®EAEPA/IBHOE MEAMKO-BMO/TIOMMYECKOE ATEHTCTBO POCCUM
HUW ®U3UKO-XMMUYECKON MEAMLMHBI ®MBA POCCUN
KA3AHCKWW (MPUBOJIHKCKMIN) DEAEPA/IBHBIN YHUBEPCUTET
MOCKOBCKWI FOCY/IAPCTBEHHbIN YHUBEPCUTET
POCCUNCKMI dOHA YHAAMEHTAbHBIX UCCNEAOBAHUM

POST GENOME

CbOPHUK TPYAOB

IV MEXOYHAPOAHOW HAYYHO-MPAKTUYECKOW
KOH®EPEHLMN
lMocmzeHomHbIe MemoOdbl aHanu3a e buosaozuu,
nabopamopHoli u KnuHu4yecKoli meduyuHe

KA3AHb, POCCHA
29 okTabps — 1 Hoabpsa 2014

KasaHb
2014



nabopamopHolii u KnuHu4ecKoli meduyuHe

/ IV MEXAYHAPOAHAA HAYYHO-NMPAKTUYECKAA KOH®EPEHUMNA
MocmaeHomHble MemoOdbl aHanau3a e buonoauu,
POST GENOME J
KasaHb, Poccua 29 okTAbps — 1 HoAGBpsA 2014

CroOHCOPBI U YYACTHUKHU BBICTABKH

Nulex

XUMBKCNEPT

MERCK MILLIPORE
b
R
2
2

OPTEC )

Connecting solutions

DDDDDDDDDDD

Bi&Vitrum j@/’/feﬁl



/ IV MEXXAYHAPOAHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLUUNA
MocmaeHomHble MemoOdbl aHanu3a 8 6uosaoauy,
POST GENOME > ~ ’
naﬁopamopHou U KnuHu4ecKoli meduyuHe

Kazan, Russia October 29" — November 1“, 2014

@ eBPOreH

... BIO-RAD

¢ hermo

&> Genotek

’
@ UHTeplla6CepBuc

nepenoBbie TeXHONorMm
MONEKYNAPHOM ANarHOCTUKU

eppendorf

KX



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

CONTENTS
K = PlENAIY I@CTUIES....c.e ittt sttt ettt b sttt e b e s ettt st sen et 6
S01 — Genomics and MEAGENOMICS......ccuiriiiiitiiieiet ettt sttt sr e s 10

S02 — Methods of analysis of the transcriptional activity of coding and noncoding parts of
R 0TI ==Y o Vo T o o =TSR SOSRPE 44

S03 — Proteomics, peptidomics and metabolomics.........ccvviieeiiierienieeiee e 62

S04 - Bioinformatics. Information technology in processing and interpretation of

genome data 96

S05 — Nanotechnologies in medical and biological research.........c.cccevevenieiienenieneniennen 124

S06 — Biomarkers, genes and omices in studies on pathogenesis of socially significant

human diseases. Molecular epidemiology........ccovueirieniiiiiiiienie e e 175

S07 — Biomarkers, genes and omics in studies of pathogenesis of socially significant

human diseases. Molecular epidemiology..........ccoeririerieriirieienienerie ettt 193

S08 — Personalized MEedICINe........ccuririiirieieire ettt 247

S09 — Postgenomic technologies in drug design and diSCOVErY........cccverierierenenenieeriennens 265

S10 — SPOMtS MEAICINE.....iieiieiieeieetee ettt sttt e bt e be e b e st e saneenes 287
Contents



IV MEXAYHAPOHAA HAYYHO-MPAKTUYECKAA KOH®EPEHLMA
MocmaeHomHble MemoOdbl aHanu3a e buosoauu,
nabopamopHoii u KauHuveckoli meduyuHe
KasaHb, Poccus, 29 OkTabpa — 1 Hoabpa, 2014

POST GENOME

COJEPXXAHHUE

K = TINNEHAPHDBIE NTEKLMM ..ttt ettt ettt ettt e st e e st e e s sabbe e s s beeesbaneesnbeeenanes 6
SO01 —FeHOMMKaA U MeTareHOMMKa.. 10
S02 — MeToAbl aHanM3a TPAHCKPUMMULLOHHOM aKTUBHOCTU KOAMPYIOLLLEN U

HEKOZMPYIOLLEN UACTU TEHOMA ... vuvueevseereeesesesesesseesssesesesssesssesssssssesssesesssssessssssssesesesssssssensesesesesans 44
S03 — NpoTEOMMKA, NENTUAOMMUKA U METADOSIOMUKA ... cuvreerreerreerreiresersreesssnsssesasasssessesssesssesesnnns 62
S04 — BuonHpopmaTrKa. UHPopMaLMOHHbIE TEXHONOTUM B 06paboTKe U MHTepnpeTaumm
OMHDBIX ZLAHHDBIX v tveevtretesiestestesaeseestessessestessessessensessessessesssessesssssessessesseseessessesaessessessssnessesnsensassessensans 96
SO5 — KnetouHble TEXHONOMMU U PereHePaTUBHAA MEAMLMHA ......c.evvierreeierireere et 124
S06 — HaHOTEXHOIOMMM B MEAULMHCKUX U BUONOTNUYECKUX UCCNEAOBAHMUAX.....cevveeerevereraaes 175
SO7 — buomapkKepbl, reHbl U OMUKCbI B UCCNeA0BaHUAX NAaTOreHe3a CounanbHO 3HAYMMbIX
3a60n1eBaHNAX YenoBeKa. MONEKYNAPHAA SMUAEMUOTOTUA c....eeverueeerernirecriisresereaesseenssaesesenne 193
S08 — NepcoHndULMpPOBaHHANA MeaANLMHA.. 247
S09 — MocTreHOMHbIe TEXHO/IOTUM B NMOUCKE U AN3ANHE NIEKAPCTB....erveeeireesieerenseresereneisennns 265
S$10 — CnopTMBHaA meanUnHa. 287

CodepiaHue



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

K01

WHEN GENOMICS MEETS OTHER OMICS: THE POTENTIAL OF MULTI-OMICS
FOR DISENTANGLING HUMAN DISEASES

Yurii Aulchenko

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia; University of Edinburgh, UK

A decade ago, very little was known about genes influencing risk of common human disorders. During
last decade, enormous progress has been achieved in the field of human complex disease genetics, and
thousands of loci were identified for human diseases and health-related traits. These advances were made
possible by development of technology of SNP arrays and systematic and wide use of genome-wide
association scanning (GWAS) method. While application of GWAS led to accumulation of large body of
knowledge, this approach in its classical form has certain limitations for understanding biology of complex,
organism-level traits. Namely, GWAS allows identification of trait-associated loci - genomic regions, which
usually contain very large number of functional elements. The potential of GWAS to refine association to a
specific functional element is limited because of ubiquitous presence of linkage disequilibrium in studied
populations. To fully exploit the potential of GWAS discoveries, new approaches are needed which would
allow answering the question which specific biological function is affected by the locus, and how this change
translates into disease. The classical way to link a locus to the biological function would imply targeted
functional study. However, new opportunities emerge with developments in omics technologies. Nowadays
it became feasible to profile very large groups of individuals not only for their genomes, but also for
epigenomes, transcriptomes, proteomes, glycomes, metabolomes. Large international projects, collecting
such information from multiple tissues, are under the way. This plentitude of information opens up new
opportunities for better understanding of fundamentals of genetics and biology in general and biology of
common human diseases in particular. In this talk, | will make an overview of advances made possible by
application of GWAS approach, highlight its limitations, and discuss potential solutions involving use of
multi-omics approach.

Keynote Lectures
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HUMAN BUTYRYLCHOLINESTERASE DEFICIENCY AND FUNCTION
OF BUTYRYLCHOLINESTERASE

Oksana Lockridge

University of Nebraska Medical Center, Omaha, NE, USA

Genetic variants of human butyrylcholinesterase (BChE) were discovered about 70 years ago, when
physicians noticed that certain people responded abnormally to the muscle relaxant succinylcholine. A
standard dose of succinylcholine paralyzed most people for 3 minutes, but a few people were unable to
breathe for 2 hours. The sensitivity to succinylcholine is an inherited trait. One person out of 2500
Caucasians is homozygous for the “atypical” variant. Molecular biology tools identified the mutation in
atypical BChE as a single amino acid substitution that changed Aspartic acid 70 to Glycine. People with the
atypical variant have a defective BChE enzyme that is unable to hydrolyze succinylcholine due to loss of
binding affinity for positively charged compounds. A very rare phenotype has no BChE activity. One person
out of 100,000 is homozygous for “silent” BChE. The absence of BChE activity in the silent variant is
explained by a variety of mutations in the BChE gene.

People with silent BChE, who are completely deficient in BChE, are nevertheless healthy, fertile, and
live to old age. This has led to the idea that BChE has no function. The purpose of this presentation is to
demonstrate that BChE has several functions, and to propose that absence of BChE is compensated by other
esterases.

Human butyrylcholinesterase (BChE, accession number P06276) is found in blood at a concentration of
4 mg per liter of plasma. BChE functions: 1) as a bioscavenger of toxic chemicals including
organophosphorus pesticides and nerve agents. Plasma derived BChE is being developed as a therapeutic to
protect humans from nerve agent toxicity. 2) BChEhydrolyzes esters including cocaine. The cocaine
hydrolase activity of human BChE has been optimized by introduction of 5 mutations near the active site. A
gene therapy strategy is being developed to use an engineered mutant of human BChE to help recovering
cocaine addicts from relapsing into drug taking. 3) BChEhydrolyzes the ester bond in octanoyl ghrelin, an
appetite-stimulating hormone, thus converting it to the inactive hormone desacyl ghrelin. Carboxylesterase
also performs this function, thus explaining why BChE deficiency is not associated with obesity. 4) The
BChE tetramer consists of 4 identical BChE subunits, each 574 amino acids in length.In addition the BChE
tetramer contains a polyproline-rich peptide that noncovalently interacts with the four C-terminal alpha
helices of 4 BChE subunits. Polyproline is required for assembly of BChE into tetramers. The unusual
feature of the polyproline peptide is that it is not a single sequence but is a mixture of many different
sequences, some of which have no match in the human gene database. BChE appears to scavenge
polyproline peptides released from multiple proteins.

Mass spectrometry is used to identify these functions of BChE. Exposure to organophosphorus
pesticides and nerve agents is detected as an adduct on the active site serine of BChE. Pepsin digestion of
BChE immunopurified from human plasma yields the active site peptide FGES198AGAAS covalently
modified on serine 198 by nerve agents or pesticides. A mass spectrometry assay convincingly demonstrates
hydrolysis of octanoyl ghrelin to desacyl ghrelin. The presence of a family of polyproline peptides in the
BChE tetramer is revealed by mass spectrometry of peptides released from pure human BChE tetramers.

People who are completely deficient in BChE are healthy. However, it is suspected that they are more
susceptible to toxicity from pesticides, nerve agents, and cocaine. BChE deficient humans are not obese,
suggesting that other enzymes compensate for the absence of BChE regarding ghrelin hydrolysis. BChE is
assembled into tetramers through interaction with a polyproline peptide. A compensating enzyme for the
function of scavenging polyproline peptides is acetylcholinesterase (AChE) because soluble,
tetramericAChE has polyproline peptides in its structure.

In conclusion, human BChE is a bioscavenger. It scavenges poisons as well as polyproline peptides.
Other esterases compensate for lack of BChE activity in genetic variants of human BChE.

MneHapHble nekyuu
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SELENOPROTEINS IN HEALTH AND DISEASE. TOWARDS UNDERSTANDING
THEIR PECULIAR MECHANISM OF BIOSYNTHESIS

Olga Kossinova™?, Alexey Malygin', Galina Karpova®, Alain Krol’

YInstitute of Chemical Biology and Fundamental Medicine, Siberian Branch of the Academy of
Sciences, Novosibirsk, Russia; 2Architecture and Reactivity of RNA - Institute of Molecular and
Cellular Biology, CNRS - University of Strasbourg, France

Selenoproteins harbor the selenium-containing amino acid selenocysteine (Sec) in the active site. These
proteins fulfil as varied functions as defence against reactive oxygen species, sperm and thyroid hormone
maturation, muscle biogenesis. Selenoprotein biosynthesis is not a standard mechanism because UGA,
otherwise a stop codon for translation, encodes selenocysteine. Reading selenocysteine instead of stop at the
UGA Sec codon is a complex event that requires a dedicated machinery with specialized RNAs and proteins,
including the SECIS stem-loop in the 3’UTR of selenoprotein mRNAs and the SECIS binding protein SBP2.
Mutations in these or other components lead to embryonic lethality or various muscular or mental
pathologies, attesting the importance of selenoproteins in health and disease. At the mechanistic level, the
central question is to understand how assembly of a selenoprotein mMRNA-multicomponent complex occurs
in an orderly and temporal fashion so that approaching ribosomes are cleared at the UGA Sec codon. As little
was known regarding the issue,our goal was to understand where and when selenoprotein mRNAs and
components of the machinery interact with the ribosome in the course of translation.

We used synthetic mini-selenoprotein mRNAs carrying photoactivatable groups in the SECIS motif for
UV cross-linking to ribosomes; hydroxyl radical footprinting of SBP2-human ribosomes complexes; bi-
functional reagents to cross-link SBP2 to purified human ribosomes. RNA-protein cross-links were revealed
by gel electrophoresis.

We showed that SBP2 is bound to the SECIS at the pre-initiation step of translation; it then binds the
ribosome at the pre-translocation step to bring the Sec-tRNA* to the UGA Sec codon; subsequently, SBP2
returns to the SECIS after the transpeptidation step. We also identified the binding site of SBP2 on the
human ribosome.

Altogether, our findings led for the first time to broaden our understanding about the unique mechanism
of selenoprotein incorporation in mammals. Also, our study established that SBP2 makes direct contacts with
a discrete region of the human 28S ribosomal RNA.

Keynote Lectures



IV MEXAYHAPOZHASA HAYYHO-NPAKTUYECKAA KOHOEPEHLMUA
MocmaeHomHble Memodbi aHanu3a e 6uosaoauu,
nabopamopHoii u KauHuveckoli meduyuHe
KasaHb, Poccus, 29 Oktabpa — 1 Hoabpa, 2014

POST GENOME

K04

TEPAIIEBTUYECKHUE HYKJIEMUHOBBIE KUCJ/I0TbI

B.B. Bnacos

UHcmumym xumuveckoli 6uonozuu u pyHdameHmanvHoli meduyuHsl CO PAH, Hosocubupck,
Pocculickaa ®edepayus

Ha ocHOBe ONMIOHYKJICOTHIOB MOTYT OBITh CO3/IaHBI TEPANEBTHUECKUE IIPENapathl, IOABISIONINE
OKCIIPECCHIO CBA3AHHBIX C OOJIE3HBIO T'€HOB KJIETKM, OloKupyloumme (QyHKIMM 3aJaHHBIX OeKoB,
HUHAKTUBUPYIOLIUX T'€HOMBI HHCI)CKLU/IOHHI)IX AréHTOB M BBOJAIIUX Cl'IeLll/l('l)l/l'“IHble MyTaluyd B 3aJaHHBIC
TCHBI.

«AHTHCMBICIIOBBICY» OJIMTOHYKJICOTHBI, Majibie uHTepdepupytonme PHK u pubo3numsl mossonsior
HUHAaKTUBUPOBATH PHK, coAepKallue M[EJIEBBIE HYKJICOTHIAHBIE IOCIECA0BATEIBHOCTH, KaTallU3UPysd HX
paspylieHne. AHTHCMBICIIOBBIC OJNMIOHYKIeOTHIbl M uHTepdepupytomue PHK, noxasnsiomue GyHKImu
MPHK, mukpoPHK u Bupycusix PHK, mmpoko mpuMeHSIOTCS B OHONOTHYECKHX HCCIEIOBAHUSX M YXKe
HAyaTo MX BHEJIPEHHE B KIMHUYECKYIO IPAKTUKY.

AnTamepsl, HOJOOHO aHTHUTEIIAM, CIIOCOOHBI H30UPATEIBHO CBI3BIBATHCS C ONPEICICHHBIMU OeIKaMU 1
HPEenATCTBOBATh UX (HyHKIMOHHPOBaHMIO. Ha MX 0CHOBE MOTYT OBITh IIOJTyUEHEI IIPENApaThl, OIOKUPYIONIIE
(bynxiuy 6enKoB: GepMEHTOB, PELENTOPOB U PEryIsTOPOB aKTUBHOCTH TeHoB. Ha ocHoBe JByIienouedHbx
PHK u JIHK, B3auMozeHCTBYIOIIMX C ONPEENEHHBIMU PELENTOpaMHU, YJAeTcs MONYYuTh Hpenaparhl,
obnajaonme MMMyHOCTHMYJTHPYIOLINM JeHCTBHEM.

OcHOBHO¥ NPo06JIEMO}i Ha ITyTH CO3aHMs IIMPOKOTO CNEKTPa TEPareBTUIECKHX HYKJICHHOBBIX KHCIIOT
ABIAETCA OTCYTCTBHE d(P(HEKTUBHBIX METONOB BEJICHUS MX B KIETKH. B Ommkaifmee Bpems paboTsl 1o
CO3[IaHHIO AHAJOTOB ¥ KOHBIOTAaTOB HYKJICHHOBBIX KHCIOT M pa3paboTKa BEKTOPOB Ha OCHOBE
CHHTETHYECKMX OPTaHHYEeCKUX COCMHEHMi, HAHOUACTHIl M MEMOPaHHBIX HOCHTEJEH MOTYT PEelIHTh 3Ty
npobiaemy.

MneHapHble nekyuu



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

S01-01

METAGENOMIC ANALYSIS OF EXTREMOPHILIC MICROBIAL COMMUNITIES
Vitaly V. Kadnikov, Alexey V. Beletsky’, Andrey V. Mardanov’, Olga V. Karnachuk?,Nikolai V.
Ravin®

! centre ‘Bioengineering’ RAS, Moscow, Russia

2 Tomsk State University, Tomsk, Russia

The deep subsurface ecosystems are characterised by anaerobic conditions, extremely high pressure and
high temperature. Our knowledge of the microorganisms inhabiting these ecosystems is still limited. We
analysed the diversity and possible biogeochemical functions of microbial communities inhabiting
underground thermal aquifers of Western Siberia (Tomsk region, Russia) by metagenomic analysis. We
studied the microbial communities of the underground thermal waters springing out of a 2-3 km deep oil-
exploration boreholes 3P (Parabel district, 46-51°C), and 1-R (Belyi Yardistrict, 40-45°C). Two approaches
were used to characterize the microbial communities: identification of microorganisms based on
pyrosequencing of 16S rRNA genes fragments, and sequencing of the total community DNA.

The borehole 3P was drilled into putatively Mesozoic sedimentary rocks of the Western Siberia basin
about fifty years ago but no oil was found. The 16S rRNA analysis indicated the dominance of Firmicutes
(~80% of bacteria), represented by sulfate-reducing bacteria of the genera Desulfovirgula(~53%) and
Desulfotomaculum(~12%), as well as by organisms related to Thermacetogenium (~8%) and several
uncultured lineages of Firmicutes. Methanogenicarchaea of the genus Methanothermobacter accounted for
the minor part of the community. Sequencing of the whole metagenome allowed identification of genes and
their functional and taxonomic assignment. Analysis of the taxonomic composition of the community, as
well as a set of encoded genes, indicates that microbial community of 3P borehole is characterised by mostly
chemolitoautotrophic metabolism based on oxidation of hydrogen coupled to sulfate reduction. Results of
metagenomic analysis of 1-R site, located near the village BelyiYar, revealed quite different and more
diverse microbial community, dominated by uncultured bacterial lineages affiliated to Firmicutes,
Deltaproteobacteria, Ignavibacteria, Chloroflexi and Nitrospira, as well as lineages that could not be
classified even at phylum level. The data on the composition and metabolic potential of this community will
be presented. Overall the results of this study provide new information regarding previously uncharacterised
thermal deep subsurface environment.

Section 1: Genomics and metagenomics
10
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TEHOMHAA BAPUABEJIbBHOCTb 3HAEMHWYHBIX /11 POCCUHU
K/IMHUYECKUX LITAMMOB M. TUBERCULOSIS

WUnbuHa E.H.1, Wntukos E.A.1, becnatbix H0.A.1, Mwenko [.C.1, Basosas A.A.2, Mokpoycos
WU.B.2, M. B. Wynbruna3, B. 10. ypasnes3,

1 ®rbYH «HUN dusuko-Xumuyeckolii MeduyuHol ®MBA», Mockea, Poccus

2 HUU 3nudemuonoauu u mukpobuoaozuu um. lMacmepa, CaHkm-lemep6byp2
3CaHkm-lemepbypackuli HUN ¢pmu3suonynbmyHonozauu, CaHkm-llemep6bypz

Ty6epkysnes, Bo3biBacMbiii M. tuberculosis (MTB),  siBiusiercst  OHOM W3 3HAYMMBIX  [POOJIEM
3PaBOOXPAHEHHs H COLMAIBLHOTrO pa3BuThs Poccuu. Ocobyio 03a604€HHOCTh BBI3BIBACT BO3HHKHOBEHHE H
pacHpoCTpaHeHHe LITAMMOB, JEMOHCTPHPYIOLIMX BBICOKYIO BHPYJICHTHOCTH W  aCCOLMALMIO C
JIEKapCTBEHHOW ycroitunBocThio. s Poccuu Takum  “ycreniHbiM” TeHOTHIOM siBisietcs Beijing, B
YaCTHOCTHU KJIOHaNbHas rpynmna BO/W148.

B pabore mpeacTaBieH CpPAaBHUTEIbHBIA aHAIM3 JAHHBIX IIOJHOTCHOMHOTO CEKBEHHPOBAHUS
KIMHAYECKHX MmTaMMOB MTB, OTHOCAMMXCS K JHIEMHYHBIM Ui Poccuu reHOTHIaM. BKIIOYeHBI Kak
COOCTBEHHBIE DKCIIEPUMEHTATIbHBIE JaHHbIE (54 T€HOMa), TaK U TeHOMHBIE CEKBEHCHI M3 MEXTYyHAPOIHBIX
633 JIAHHBIX. HOJ’Iy‘{eHHbIC JIAHHBIC MCIIOJIB30BaJIMCh JJI IIOMCKa OﬂHOHyKJ'lCOTPUIHBIX I'IOJ'IHMOPCI)I/BMOB
(SNPs) ornocurensHo reHoMma pedepentHoro mramma H37RvV u juist cpaBHeHHsI ¢ IpYyrMMH T€HOMamu
MTB, npexcrasiennbive B GenBank B BHe NPOTSIKEHHBIX HOCIEqOBaTeIbHOCTER (5 06pasioB) win
YTEHU# ¢ NPHOOPOB BHICOKOIIPOU3BOAUTENBHOTO cekBeHHpoBaHus (300 0O6pa3ioB).

Ha ocHOBaHNH CPaBHHUTENBHOTO (GUIOTCHETHYECKOTO aHAIM3a ONPEACNICHBI 63 KiIacTep-CHeupuIecKux
nomuMopdu3Ma, XapakTepHbIX Ui MpeicTaBuTeleil KioHaubHOW rpynmel Beijing BO/W148. Vnanock
BBUSIBUTH CYILECTBCHHBIC M3MEHCHHs B I'€HaX, OTBETCTBEHHBIX 3a MeTabommsm maroreHa (Rv0338C), u B
reHax o¢dmokcHoit cucremsr (Rv1877 u Rv3728). Tak jxe Obuta HaiijleHa HOHCEHC-MyTalus B
rexe Rv2719¢, mpoJyKT KOTOPOro y4acTBYeT B KJIETOYHOM JEICHHH. AHAIM3 TeHOMHOIl OpraHM3allHi
mrammoB Beijing BO/W 148 nokasan Hanuuwe IByX OOJbIIMX HMHBEpCcHil B TeHome - 330 u 560 T.m.o, 9To
OBIIO MOATBEPIKACHO TMOpUIM3alHOHHBIM aHamu3oM 1o Caysepry. JlomosmHuTenpHO Obuia paspaboraHa
TIIP-cucTema Juisi ACTEKIMH HHBEPTHPOBAHHBIX ydacTKOB. COIIacCHO HaIueil THIOTe3e B XOE IEpBOro
PEKOMOHHAIMOHHOTO COOBITHS IIPOM30IILTAa HHBEPCHS IIPOTSHKEHHOTO CerMEHTa XPOMOCOMBI TTHHOM 3 M.IL.O.
Bropast uHBepcHsl, TIPON30LIEAIIas BHYTPH M3MEHEHHOTO y4acTKa, 3aTpoHyna 2.1 M.ILO. ¥ BOCCTaHOBHIA
Opl/leHTaLll/llO 4yaCcTHu BHyTpeHHeFO CEerMeHTa XpOMOCOMbI. OﬂHCaHHbIe Ha OCHOBAaHHUH CpaBHVITeJ’leOﬁ
TEHOMUKHU MOIUMOP(H3MBI H PEKOMOHHAIMOHHbIC COOBITHSI OTYACTH OOBACHSIOT “yCHEMIHOCTh” Kiiactepa
B0 1 MOTyT CITy’KHTB OCHOBO# 1715 CO3/1aHHs CHCTEM T€HETHYECKOTO MOHUTOPHHTA CEMEHCTBA.

CeKkyua 1: feHOMUKa U mema2eHOMUKQa
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FOOD LIKINGS AND ISOLATED POPULATIONS GIVE NEW INSIGHT ON THE

GENETICS OF FOOD CHOICE.

Nicola Pirastu

Medical Sciences, Chirurgical and Health Department
University of Trieste, Trieste Italy

IRCCS BurloGarofolo, Trieste, Italy

Food preferences are the first factor driving food choice and thus nutrition. They are influenced by
numerous different senses such as taste and olfaction as well as various other factors such as personal
experiences and hedonistic aspects. Although it is clear that all of these have a genetic basis, up to now very
limited studies have been conducted. Therefore, we have carried out one of the first large scale (4611
individuals) GWAS on food likings assessed for 20 specific food likings belonging to 4 different categories
(vegetables, fatty, dairy and bitter). In particular 2311 Italian subjects were used for the discovery step while
1755 from Europe and Central Asia for replication.

Association analysis revealed 16 independent GWAS significant replicated loci/genes (combined
p<5x107). In particular for Artichokes (CHSY3, LOC100128714 and CCRNA4L); Bacon (CNTNS5 5.93E-09);
Broccoli (KIF2B, RYBP 4.50E-09); Coffee (FIBIN); Chicory (CSMD1 2.56E-09); Dark Chocolate
(DFNADB); Blue Cheese (TCF7L18.81E-09); Ice Cream (IRX4); Liver (RNU6-66); Oil or Butter on Bread
(BPNT1 3.62E-10); Plain Yogurt (IGLV4-60); White Wine (HLA-DOA) and Mushrooms (C9orf123).

Surprisingly none of the identified genes belong to known taste or olfactory receptors. In particular some
of the identified genes can be reconducted to the reward system pathway underlying the importance of this
system in food choice. Most of the identified variants show non-additive inheritance suggesting the need of
considering alternative genetic models in GWAS. Finally testing for possible effects of the identified variants
on referred food consumption on a subset of the samples revealed some concordant overlap, for example
rs6661761 in the BNTP1 gene is associated to lower liking of Oil or Butter on bread and to lower calories
consumption in particular of starch, sugar and saturated fats.

Our results represent a first step towards unraveling the genetic bases of food liking, and in
understanding the its impact on human nutrition in general.

Section 1: Genomics and metagenomics
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CANCER GENOME ANALYSIS TO FIND ESSENTIAL CANCER PROTEINS
Sergei Moshkovskii’, Mikhail Pyatnitsky’, Dmitry Karpov’

Unstitute of Biomedical Chemistry, Moscow, Russia, 2Institute of Molecular Biology, Moscow,
Russia

Recent progress in genome sequencing in frame of large cancer studies conferred a new vision of tumor
as a result of mutator phenotype. Instead of earlier point of view that a cancer cell is mutated in specific
oncogenes or tumor suppressor genes, it became clear that its genome is literally filled up by various somatic
mutations. A strategy of survival and evolution of the cancer cell clone is to change its genome quickly given
to the damage of DNA repair systems. Some of mutations are drivers of the cancer process and occur in the
cancer-related genes. However, most mutations which occur throughout whole genome are not relevant to
the tumor progression. They do not help cancer to survive and even may experience a negative selection.In
recent works processing a data array from cancer genome sequencing a pivotal attention is paid to the
identification of genes significantly mutated in cancer compared to germ line genome. A statistical study
made on thousands cancer samples has reported more than 200 cancer genes. The acquisition of mutations in
these driver genes is the driving force of malignant transformation.

This study represents an alternative approach to cancer genome data which may add to knowledge on
frequently mutated cancer genes. The sites where the number of such mutations is decreased may be actually
essential for cancer survival, as the cells with mutations in these sites die and their genomes are not
sequenced by cancer projects. Thus, our aim was to find those genes which are not highly mutated, but
poorly mutated in comparison to the background of the cancer genome. We looked for the hypomutation
phenomenon from viewpoint of protein structure.Our analysis is assumed to be more applicable to those
tumors which are triggered by point mutations, other than by copy-number alterations. Those former provide
much more statistics on protein sequences to make our prediction robust. We therefore have searched
forhypomutated proteins based on melanoma cancer genome data from TCGA. We have defined a cohort of
such proteins from those data using dn/ds evolutional pressure calculation combined with some filters such
as overall coding mutation number, quantile gene expression and an influence of each mutation to the protein
structure.
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13



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

S01-05

PROBLEMS AND PERSPECTIVES IN WHEAT GENOME SEQUENCING
Salina E.A.l*, Sergeeva E.M.l, Nesterov M.A.l, MagniF.Z, Frenkel Z.3, Dolezel 1.4,Korol Al
1 Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

2 Institute of Applied Genomics, Udine, Italy
3 University of Haifa, Haifa, Israel
4 Institute of Experimental Botany, Olomouc, Czech Republic

The bread wheat Triticumaestivum is anallohexaploid (2n = 6x = 42, BBAADD), and has the genome
size of 17x109 bp, more that 80% of which consists of repetitive sequences. The high standard sequencing of
individual wheat chromosomes is in progress. The key to successful chromosome sequencing is the obtaining
of physical map of chromosome. Our aim is to develop the physical map for wheat chromosome 5B which
bears a number of agronomically important genes such as Vrn, Skr, Nel, Ph1; and has a length nearly 870
Mbp: the short arm (5BS) is of 290 Mbp and the long arm (5BL) is of 580 Mbp.

The chromosome-specific BAC-libraries (Bacterial Artificial Chromosome) obtained for both arms.
BAC clones were fingerprinted with SNaPshot method, and assembled using to contigs using LTC program.

For contig anchoring to the chromosome we constructed the genetic and cytogenetic maps, the BAC-
anchoring done by PCR-screening with mapped markers.

The 5BS library consists of 43776 BAC-clones and 5BL libraryof 76 800 clones, that corresponds to
approximately 15-fold coverage. For 5BS we performed the fingerprinting (restriction mapping) of BAC-
clones that was consequently assembled into 275contigs, from them 90 with the size more than 300 kb were
design as supercontigs. The largest was 9502 kbin size. A minimal tiling path (MTP) consisting of 316
loverlapping BAC clones was covered 258 Mbp (~89%) of chromosome 5BS.

Sixty-one markers mapped to chromosome 5BS were anchored to 29 supercontigs, which contain 1346
BAC clones. In order to link the non-anchored BAC-contigs to chromosome we applied the GenomeZipper
approach that uses the collinearity relationship between grass genomes. The 134 BAC-clones from non-
anchored contigs were sequenced by lonTorrent method, assembled by MIRA program and compared with
coding sequences of Brachypodium distachyon genome. The 50 MIRA contigs were assigned to 34
hypothetical genes located from telomere to centromere at the Brachypodium chromosome 4,collinear to
wheat chromosome 5BS. This allow anchoring the additional 31 supercontigs to physical map of 5BS.

The approach of physical mapping of individual chromosomes of complex genomes provide a
foundation for de novo sequencing and construction reference sequence of wheat genome.

Section 1: Genomics and metagenomics
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COMPARISON OF THE 3D ORGANIZATION OF SPERM AND FIBROBLAST
GENOMES USING THE HI-C APPROACH

Nariman Battulinl, Veniamin S Fishmanl, Alexander M Mazurz, Mikhail Pomaznoyl, Anna A
Khabaroval, Dmitry A Afonnikovl, Egor B Prokhortchoukz, Oleg L Serov*

institute of Cytology and Genetics, Novosibirsk, Russia , Center of Bioengineering, Russian
Academy of Sciences, Moscow, Russia

The 3D organization of the genome is tightly connected to its biological function. The Hi-C approach
was recently introduced as a method that can be used to identify higher-order chromatin interactions
genome-wide. The aim of this study was to determine genome-wide chromatin interaction frequencies using
the Hi-C approach in mouse sperm cells and embryonic fibroblasts. The obtained results demonstrated that
the 3D genome organizations of sperm and fibroblast cells show a high degree of similarity both with each
other and with the previously described mouse embryonic stem (ES) cells. Both A- and B-compartments and
topologically associated domains (TADs) are present in spermatozoa and fibroblasts. Nevertheless, sperm
cells and fibroblasts exhibited statistically significant differences between each other in the contact
probabilities of defined loci. Tight packaging of the sperm genome resulted in an enrichment of long-range
contacts compared with the fibroblasts. However, only 30% of the differences in the number of contacts are
based on differences in the densities of their genome packages; the main source of the differences is the gain
or loss of contacts that are specific for defined genome regions. An analysis of interchromosomal contacts in
both cell types demonstrated that the large chromosomes showed a tendency to interact with each other more
than with the small chromosomes and vice versa. We found that the dependence of the contact probability
P(s) on genomic distance for sperm is in a good agreement with the fractal globular folding of chromatin.
The similarity of the spatial DNA organization in sperm and somatic cell genomes suggests the stability of
the 3D structure of genomes through generations.
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ALLELEBUILDER: HOBOE INPUJIOXKEHME /151 OBPABOTKH U AHAJIN3A
NGS (454 U ILLUMINA) JAHHBIX TAPTETHOI'O CEKBEHUPOBAHUA
TEHOB

CnepaHckas A.C.l, KpuHuubiHa A.A.l, BeneHnKuH M.C.Z, Kyapsasuesa A.B.3, MenbHuKOBa H.B.3,
Amutpues A.A.3, CHeXXKUHa A.A.3, CapgputauHoBa A.¢.3, LapryHoB A.B.“, KpacHos r.c.:

IMry um. M.B. JlomoHocoea, buonozuyeckuii pakynomem, Mockea, Poccus, 20rey HY
Med.nomouu demam [13M, Mockea, Poccus, *®rY UMB um. B.A. SHzenvzapdma PAH,
Mockea, Poccus, ‘®rsy HUNBC um. U.U. MeyHukosa PAMH, Mockea, Poccusa

Hamu paspaborano mnpmnoxenue Allele Builder nnst o0paboTkn u aHanm3a JaHHBIX TapreTHOrO
cekBeHnpoBanusi reHoB ¢ nomomsio NGS (454 u Illumina). TocnenoBatenbHOCTh 0OpabOTKH JAHHBIX B
Allele Builder Bxmouaer cneayromue wark: (1) ¢uiabTpanus puaoB C SJIMMHHALMEH HBEPreHTHBIX
noclenoBarensHocTell; (2) nepBuyHas 00paboTKa OMMOOK MPOYTEHHS: TIOUCK PEAKHX BAPUAHTOB JAHHOIO
yuactka (1-5 HyKII.) ¥ 3aMelleHHe UX Ha COOTB. (parMeHTHl U3 APYrHX Haubosee ONU3KHX MpouTeHwHit; (3)
obpe3ka 3’-KOHIIOB C BBICOKOH CTENEHBIO HECOOTBETCTBHS C APYrMMHM, Haubosee ONM3KMMHU pupamu; (4)
HCKIIIOYEHHE PEKOMOMHAHTHBIX —IocienoBarensHocteid, s uero B Allele Builder mnpemnoxeno nsa
amropurma: “minor fraction” u “de cluster. Bropoii anmropurm He Bceraa MOXKET OBbITh MCIIONB30BaH ISt
METareHOMHbBIX ~ HccnepoBanmil. Ha  3akmounTtensHoM (5) miare  MPOM3BOAMTCS  KIACTEPHU3ALUS
q)MﬂprOBaHHbIX HpO‘lTeHI/Iﬁ U CO3JaHHC KOHCeHCyCHle ﬂOCﬂeﬂOBaTeﬂbHOCTeﬁ, ﬂpeﬂl’[oﬂo)l(l/lTeﬂbHO
COOTBETCTBYIOIIHX PA3IMYHBIM 'CHAM.

Pa3paGoTaHHOE MPHIOKEHHE OBLIO ampOOUPOBAHO NIPH AHAIN3E JaHHBIX CCKBCHHPOBAHMS ()parMeHTOB
reHomHuoit JIHK pacrennit (5S pPHK, ITS 1 1BYXIOMEHHBIX reHoB cemeiicTBaPin-Il), momydeHHbIX Ha
npudope GSJunior (454, Roche).

Allele Builder noctynen mo anpecy: http://sourceforge.net/p/allelebuilder/

Pabora wactnuHO mommepkana Ilporpammoit  dyHmameHTanbHBIX HccnenoBaHui - IIpesnamyma
PAH «Kusast ipupo/ia: COBpeMEHHOE COCTOSIHHE W HPOOIEMBI Pa3BUTHSD

Section 1: Genomics and metagenomics
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NEW EVIDENCE OF EXTREME GENOMIC CONSERVATION IN HIGHER
EUKARYOTES THROUGH CACHE-OBLIVIOUS COMPUTING

Andi Dhrosol, Nathan Johnsonl, Gavin Conantz, J. Chris Piresz, Dmitry Korkin*

Worcester Polytechnic Institute, Worcester, MA, USA, ZUniversity of Missouri, Columbia, MO,
USA

Genomics is one of the first life science disciplines to enter the era of Big Data, facing challenges in
volume, variety, and velocity. Yet, in spite of plethora of sequencing data, we are still far from creating a
complete encyclopedia of functional and structural elements of the genome. In 2004, an example of this
knowledge gap came about when Bejerano and Haussler discovered 481 DNA elements in the human, mouse
and rat genomes that were 100% identical, called the ultraconserved elements (UCEs). Recently, using an
advanced data-mining approach, we have shown that this phenomenon exists beyond the animal kingdom
and outside the regions of synteny.

Our ultimate goal is to provide a comprehensive atlas of the regions of extreme conservation in higher
eukaryotes, which may shed light into the structural organization, function and evolution of these elements.
However, this task of all-against-all comparison of dozens of eukaryotic genomes may not be feasible using
current approaches. Here, we present a novel cache-oblivious approach to high-throughput detection of
extreme genomic elements that combines both algorithmic and hardware optimization. Our algorithm is
more than 2,000 times faster than the current state-of-the-art method and is scalable to deal with the
unassembled genomes. It has been applied to detect the earliest evidence of extreme conservation by
including into the large-scale analysis recently sequenced genomes of coelacanth, elephant shark, and
lamprey. The analysis revealed important function linked to the regions of the extreme conservation and
suggested the association of the extreme elements with genetic diseases in human.
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POJIb 3®®JIIOKC CUCTEMBI B [IOABUXHOCTHU SERRATIA MARCESCENS
KamanerguHosa I1.X.1, Lnpwmnkosa T.B.l, MappaaHoBa A.M.l, Lapunosa M.P.l, BoromonbHas
nm?

!Kasanckuii pedepanbHbiii yHueepcumem, 2. Kasane, Poccus, *Texacckuii AzpapHo-
TexHuyecKuli YHusepcumem, 2. Konnedxc CmaiiwH, Texac, CLUA

OnHUM W3 Ba)KHEHIINX (HaKTOPOB BHPYICHTHOCTH IATOT€HHBIX OAKTEpHil ABIACTCA MX IOIBHKHOCTb.
M3BeCTHO, YTO CIOCOOHOCTB K IOJI3y4eMy POCTY (POSHHIO) CIIOCOOCTBYET KOJIOHHM3ALMM IATOrEHHBIMU M
YCJIOBHO-ITATOT€HHBIM GaKTepl/IﬂMI/l TKaHEeH U CIM3UCTHIX OpraHusma Xo3siiHa. BonbmmHcTBO BOSﬁyﬂl/lTeJ’leﬁ
KaTeTepo-aCCOLMUPOBAHHBIX MHEKIMH 007Jafal0T CHOCOOHOCTBIO K POCHHIO. MHOrme OakTepuH MOTYT
TNEPEeABUTATBCA 110 IUJIOTHBIM IMOBEPXHOCTAM B BHJAE POsi C MOMOIIBIO MHOTOYHMCIICHHBIX JKI'YTHKOB; JTa
Pa3HOBMJIHOCTH JIBIDKEHHsI HOCHT Ha3BaHUE «pOEHHE». Y IeJIoro psija GakTepHil BhIABIECHA CIIOCOOHOCTD K
HEPEMEIICHHUIO 110 TBEPABIM IOBEPXHOCTSM BJIONb IIUHHONW OCH KIETKH 0e3 (JOpMUPOBAHUS CHELNATbHBIX
opraHeIu AprKkeHns. Takoif T JBIKeHHS 0003HAYAIOT KaK «IIIaBaHUE).

Ilenbio HAIIErO MCCIIEIOBAHUS CTaI0 U3ydeHue BiusHus ddumoke cucrembl MacAB Ha MOABHKHOCTH
KJIETOK S. Marcescens. S. marcescens Mo>xeT BBI3BIBATH 3a00JEBAHMS LCHTPAIbHOW HEPBHOI CHCTEMBI,
UHOGEKIMH MOYENONOBOH CHUCTEMBI, OONE3HM [bIXaTeNbHBIX IyTeH, OSHIOKAPAUT M  CETICHC.
MHOXeCTBeHHasl  aHTHOMOTHUKOYCTOHYMBOCTB S.  MArcescens oOBCHSAETCS HPUCYTCTBUEM IIMPOKOIO
CNIEKTpa KJIETOYHBIX HAcocoB (ddimokc-cucteM) - OGEIKOBBIX KOMILUIGKCOB, OTBEYAIONIMX 33 AKTHBHOE
ylIaneHHe aHTHOMOTUKOB M3 OaKTepHanbHBIX KIeTOK. Hambomee NpOXYKTUBHBIM METOAOM aHAIM3a
MHKPOOHBIX T€HOB C HEHM3BECTHOW (yHKIMeil sBiseTcs HMX HWHAKTHBALMS (HOKAyTHPOBAaHME) C
TIOCJIEAYIOILIUM H3Y4YCHUEM q)eHOTl/ll'IOB MYTaHTHBIX KieTok. HauanpHbpIM — 3Tamom paGOTbI crana
HHaKTHBaLuUs reHoB 3¢ duroxe cuctembl MacAB B mrammax S. marcescens aukoro tuna. Panee B Hamieit
nabopaTopun ObUT MOTyYeH IITaMM S. MArcescens ¢ MHAKTUBHPOBAHHBIMU TIeHaMH S((IIOKC CHCTEMbI
MacAB. MuakTuBanms INpOXOAWia IMyTeM 3aMelleHHss TeHOB MAcAB reHoM — yCTOHYMBOCTH K
xnopampennkorny. Hamn Obu1 nosyuen daronmsar, copepxaiiuii 9ToT GpparMenT 6akTepHaJbHOro reHoMa.
Jlns mepeHoca MyTaIMy KJIETKH JUKHX IITaMMOB 3apakald JaHHBIM (aroM 1 oTOMpany TpaHCTyKTaHTHI.

Jukuii tan S. marcescens SM6 crnocoGeH K ABYM THIIAM JBIKCHHS — «POCHUIO» M «IUIABAHHION.
OnruMainbHas TeMIepaTypa Juis noasuKkHocTH paBHa 30°C. OiHAKO MHAKTHBALMSA TEHOB (P IIOKC CHCTEMBI
MacAB B mramMmax S. Marcescens mpuBOJUT K MOTEPEe CIOCOOHOCTH GaKTepHil K TOIBHKHOCTH. TakuM
06pazoB s¢dmroke cucremy MacAB MoxHO paccMatpuBaTh Kak OAMH U3 (PaKTOPOB BHPYICHTHOCTH S.
marcescens.
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PETPOIIO30HbI U 3AKOHOMEPHOCTH 3BOJIOIIUU MUKPOCATEJ/IJINTOB
dpuaman M.B.,, M B.1O.

UOren PAH

B HaCTOAIICC chMﬂ XOpOLLIO H3BECTHA pOJ'Ib ABTOHOMHBIX W HCABTOHOMHBIX peTpOFI030HOB B
00pa30BaHMM MHKPOCATC/UIMTOB B TICHOMAax MiekomuTaromux. OOpa3soBaHMEe OCHOBHOH — J0IH
MHKDPOCATEIUTUTOB TIPOUCXOAMUT B MOJNH-A XBOCTax PETPOIMO30HOB , 33 CYET YEro BO3HUKAIOT MPEXKIE BCETO
A-6oratsie mMukpocatemnutsl (thma (AAAT),). Tem He MeHee, ¢ PETPOMO30HAMH CBSI3aHBI U MeHee A-
Gorarbie noBropsl, Hanpumep, (AAGG),,(AGAT),. Hamu nokasano, 4to uisi HUX XapaKTepHO COCEICTBO C
Gonee crappiMu cemeiicrBamu Alu y uyenoBeka. Kpome Toro, Juisi pasHbIX BHIOB [O3BOHOYHBIX [OKA3aHO
COCE/ICTBO TaKMX MOBTOPOB ¢ Oosiee KOPOTKUMHE (@ 3HauMT, Gonee BbIpoXkIAeHHbIMK) L1-amementamu. Dto
HaOJIIO/ICHHE CBHUACTEIBCTBYET O TOM, YTO MEHee A-Oorarble MHKPOCATEILIUTBI, BEPOSTHO, 00pa3yloTCs M3
A-GoraThlx MOCPEICTBOM I'CHHOI KOHBEPCHH, KOTOpas OnaronpusrcTByeT nepexoqy A B G, HOCKOIBKY B
CpEJIHEM SBIIAIOTCSA JBOIIOIMOHHO Ooniee apeBHMMH. [l aHamM3a 3akOHOMEpHOCTEH 3Toro mporecca
Hpe}ICTaBHﬂCTCH l'lepCl'lCKTPlBHbIM l/l3y‘{eH1/le l'IOJ'lHMOpq)]/l3Ma Ml/leOCaTeHJ'll/lTOB B COCCICTBE C pa3J'lPl‘{HbIMl/I
THUIIAMH PETPOIIO30HOB M BIAIIH OT HUX.
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BJIMAHUE 3KCIIEPUMEHTAJIBHBIX ®PAKTOPOB HA PE3YJIbTATHI
METATEHOMHOTI'O AHAJ/IU3A B ®OPMATE SHOTGUN-CEKBEHUPOBAHUA
Koctpiokosa E.C., Kapnosa WU.10., Taxrt A.B., MoneHko A.C., Cemawko T.A., JlapuH A.K., FToBOopyH
B.M.

HUU ®XM. Mockea, Poccusa

3a mociefHHe HECKOJIBKO JIST B MUPOBOH MEYaTH MOSBUIIOCH OOJNBIIOE KONHYECTBO ITyONHKAIMii,
ITOCBAILIEHHBIX METAr€HOMHOMY aHaJIU3y MHKpOGl/lOTbl KHINEYHUKA YE€JIOBEKA, BBIIIOJIHEHHBIX C pa3/IMYHbIMUA
BapHaHTAMH NPHMEHEHHUs TEXHOJIOTHI CeKBeHHpoBaHHs . OnHako B OOJNBIIMHCTBE paboOT BBIGOP TOro MIIH
uHoro merona Beyienenus JJHK u3 xama u npuMEHEHHs TOTO MJIM HMHOTO MPOTOKOJA CEKBEHHPOBAHMS
CIeLMANBHBIM 00pa3oM He 00O0CHOBBIBACTCS M He Banuaupyercs. He MCKIIOYEHO, 4TO MMEHHO JTOT (akT
SBJISICTCS ﬂpl/l‘{l/lHOﬁ HHU3KOM BOCIIPOU3BOAMMOCTH, a TaK K€ MOJy4CHHUs IPOTUBOPCUYMUBBLIX PE3YJILTATOB,
HaONIONAIONINXCST B HCCNENIOBAHMAX HE3aBUCHMBIX Tpynm. He BBI3BIBacT COMHEHHH, YTO KaXabli M3
KJIIOYEBBIX JTanoB — cOop M XpaHeHune oOpasuos, Beyienenne JIHK, npoueaypa cekBEeHMpPOBaHHSI M
COGCTBGHHO AHaJIN3 JaHHBIX — MOJKET OKa3bIBaTh IIOTCHUHAJIBHOC BIIMSHUE HA PE3YJIbTAThl METar€HOMHOI'O
ananu3a. TeM He MeHee Ha HACTOAIIMH MOMEHT HE CYNIECTBYET CTaHAAPTU30BAHHOTO IIPOTOKOJIA, KOTOPBIH
HO3BONMII OB OOECTIEUHTH COMOCTABUMOCTH PE3yNbTaTOB METar€HOMHBIX HCCIENOBAaHHH TOCPEICTBOM
shotgun-cexsenuposanusi.

B nanHO# pabGoTe MBI MPOBENH CEPHIO SKCIIEPHMEHTOB, MO3BOJAIONINX OLEHHUTh BKIAJ OCHOBHBIX
JTANoOB METAreHOMHOTO aHaluM3a — XpaHeHWs oOpasuos, BeyienaeHns JHK u3 kana, MOArOTOBKH H
cexBeHHpoBaHMAShotguN-OrGINOTEK 1 aHaIM3a IEPBUYHBIX JAHHBIX — B OLEHKY KaK TAKCOHOMHYECKOI0, TaK
1 (YHKIHOHATFHOTO COCTaBa, W CPAaBHUTh BapHAIlMIO, BHOCHMYIO TUMH TEXHHYECKHMH (akTopamu, ¢
6GMOJIOrNYECKOii Bapualyei, OLleHEHHOM 110 GOJIBIIOI KOHTPOJILHOMN IPyIIe METareHOMOB HaceneHust PO ,
IIOJIy4Y€HHBIX HAa OJHOM U TOM XK€ l'lpl/[60pe OJAHHM U TEM KE MECTOIAOM.

IMomydennble B MPeCTAaBICHHOM HCCIIE0BAHUU PE3y/IbTaThl MO3BOMSAIOT CAENATh CIIEAyIONINE BBIBOIBI:
B PaMKax HMCIIOJIb3yeMOro IO/X0/1a K aHAIU3y METareHOMHBIX JaHHBIX B (popmare Shotgun-cekBeHUpPOBaHHS
BO3MOJKHO CpaBHEHHE CBIPBIX JAHHBIX, TOMYYEHHBIX B HE3aBHCHUMBIX OJKCHEPHMEHTaX C paBHOI
TPOU3BOHTENHHOCTBIO CeKBeHHpPOoBaHHsA. OCHOBHOE BJIMAHHE Ha PE3yIbTaThl METAr€HOMHOTO aHAM3a Kak
Ha TAKCOHOMHYECKOM, TaK M Ha (hyHKIMOHAILHOM YpOBHE OKa3biBaeT dTam Bbiienenus JIHK u3 xana u
HpEsKJIe BCEro — MPOLELypa Jn3nca 6akTepuanbHONR CTEHKH.
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MINING EVOLUTION SIGNAL FROM METAGENOMIC DATA

Boris Kovarskyl, Alexander Tyakhtl, Anna Popenkol, Pavel Mazinz, Dmitry Alexeev*
Research Institute of Physical-Chemical Medicine, *Institute for Information Transmission
Problems RAS

Most modern metagenomic studies include only functional and taxonomic profiling while very
expensive metagenomic data contain much more information about the genomes of organisms in the
analyzed community. We developed a robust bioinformatic approach for measuring dissimilarity between the
genomes as well as between the gene content of the metagenomic bacterial species. We applied this approach
for analysis of 486 human gut metagenomes of individuals from USA, Denmark, China and Russia. For the
most abundant microbial species, we correlated place of residence and kinship with the genome differences.
We identified different clustering patterns of samples depending on bacterial species. In case of some
species, samples are clustered according to their geographic origin, but some species do not demonstrate any
geographic-based stratification of samples. For the most abundant bacteria, we assessed their core sets of
genes and sets of genes that can be transferred between bacteria.
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CEKBEHHUPOBAHME I1OJIHOT'O TEHOMA BAKTEPWMU BACILLUS
ALTITUDINIS, Bbl[[EJIEHHOﬁ U3 OPTAHM3MA H0KHOY AMBAPHOM
OTHEBKH

LWax Maxmyg P., YabaHoBa B.B., ManauuH C.10., AiyakuHa E.B., UnbuHckasa O.H.
UHcmumym pyHOameHmanwvHoli meduyuHbl u buonoauu, Kasarckulii (Mpueonxckuii)
¢gpedepansHolii ynusepcumem, KazaHe, Poccusa

Bakrepun  popa Bacillus siBisitorcss  Hambonee  pacmpoCTpaHEHHBIMH — CHIOPOOOPA3YyHOLIMMU
Cal'[pO(i)I/ITHbIMl/I NOYBEHHBIMH  MHKPOOpPraHU3MaMHu. HCKOTOPLIC BUJbI MATOTCHHBI JUIA  YCJIOBCKa
(B. anthracis, B. cereus) u macexkomsix (B. thuringiensis). W3 opramm3sma [0XHONH aMOapHON OrHEBKH,
SBJIAIOIICHCS BpEIMTEIeM ITHIIEBBIX MPOAYKTOB, B cepennHe XX Beka Obul BbIeeH mTamMm Garmimn B-388,
He oOpasyromuil 3HA0TOKCHHOB. COIrNIACHO TNPOBEJACHHOH HAaMH TE€HETHYECKOW HACHTU(HUKALNKY OH
orHocuTes K Buxy B. altitudinis, koropsiii 6611 BriepBbie onmcan B 2006 rojy, Kak Oaktepust crpatochepsl
(41 &M BeicoTh). [lo3xke mrrammbl B. altitudinis Gt BbieneHbl U3 KHIICYHHKA pPbIO, pu3ocheps
3epHOOO00BBIX, OTXOJAaX >KMBOTHOBoACTBA. B. altitudinis cekpeTupyer psix  BHEKJICTOYHBIX —THApOJA3
(puboHykieasa, mpoTeasa, dcTepasa, LesUIonasa u ap.). 13 IpupoaHbIX HCTOYHUKOB HAMH OBUIH BBIICICHBI
¢daru, mopaxarorue B. altitudinis. J{ns  getansHOro W3ydeHWs TEHETHYCCKH —JIETEPMHUHHPOBAHHBIX
CrocoOHOCTEi! JAHHOTO OPraHNU3Ma MbI POBEIN CEKBEHUPOBAHHE €0 MOJIHOTO TeHOMA METOAOM IIOTTaH».

Tenomuyto JIHK B. altitudinis B-388  Bbigemsiin  «(eHONBHBIM» ~ METOAOM; TOMOIEHHOCTH U
KOHIICHTPALIMIO H3MEPSUIM MCTOJOM arapo3HOroreib-3jiekrpodopesa, a TakKe CICKTPOMETPUYECKH Ha
npudopax «NanoDrop», «Qubit 2.0», «2100 Bioanalyzer». ®parmeHTarmsi XpOMOCOMBI MPOXOJHIIA O
JaBiaeHueM ynpTpauyucroro asota. IloaroroBky JHK, BcrpamBanue amantopos, smynbcuonuyio IILIP,
[PUTOTOBJICHHE OHOIMOTEKH HPOBOIMIM C MCIOJB30BAHHEM PEAaKTHBOB M pacTBOpoB (upmsl «Rochey.
CekBeHupoBanie mnpoBouikn Ha mpubope 454 «GSJuniory. COOpKY CUHMTHIBAHHN OCYLIECTBISIH C
nomompio mporpammel - «GSDeNovoAssemblery, aHHOTauio ¥ aHauM3 JAHHBIX - TPU  TIOMOLIH
obmenocrymHbix cepepoB «RAST 2.0» 1 «PRINSEQ».

B pesyibrate ceKBeHHPOBAHUS OBLIN MOTYYCHbI CYUTHIBAHMS CO CPEHEH UTHHON B 508 HYKICOTHIOB U
npejcTaBisiomue okono 74,4 MiH. 1m.0. CuntbiBanus JuIMHOH MeHee 200 m.o. Obutn ynaneHsl. B pesynbrare
cOopky ObUT HOydeH 59 KoHTHr, o0weit amHo# 3,7 MuH. 1m.o. [lokpsiTie reHoma cocrasuio 19,4 x, I'Ll-
cocraB - 41,5%, pazmep konturaN50 = 127734 n.o. B renome 6bu10 uneHtudumposaso 76 PHK u 3938
6eII0K-KOAMPYIOIIHNX MOCIICA0BATEIBHOCTEH, IPEICTABICHHBIX B 457 MOJACHCTEMAX.

ABTOpBI BBIP@XKAIOT TIIyOOKYIO MPU3HATEILHOCTh BCEM COTpyaHHKaM «I eHoMHOro nenrtpa» Mucruryra
(dyHamMenTanbHON MeauuuHbl U Guonornu Kasanckoro (ITpuBoimkckoro) delepaibHOr0 yHHBEPCHTETA 32
[POBE/ICHHE KCIIEPHMECHTOB.
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BBOHIOHHOHHbIﬁ KOMIIOHEHT B METATEHOMHBIX UCCJIEAOBAHUAX
MOYBbI

AHppoHos E.E.

FHY BHUNCXM, Cankm-lemepbype, MywKuH

OTUMOJIOrHS TEPMHHA «METareHOMHKa», OUYCBUJIHO, CBsI3aHA C ApUCTOTENICBCKON «MeTahM3UKOW» U B
CHIIy 3TOT0 OOCTOSATEINIBCTBA MEPBast JOJKHA OblTa ObI 103aMMCTBOBATH OT IOCICAHEH HE TONBKO MEXaHU3M
CII0BOOOpA30BaHMs, HO M HAICNICHHOCTh Ha DPAacKpbITHE Haubosiee MIyOOKHX 3aKOHOMEPHOCTEH JKMBBIX
CHCTEM, OCYIIECTBIICMOE B CHHTE3¢ OCHOBHBIX JOCTIKCHHI I€HETHKHM W reHOMHKH. OJHa U3 MpPHYHH,
HPENSTCTBYIONIMX PACKPBITHIO IIOTEHIMATa METAreHOMHKM CBsi3aHa, KaK HaM HPEACTaBISCTCS, C
OrPaHMYCHHOMN JTMHOM MPOYTEHHUS HYKJICOTHAHBIX [OCIEA0BATEIbHOCTEH. JJMHAMIUKa Pa3BUTHS TEXHOJIOTHI
BBICOKOIPON3BOANTEIBHOTO CCKBEHHPOBAHUS CBHIETEIBCTBYET O TOM, YTO B TEUCHHE OMIKalmINX jeT
OyIyT IOCTYIHBI TEXHOJOIMH, YBEIMYMBAIOIINE [UIMHY IPOYTCHHS NO HECKOJIBKUX [ECATKOB THICTY
HyKJICOTH/I0B. BO3MOXKHO, HMEHHO C 3TOrO MOMEHTAa HA4YHETCS HOBBIA JTall B PasBUTHH METareHOMHBIX
HCCIe/IOBaHMi  OKpyXKaromed  cpempl. OJHAKO M OPH  TEKYINIEM  COCTOSHHH — TEXHOJOTMi
BBICOKOIIPOM3BOUTEIFHOTO ~ CEKBCHHPOBAHHS CYLIECTBYIOT OOJNACTH HCCIENOBAaHMI, OTKpBIBAIOIIUE
COBEPLICHHO HOBBIC HEPCIICKTHBbI, MOMUMO TPAJHULUHOHHBIX HANPABICHUH, TAKNX Kak (YHKIHOHAJIbHAs
KnacCHGUKAIMS METareHOMOB, HMX KIACTEPHBIH aHAINM3 WM MOMCK HOBBIX (epmentoB. Kak Ham
HPE/ICTABIACTCS, TAKIMU HATIPABICHUSIMH SIBIISCTCS MOMY/IAIMOHHAS M BOJIOLHOHHAS TEHETHKA, a UMEHHO,
aQHAIM3 IPUYMH M MEXaHM3MOB u3MeHuMBOCTH. OJHMM u3 Hamboliee WHTEPECHBIX U IIIyOOKO
popaboTaHHbIX OOBEKTOB MOMY/IALMOHHBIX W OBOJIOLMOHHBIX HCCIIEOBaHMH sBIsieTCs 0000BO-
pusobuanbHblil  asordukcHpyromuii  cumOno3. Kak HaM  MpeACTaBISETCS, HOBbIE  TEXHOJIOTHH
CEKBCHHPOBAHHS BIOXHYJIH COBEPIICHHO HOBYIO )KH3Hb B 3TY 00JaCTh HCCIICIOBAHUIH.

Pa6ota nognepxana rpantom PH® 14-26-00094.
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DRY MAGIC: GENOME SEQUENCING REVEALS GENOMIC BACKGROUND OF
EXTREME DESICCATION TOLERANCE IN THE ANHYDROBIOTIC MIDGE
Takahiro Kikawada®, Yoshitaka Suetsugu®, Maria Logacheva?, Elena Shagimardanova®, Richard
Cornettel, P. vanderplanki genome consortium 4, Oleg Gusev®

!National Institite of Agrobiological Sciences, >Moscow State University, >Kazan Federal
Univeristy, *Japan, Russia

Anhydrobiosis represents an extreme example of tolerance adaptation to water loss, where an organism
can survive in an ametabolic state until water returns. Here we report the first comparative analysis
examining the genomic background of extreme desiccation tolerance, which is exclusively found in larvae of
the only anhydrobiotic insect, Polypedilum vanderplanki. We compare the genomes of P. vanderplanki and
a congeneric desiccation-sensitive midge P. nubifer. We determine that the genome of the anhydrobiotic
species specifically contains clusters of multi-copy genes with products that act as molecular shields. In
addition, the genome possesses several groups of genes with high similarity to known protective proteins.
However, these genes are located in distinct paralogous clusters in the genome apart from the classical
orthologues of the corresponding genes shared by both chironomids and other insects. The transcripts of
these clustered paralogues contribute to a large majority of the mRNA pool in the desiccating larvae and
most likely define successful anhydrobiosis. Comparison of expression patterns of orthologues between two
chironomid species provides evidence for the existence of desiccation-specific gene expression systems in
P. vanderplanki. This work was supported in part by Grants-in-Aids from MEXT/JSPS KAKENHI (Grant
Number 21688004, 22128001, 23128512, 23780055, 24120006, 25128714 and 25252060), Japan; subsidy of
the Russian Government to support the Program of competitive growth of Kazan Federal University among
world class academic centres and universities; Russian Foundation for Basic Research (No 12-08-33157
mol_a_ved and No 14-04-01657_A); grant 11.G34.31.0008 from the Ministry of Education and Science of
the Russian Federation; RFBR and Tatarstan government grant No 12-04-9707.
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GENOMIC INSIGHTS INTO ACIDOPHILIC PROKARYOTES

Olga Karnachuk, Marat Avakyan

Department of Plant Physiology and Biotechnology, Tomsk State University, Tomsk, Russia

Acidophilic Bacteria and Archaea thrive in acidic environments associated with volcanic activity or
mining for metal sulfide ores. Sulfur- and iron-oxidizing acidophiles are used for the commercial extraction
of a variety of metals from their ores or concentrates by the process called bioleaching.

More than 50 genomes of acidophilic Bacteria and Archaea are available. This fact allows to search
for the mechanisms of resistance to high proton concentration outside the microbial cell. The mechanisms to
be discussed include: (1) the generation of positive internal potential (Ay) to create a chemosmotic barrier
preventing proton influx; (2) increased number of secondary transporters in the acidophile membranes; (3)
exploitation of various proton-consuming decarboxylases.

Emphasis will be placed on the sulfate-reducing acidophiles that precipitate metals from the solution
in the form of highly insoluble sulfides. This trait is used in various on- and off-site bioremediation schemes.
Numerous reports of microbial sulfate reduction at low pH provide reasonable grounds to expect a
substantial number of acidophilic/acidotolerant sulfate-reducing prokaryotes (SRP) thriving in acidic
environments. However, surprisingly low numbers of cultivated organism are documented. More than 80
available SRP genomes were searched for the plausible mechanisms to withstand low pH environments. The
conclusions drawn from a bioinformatic approach were cross-checked by physiological experiments and the
isolation of new cultures. The genome search and physiological experiments showed that ability to grow at
low pH may be hidden in traditional neutrophilic groups.

We acknowledge support from the Russian Science Fund (contract number 14-14-00427) and the
Russian Ministry of Education and Science (contract number14.575.21.0067).
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ONNPEAEJIEHUE YYBCTBUTEJBHOCTHU AUKOI'O LITAMMA SERRATIA
MARCESCENS U ETO MYTAHTA I10 TEHAM 3®®JIIOKC CUCTEMbI K
AKTUBHBIM ®OPMAM KHCJ/JIOPO/JA.

KaMt;nemduHosa /1.X.1, Wupwukosa T.B.l, MapdaHosa A.M.I, LWapunosa M.P.l, BbozomonbHasa
J1.M.

'KazaHckuii hedepaneHbiii yHusepcumem, UDMuB, 2. KazaHb, *Texacckuii AzpapHo-
TexHuyecKuli YHusepcumem, 2. Konnedx CmaiiwH, Texac, CLUA

OnmHOlf W3 caMbIX AaKTyalbHBIX [poOJIeM B COBPEMEHHOM MHpE SBISCTCS  pa3BUTHE
aHTHOMOTHKOYCTOHYMBOCTH OakTepuil. BromH(OpMAIMOHHBINH aHaIN3 TCHOMHOW IIOCIEIOBATENBHOCTH S.
Marcescens mo3BoaMI BbIABUTH HOBYIO dddimioke cucremy ABC-Tuma, koropas He ucciegoBaHa y S.
marcescens, Ho romosnornusa MacAB cucreme E. coli.

Llenpro Hamero WCCIENOBAHHS CTAIO ONPEACNCHHE YYBCTBUTCIBHOCTU JUKOIO INTaMma S.
marcescens SR41-8000 u ero myranra mo resam MacAB k akrtuBHbIM (opmam kuciopona. HauampHbiM
9TarnoM paboThl cTana MHaKTHBalus reHoB dddmoke cucremsr MacAB B mrammax S. marcescens ankoro
Tuna. Panee B Hamreil maGoparopun ObLT MONYYEH IITaMM S. MArcesCens ¢ MHaKTHBHPOBAHHBIMH I'€HAMU
s¢dmoke cucrempl MacAB. HuakTHBamys TpoXOAWNia IyTeM 3aMeIIeHUs TreHoB MacAB renom
ycroitunBoctn K Xxnopambennkony. Hamu Obin mosmydeH Qaronmsar, copepikaiiuii 9T0T (parMeHt
GakTepHanbHOro reHoma. J[jisi MepeHoca MyTalUM KIETKU AUKHMX LITAMMOB 3apakald JaHHBIM (aroM u
oTOupany TpancaykranTel. OcobeHHOCThIO dddimoke cuctembl MacAB 3akirovaercst B TOM, 4TO, HOMHMO
3aUThl  OakTepuil OT aHTHOMOTHMKOB, OHA TaKKe 3aIlMIIAET WX OT AaKTUBHBIX (OPM KHCIOPOJa.
HaubGonpiuas pasHulia B AMHAMMKE POCTa INTaMMOB HaOIIOJanach Ha 3 4ac KyJIbTUBHPOBAHMS: MEPEKHChH
BOZOPOJA MPUBOAMUT K cHIKeHMIO OIl KyIbTyphl MyTaHTHOrO INTaMma B 2 pasa 1o cpasHenuro ¢ OII
ucxoaHoro mramma. OHaKo Ha 6 Jac KyabTHBHpoBaHHs pasnudue B OIl KynbTyp 3HAUMTENBHO CHUKAIOCH.
D10 MOKET OBITh CBSI3aHO C MCUE3HOBEHHEM MEPEKHCH BOJOPOJA U3 CPEIBI B PE3YJIbTATE PA3NIOKEHHUS STOr0
HeCTaOHIIBHOTO COSIMHEHNUS WU C €¢ HHAKTUBANKeil OakTepualbHBIMU METaOOIUTaMH.
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MUKPOBHBIE COOBLIIECTBA AHA3POBHbIX PEAKTOPOB,
YTUJINU3UPYIOIIUX OPTAHUYECKHE OTX0OAbl )KUBOTHOBOACTBA
BaHbKOB I'I.IO.l, 3uraHwWwKnHa 3.3.1, benocTouKkuii ,D,.E.z, Wywnses P.B.z, Mwuniokos B.A.z,
3uraHwun A.M."

'Kazanckuii (Mpusomicckuii) hedepansHbiii yHusepcumem, 420008, 2. KazaHs, ya.
Kpemnesckas, dom 18, “Uucmumym opzanuyeckoii u usuveckoii xumuu um. A.E. Ap6yzosa
KHL, PAH, 420088, 2. KazaHb, yn. Apby3oea, dom 8

AHna’poOHass MHKpPOOHAsi KOHBEpPCHsl OMOMACCHI HA CErOAHALIHMHA JEHb CUMTAeTCs OJHOH M3
3¢ (EeKTHBHBIX TEXHOJIOTHH, TTO3BOJISIOIINX TIEPEBECTH IIEPBOHAYAIBHYIO SHEPIUI0 OHOMACCHl B TOILIUBO, B
YaCTHOCTU B 61/]0]"33, a TaxXe IIPHUBJICKATEIIBHBIM pPEIICHUEM BOIIpOCca paLlPlOHaIll:HOﬁ yruinuzauunu
Pa3INYHBIX OPraHUYeCKUX OTXORO0B. [t 3 (PeKTUBHOM aHaIPOOHON OHOAErpaJaluy Pa3IMYHON OHOMAcChI
¢ moirydeHreM 0Hrorasa BaXXHO MOJUICPKUBATh KaK OMOTEXHOJIOTHYECKHE apaMeTphl aHa3pOOHOTo Imporecca
B Tpefenax ONTUMANbHBIX 3HAYCHWH, Tak M  (YHKIMOHMPOBAaHHE MHKPOOHBIX  COOOIIECTB,
OCYIIECTBISIOIIMX ~CIOXKHbIE OHOXMMHYECKHE pEeaKIMH THAPOJIM3a, AalUIOoreHe3a, aleToreHes’a M
MeTaHOTeHe3a.

B nmanHoli paboTe MccienoBaHa CTPYKTypa MHKPOOHBIX COOOIIECTB, OCYIIECTBISBIIMX aHAIPOOHYIO
nepepaboTKy HHIjoIIaubero nomera ¢ omwikamu (P_1), a Taike cCoBMeCTHyIO nepepaboTKy KypHHOTO
nomera M cBuHOro Haso3a (P_2). B Xoje wuccrenoBaHuii OnpesieneH ps KIIOYEBBIX I1apaMeTPOB
aHA’pOOHOro mpolecca B JIAOOPATOPHBIX PEAKTOpax C HEHPEPHIBHBIM IEepeMENIMBaHUEM CyOcTpara.
3Ha4yeHUs KOHIEHTPAlUi OPraHMYeCKMX KHCIOT M MOHOB aMMOHHSA B peakTope P_2 oIeHuBamuch Kak
BBICOKHE, a MMeHHO 13.9-15.2 r ' 3.3-3.7 r i1 * cooTBercTBEHHO. BhIXOA GHOra3sa U3 JaHHOrO peakropa
TaKKe OKA3alICs MOBBILICHHBIM M JIOCTHTANI 366 MII T ocp.OUYeHb HU3KMI BBIXOX GHOrasa GbUT OTMEUCH B
peakTope, YTHIM3HPOBABIIEM HHIIOMauHii omeT (He Goree 195 MI T 'ocs). B TaHHOM peakTope 3HauEHHs
KOHLEHTPALMM OPraHUYeCKUX KHUCIOT HaXoauwiauch B mpexpenax 1.5-1.8 ria’, a HOHOB aMMOHHS — B
npenenax 1.6-1.7r at

AwmmnuKanys, KIOHHPOBaHWE M CEKBEHHUpOBaHWE OakrepuanbHbix renoB 16S pPHK, a rtaxxe T-
RFLP-anamm3 ¢ MCHONB30BAHMEM PECTPHMKTA3 BBIABWIM OTHOCHTENIHO 0ojbloe —pa3HOOOpasme
npeacrasureneii nopsiaka Clostridiales, uHTeHCHBHO ydacTByIOMX B peakuusx ruapoimsa cybcrpara u
anmgorenesa, B oboux peakropax (T-RF-239, T-RF-267 B P_1 u T-RF-297 8 P_2). T-RFLP-ananmu3 B
COYCTaHWH C CO3qaHHeM OMOIMOTeKH KIOHOB reHoB 16S pPHK apxeil mokasan, 9To MeTaHOTCHHbBIC
cooluiecTBa B 000MX peakTopax ObuUIM MpPEACTaBICHBl apxesmMu poja Methanosarcina, oaxako
JIOMUHUPYIOIHE TIPEICTABUTENN JaHHOTO POJa B PeakTopax pasiamuannuck. Kpome toro, B peakrope P2
GBI TAKKE MHOTOYHCIICHHBI IIPEACTABHTENN CTPOroro ruaporeHorpoduoro poxa Methanoculleus.
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3BOJIIOIUA IIJIACTUAHOTO TEHOMA HE®OTOCUHTE3UPYIOLIIUX
OPXUJIEM

Mar Mapwusa Bnap,umuposual, Norauesa Mapus ,U,MMTpMeBHaz, lyces Oner
AneKc:-m.c',poaw-l1

!Kazarckuii edepansHhbiii YHusepcumem, Kazarb, Poccus, 2Mockoeckuii FocydapcmeeHHblii
YHueepcumem um. M. B. /lomoHocoea, Mockea, Poccus

CrocoOHOCTh K ()OTOCHHTE3Y - OJ[HA M3 KIIIOUEBBIX XapaKTEPHCTHK pacTeHni. [lmacTumisl - opraHemisl
CHM61/I0T]/ILICCK0FO TIPOMCXOKACHHU, UTPAOT KIKOYEBYK POJIb B JAHHOM IIPOLIECCE U UMEIOT COOCTBEHHBIN
reHoM. I'eHOM IUTacTHx (IUIACTOM) KOAMPYET 4acTh OCNKOBBIX CHCTEM, OTHOCAIIMXCS K (DOTOCHHTE3Y,
TPaHCKPHUIIMY U TpaHCILuH. [ToTeps GOTOCHHTETHIECKOH aKTUBHOCTH Yy HEKOTOPBIX PACTCHUN IPUBOJHUT
K HeoOpaTHMOW CMEHE THIa MHUTAaHWsS C aBTOTPOdHOro Ha rereporpodHsiit. Ilo-BHamMOMy, 3TO BemeT K
OCIa0JICHNIO BO3JCHCTBUS 0TOOpPAa HA TEHBI IUTACTH M MOXET TEOPETHUYECKM MPUBECTH K IONHOMY
UCYE3HOBECHHIO TeHoMa. HecMoTps Ha 3T0, HoJaBIIsromiee OONBIIMHCTBO HE(pOTOCHHTE3UPYIONINX PacTeHUH
COXpPaHAT IUIACTHIHBIE T€HOMBI, XOTSd U B CUJIBHO PEAYUMPOBAHHOM COCTOSHHH. Tensr pH60COMHBIX, a
Takke TpancnoptHeix PHK n puOOCcOMHBIX O€lKOB MPHUCYTCTBYIOT B IIACTOMAaX MOBCEMECTHO AaXe B
peIyLHPOBAHHOM  COCTOSHMHM. OJTO  JaeT OCHOBAaHUS  IPEINONOXHUTh, YTO B  ILIACTUHAAX
HEe(DOTOCHHTEPUPYIOIINX PACTCHUH HPOMCXOAUT TPAHCIALMS, YTO CBUJCTEIBCTBYET O JOHOIHHTEIbHBIX
GyHKIMSX 9TOH opraHesuibl. JlaHHbIE (YHKIMH ITIOKQ HESICHBI M TPEOYIOT YTOYHEHHS C MOMOIIBIO
CPaBHUTEIILHOT'O aHAIIM3a TEHOMOB.

OpnHolt U3 Mojened s M3y4eHHUs CTPYKTYPHI M 3BOJNIONUM ILUIACTUIHBIX T'CHOMOB B OTCYTCTBHE
(doTocuHTe3a SBISETCS IUIACTHHBIA TEHOM OpXHAEH - KPYHMHOTO CEMEHCTBa I[BETKOBBIX PACTCHHH,
BKJIIOUAIOLIETO B ¢e0sl BHIBI, HE3aBHCHMO JPYT OT ApYTa Nepemie/iiiie Ha reTopoTpodHbINH THUIT TUTAHHSL.

Mpi cekBenupoBanmu, cobpanu mwiactuaaeii renom Cephalanthera exigua, mukorerepoTpodHoit
OpXHJE€H, OTHOCUTEJIBHO HEAAaBHO CMEHHUBIIICH THIT TUTaHusl, W TIOJYYUJIM €T0 MPEABaApUTEIIbHYIO
anHoTanuio ¢ nomousio DOGMA u BLAST.

B kauecTBe 00paslia JUisi CpaBHEHHs HCIIOJIb30BAIIM POJICTBEHHBIN (oTocuHTe3npyonmii Buj Epipactis
helleborine (mpemiNK3MMOBHUKOBBIM, HIIH IMMPOKOIMCTHBIHA), KOTOPBIi SIBISETCS THIIOBBIM BHIOM poja
Jpemimnk cemeiictBa OpxujHble. AHHOTAIMS TI0Ka3ana pPEeIyKIMIO MMyJaoB reHoB ¢ortocucrem | u 2,
komiutekca ruroxpomos b6/f, CF1FO-ATP - cunrassl, pubocoMaibHbIX 0enKkoB. JJONOIHATENIbHBI aHaIN3
HO3BOJIUT TIOJTY4UTh OOJIee TOYHBIE JaHHBIE 110 QYHKIUSAM I€HOB, KOAUPYEMbIX ITACTOMOM.
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MOJEJ/Ib TIPEOBPA30OBAHHA TEHOMOB ITPU NIEPEXO/IE OT
X0JIOAHOKPOBHBIX K TEIIJ/IOKPOBHBIM II03BOHOYHBIM

Kapnosa Onbra MropeBHal, CusoBa TaTbAHa Bm‘rogor:’,uaz
"Mockoeckuii I' ocydapcmeeHHbili YHusepcumem um. M.B. /lomoHocoea, Mockea,

Poccus, ZMHcmumym O6weii Fenemuku um. H.U.Basunoea, Mockea, Poccus

H30x0pBl - NPOTSHKEHHBIE, JOCTATOYHO ToMoreHHble 1o GC-cocTaBy ydacTKH XPOMOCOM, TECHO
CBA3aHHBIC C PSAZIOM OCHOBHBIX OHONIOTHYeCKuX cBoifcTB. [Toka3aHo, YTO NPU MPOUCXOXKICHHH TI03BOHOYHBIX
KUBOTHBIX GC-GoraTeie M30XOpbl BO3HHMKIM B Pe3y/bTaTe yBEIMYEHHs COCTaBa ocHoBaHumii Gomee GC-
GoraToif M30XOphl XOJNOAHOKPOBHOrO mpeaka. Monekynsl JITHK roMoIOrHyHbIX XpOMOCOM Ha CTaJuH
npocdassl | nenenus meifoza opraHn3oBanbl B GUOPHILIEI XPOMATHHA, KOTOPBIE B BUJIE TIE€TE/Ib MPUKPETLICHB!
K OOKOBBIM d7eMeHTaM cuHanToHemHoro kommiaekca. CKAP JIHK - cemeiicTBo mocnenoBaTenbHOCTEH
renomuoit JIHK, nexaimmx B OCHOBaHHSX I€TeNlb, OONAJAIONMX DSIOM CHEHH(HYECKUX CBOICTB M
00OrameHHbIX KOHCEPBATHBHBIMH TOCIENOBaTeNbHOCTAMU. OmnpeneneHa IIOTHOCTh — pacrpeeNneHus
nocnenosarensHocTeit CKAP JIHK B pa3sHBIX H30XOPHBEIX KOMIIApPTMEHTAX TEHOMOB 30JI0THCTOTO XOMSUKa,
YEJI0BCKA U UBbIIJICHKA. Cﬂel’lal—[ BBIBOJ O TOM, YTO B Pa3HbIX U30XOPHBIX KOMIIAPTMEHTAX HCCIECAOBaHHBIX
renomoB unHbl nerens JIHK, npukperusionmxcs k CK, pasiuuHbl U U3MEHSIOTCS CXOJIHBIM 00pasom.
Oneneno kommdecTso renos B neraax JJHK. Ilpemnoxena Moznens npeodpa3oBaHus TeHOMOB B Ipoliecce
CTaHOBJICHUSI TETUIOKPOBHBIX I103BOHOYHBIX, COMTIACHO KOTOPOIt IPOMCXOANIO HE TONBLKO yBenanuyenne GC-
cocTaBa BO MHOIHX Y4YaCTKaX TI€HOMOB HO M COKpall€HHE JJIUH HEKOAWPYIOIHWX W HE 3HAYUMBIX
¢dynxuonaneHo ydactkoB JIHK, a Takke XpoMOCOMHBIE NMEPECTPOHKH, TPHBOIAIIME K OOBEIMHEHUIO
COKPAMIAIONINXCS H30XO0P.

CeKkyua 1: feHOMUKa U mema2eHOMUKQa
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IOBBIILEHUE 3KCITPECCUU TEHA CYBTHJIHBPIHOHOZ[OBHOFI
IMPOTEWHA3BI B.PUMILUS

YepémuH Anapeit Muxaitnosuy, Llapunosa Maprapura PawmaosHa

Ka3zanckuii (Mpueoncckuii) pedepansvHoiii yvusepcumem. KazaHe, Poccus

CepHHOBBIC IIPOTEHHA3BI OAKTEPHIl MPEACTABIAIOT HHTEPEC Ui IMOHUMAHUS (HU3HOIOTHH MHKPOOHON
KJICTKH, a TaKKe HAaXOJAT HMPAKTUYECKOe IpUMEHeHHe. [IpH MCTOIICHHM MHUTATeNbHOH cpebl, OakTepun
CHHTE3UPYIOT (EepMEHTHl JAeTPajallud, Cpead KOTOPhIX OONBIIYI0 4YacTh COCTABIAIOT CEPHHOBHIE
npoterHasbl. CHHTE3 TaknX ()epMEHTOB KOHTPOIUPYET JBYXKOMIIOHEHTHAs CHCTEMa TPAHCIYKIIMU CUTHAIIA
DegS-DegU. bakrepuu Bacillus pumilus cexperupyior B cpely CEpUHOBYIO — CyOTHIH3HHOIOLOOHYIO
HpoTerHa3y, 3aHuMaromryro 70% oT o0Iero KoiaMdyecTBa BHEKJIECTOUHBIX (epMmeHToB. Llembro pabGoThI
SIBUJIOCH  TOBBIMICHUE OKCIPECCHH CyOTHIM3HHOMOAOOHON  mpoTenHassl B.pumilus ¢ HemsmeHeHHOI
HEPBUYHOH CTPYKTYpoil. C IOMOIIBIO CAHT-HAIIPaBIEHHOTO MyTareHes3a B reHe pepMeHTa ObLIH H3MEHEHBI 2
caiita B3anuMmozeicTus ¢ hakropoM TpaHckpunmy DegU Ha KOHCEHCYCHBIE ITOCIIEI0BATEIBHOCTH (YPOBEHD
romonorun 100%). IIpoMoTOp ¢ HEM3MEHEHHOH IOCIEIOBATETFHOCTEIO OBLT HCIONB30BaH B KAueCTBE
KOHTpOJIsl. Bce NpOMOTOpBI OBUIM KIOHHPOBaHbI B BEKTOP, COAEPXAIUMil penopTepHbiil rew lacZ u
TpaHcdopmupoBansl B aukuil mwramm B.subtilis 168. Merogom ITLIP B pexuMe peaibHOr0 BpeMEHH ObLIO
MOKa3aHO, YTO TPU MOAM(MHUKAIMK OXHOrO u3 caiitoB ypoBeHb MPHK rena lacZ yBemwumics B 52 pasa
OTHOCHTENIBHO KOHTPOJs. TakuM o0pa3zoM, B pe3yinbTaTe MOAM(UKALHK MPOMOTOPHOH 00NAacTH reHa
CyOTHIN3HHONOAOOHO 1poTerHassl B.pumilus Mbl TOOHIMCH TOBBIIICHHS JKCIPECCUH 3TOrO OelKa.
IMomyueHHbIH MeTox ¢ MOIU(pHKaLeH IPOMOTOPHON 00IACTH IeHa MOXKET OBITh IPUMEHEH HPH CO3NAHUN
IITAMMOB C HOBBIIIEHHOH KCIPEcCHei 1eneBoro 6enka, He COMPOBOKIAeMO H3MEHEHHEM €ro IepBUYHON
CTPYKTYpBL.

Section 1: Genomics and metagenomics
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MMOJIHOTEHOMHBI AHAJIM3 IOMYJISIUA EBPA3UU

XycHyTaAMHOBa 3.K.1, JInTBuHOB C.C.l, lOHyc6aeB 5.5.1, Tpodumosa H.B.l, Bunnemc P.2
IMHcmumym 6uoxumuu u 2eHemuKu YumcKkozo Hay4yHo20 yeHmpa PAH, 2.Y¢a,
Poccus, 23cmorckuii 6uoyenmp, 2.Tapmy, IcmoHus

Hamu npoBeznen nonHorenomusiid ananuz 650000 SNPs momynsuumsax EBpasun (Bonro-Ypanbckoro
peruona, Kaskasa, Cpenneit Asuu n Cubupu). Briepbie noiayueno Hanbosnee AeTaqbHOE M MOAPOOHOE
MIPE/ICTABJICHHE O I'eHeTHYecKoil cTpykType 24 stHuueckux rpynn Kaskasa. [lokazaHo, uTo momyssiun
Kapkaza 1eMOHCTpHpPYIOT CYHIECTBEHHO Ooniee eIHMHOOOPa3sHyI0 TEHETHUECKYIO CTPYKTYpY, YEM MOXKHO
ObLIO OBI npeanoJiaratb, MCXOAA M3 BBIPAXKEHHOI'O JTHUYECKOIO W JIMHIBUCTUYECKOTO pa3H006pa3ml
peruoHa. YCTaHOBIICHO, Y4TO MX (OPMHUPOBAHHE MPOMCXOJMIO HA OCHOBE I€TEPOreHHOr0 IeHETHYECKOro
cybcTpara TepejHea3sHaTCKOro IIPOMCXOXICHUS C TIOCTIEIyIONIMM CYIIECTBEHHBIM jpeiihoM reHOB B
W30JIMPOBAHHBIX TIOMYNSIMAX. Breppele I0Ka3aHO CyIIECTBOBAHME OTYETIMBOTO MOTOKA TEHOB M3
nomynsuuit Bocrouynoit Esponer B nonynsnun Kapkasa. B nonynsanusax Bonro-Ypansckoro persona (BYP)
OOHapy»KEHbl TEHETHYECCKUE KOMIIOHEHTBI, MMEIOIIHE pa3IMUHOE HPOUCXOXKJCHHE, CBA3AHHOE Kak C
3amaJiHO- M BOCTOYHO-EBPA3MHCKMMU MCTOYHMKAMH, TaK M B MeHbIIeH crenen, ¢ Ilepenneil Asuei, uro
COomIacyercst ¢ JIMHIBUCTUYECKUMHU M aHTPOITOJIOTHYECKUMU JIaHHBIMH O CJIOKHOCTH DTHOI'€HE3a HapoO10B
JIAHHOTO PeruoHa. DTHUYecKue Ipynnsl BYP neMoHCTpUpyroT pasnuyHyro CTeleHb BKJIajJa KOMIOHEHTOB
Bocrounoit EBpasuu n Cubupy B reHeTHUECKHUH ITyJl H3y4EHHOTO pernona. Ilomynsims skyToB obmanaer
XapaKTepPHON TeHEeTHYECKOH COCTABISIONIEH, KOTOPYIO MOXKHO OLEHHTh KaK CHOMPCKHH KOMIIOHEHT.
O4eBHIHO, OTOT KOMIIOHEHT PACHPOCTPAHMICS HA JIOCTATOYHO OOIIMPHYIO TEPPHTOPHIO, BKIIKOYAs
Cpenmioro Asuio u Bonro-Ypanbckuii pernoH. AHanu3 TIJIaBHBIX KOMIIOHEHT TO3BOJNHIJI OOHApYXKHTh
CXOJCTBO TEHETHYECKOH M Treorpaduueckoif COCTAaBIAIOMMX B H3yYeHHBIX Nomynsamusax Espasun. B
pe3ynbTaTe CpPABHUTENLHOTO aHalu3a TEHOMOB 22 TIOPKOA3BIYHBIX HapojaoB EBpasuu Mo JaHHBIM
nonHorenomHoro anaimm3a SNPS  Brepble TokaszaHo IOkHOCHOMPCKOE —TIPOMCXOXIGHHE —€IHHOTO
TEHETHYECKOTO IJIACTA Y BCEX TIOPKOS3BIYHBIX TPYIII.
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3KCIIPECCUA BAKTEPUAJIBHOI'O TEHA ®UTA3bI BACILLUS
GINSENGIHUMI B MOJAEJIbHOM PACTEHHUU ARABIDOPSIS THALIANA
Hamcypsx Y., Baneesa /1.P.%, Hurmatynnuna /1. P., Wakupos E.B., LWapunosa M.P.!
!Kazanckuii (Mpueomicckuii) hedepanshoiii yrueepcumem, KazaHe,

420008, 2UniversityofT exasatAustin, Austin, TX, 78712 USA

Llesnbto paGoTHI SIBIIIOCH MOJTyYEHHE TEHETHYECKH MOAU(HIMPOBaHHBIX pacTeHuii Arabidopsis thaliana,
3CIPECCUPYIOLINX TeH GakrepuanbHoii gurassl Bacillus ginsengihumi (phyCg).I'en ¢urassl kiioHHpOBan B
OMHAPHBII Bektop PCBKO5 mox KOHTpOJIEM PacTHTEIBEHOTO npomoropa Phtl;2. Dxcnpeccust
npomoropa Phtl;2 mpoucxomur B onurenuanbHeIx  Kierkax kopredl A.  thalianaw  mHmynmpyercs
HEJIOCTaTKOM HeOpraHmueckoro (ocdopa. KoHCTpykuust cojepikaia IOCIef0BaTeIbHOCTH, KOAUPYIOIHe
curHanbHbli nenTug dkcreHcuHAaAtEXt3 u 3'-konuesbie His u Strep. Tlposenn Ttpancdopmarmio A.
thaliana pekoMGHHAHTHBIMI Gakrepusimu Agrobacterium tumefaciens GV3101. Cenexuuro
TpancdopmanToB nposoxmiu Ha cpexe MS (Murashige-Skoog) ¢ noGasnennem repouunaa BASTA. B
pesyJbTaTte MOJNYYEeHO 5 He3aBHCHMBIX YMCTHIX JuHMI TpancrenHsix A. thaliana. C momousio meroza
00paTHO# TPAHCKPHIILIUK ONPEACININ IKCIPECCHIO IeHa OakTepuanbHoi (urassl Ha ypoBHe PHK B kopHsX
pactennii. C MOMOIIBI0O MMMYHOOJIOTTHHTA YCTaHOBHIHM Haluuue OakTepHanbHOW (UTa3bl B OETKOBBIX
skcrpaktax KkopHeil A. thaliana. Mcxomst u3 BbIIECKa3aHHOrO, YCTAHOBIICHO, 4YTO TeH (HTa3bl
9KCIIPECCHpyeTCsl Kak Ha YPOBHE TPAHCKPUIILMHK, TaK M TpaHCISIHUH. TakuM oOpa3soM, HAMH MOIy4eHBI
TPAaHCTEHHbIC PACTEHMSI, SKCIIPECCHPYIONINE MHKPOOHBIE TeHbI (DHTA3bI B KOPHSIX PACTCHHIL.

Section 1: Genomics and metagenomics
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TPAHCIIO30HHBIY MYTATEHE3 MYCOPLASMA GALLISEPTICUM IIPU
MOMOILIM IIJIASMUJHOT'O BEKTOPA MINI-TN4001TET-MGA
Kanuukas K. 10., Fop6aues A. 0., ducyHos I. 0., FloBopyH B. M.

®rbYH HUN ®XM ®MBA Poccuu

Mycoplasma gallisepticum BciencTBre Manbix pasMepoB M HEOOJBLIONO YHCHIA TEHOB SBISETCS
YAOOHBIM MOJIETBHBIM OOBEKTOM JUIsl M3yYEHHsl NPUHIUIIOB OPraHM3alMH MHHUMAJIBHON XKUBOH CHCTEMBI.
IIpu 3TOM MaHUITYTHPOBaHHE TEHETHYECKHMM MAaTEPHAIOM MHKOILIA3M SIBIAETCSA UPE3BBIYANHO CIOKHOH M
TPYAOEMKOH 3ajadeil, [y pemeHus KOTOPOH CYIIECTBYET BeChbMa OTpaHMYEHHBIH apceHan MeTonoB. B
YaCTHOCTH, JUIsi TOJaBNeHHs oSKcripeccun reHoB y M. gallisepticum ucronb3yercss TONBKO — METOX
TPaHCIIO30HHOTO MyTarcHe3a.

B Hacrosmieii paboTe MpPEANOI0OKEH BapHAHT MOAM(HUKAIMH TPAHCIIO30HHOTO BeKTOpa PMini-
Tn4001tet ¢ uenbio noBbimeHus >(PQPEKTUBHOCTH €ro HUCIONL30BAHMA JUIsI TEHHOro Hokayra y M.
gallisepticum. Kak u B HCXOZHOM BEKTOpE, IIOJIy4eHHasi KOHCTPYKIHUs cofepxkaia rex tetM, onpexnesnsromuii
YCTOWYHBOCTh K TETPAlMKINHY, a Takke TeH N, KoTupyronmil O0eIoK TpaHCIo3a3y, HEOOXOAMMBINA IS
OCYIIECTBICHHS BCTPAMBAHMS KOHCTPYKIMH B TeHOM. IIpum 5TOM Iiepei I10Cie0BaTeIbHOCTIMH
reHoB trn u tetM ObuI  BCTPOEHBI  [OCIIEAOBATEIBHOCTH CUJIBHBIX SHJONCHHBIX HPOMOTOPOB M CAHTHI
cs3eiBanmst pudbocom u3 M. gallisepticum. Kpome Toro, HyKJICOTHIHBIH COCTaB BCTPaMBacMOW B TEHOM
KOHCTPYKIIMM ~ ObII ONTHMU3HPOBAaH B COOTBETCTBHM C YaCTOTAMM HCIHOIB30BaHHA KOJOHOB
y M. gallisepticum.

B xoze paGotsl ObLtH MOZOOpaHbI ONTHMAIbHBIC yCIoBHs TpaHcdopmamuu kierok M. gallisepticum.
D dHekTHBHOCTS TpaHC(HOPMALMH COCTABUIIA 10°Ha 10HT MIa3MHIBI, 9TO BBIIE, HeM adpdexTnBHOCT
TpaHc(OpMalKy, ONMCAHHAs JUIS HCXOJHOro BeKkTopa. B pesynbrare ObLia momydena 6ubmuorexa n3 100
MYTaHTOB, Ui Ka)KIOrO U3 KOTOPBIX JIOKAIM3AlUs BCTaBKH OIPENENCHAa METOLOM «IIPOTYJIKH IO
XPOMOCOME».
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®UTA3A PANTOEA AGGLOMERANS: 3KCIIPECCHUA B
ARABIDOPSISTHALIANA 110 KOHTPOJIEM BUPYCHOTI'O IPOMOTOPA
Tpowaruna [1.C.", Baneesa /1.P.", Yacryxuna U.B.%, Wakupos E.B.%, Lapunosa M.P.!
'Kazanckuii (Mpueomicckuii) hedepansrviii yHueepcumem, KasaHe,

Poccus, IUniversityofT exasatAustin, Austin, USA

®dutar - TpyJHOAOCTYIHAS Ul pacTeHuil oprannyeckas Gpopma docdopa. CriocoGHOCTHIO K THAPOINU3Y
JIAHHOTO COEIMHEHMs 001ajal0T OaKTepUH IIPU HOMOIM BHEKJICTOUHBIX pepMeHTOB duras.

Llenbro paboThl SBHIIOCH MOJyYEHHE TPaHCTEHHBIX pactenuit Arabidopsis thaliana, comepikaiux reu
¢dwurazsr Gakrepun Pantoea agglomerans (PaPhyC) mox xoutpomem mnpomoropaCaMV 35S. Pacrenus
TpaHc(OpMHUpOBaNTH C IIOMOLIBIO pekoMOMHAHTHBIX Oakrepuit Agrobacterium tumefaciens GV3101,
Hecymux reH paPhyC, reH ycroifumBocTH K CeleKTHBHOMY repouuuay BASTA,  curHaibHyio
OCJICI0BATEIEHOCTD reHa 9KCTCHCHHA €X, His-Strep-tag mocnenoBarensHoCTH "
npomortop CaMV 35S. Bbui nosydeHs! JMHAKM PACTCHUH ¢ eIMHUYHON KOMHUEeil reHa, 4T0 MOATBEPIKACHO C
nomompio IMIIP ¢ ucnonb3oBaHHeM HpaiiMepoB K reHy (uTasbl. DKCIPECCHIO MOIUPULIHUPOBAHHOIO
rexa PaPhyC Ha TpaHCKPHUIIIMOHHOM yPOBHE ITOATBEPANIN CEKBEHHPOBAHHEM MPOLYKTOB aMILTH(UKAIIHHI
kIHK. MertomoM MMMyHOOJOTHHIa YCTAaHOBHJIM OKCIIPECCHIO Oelka (GHTa3bl B TKAHAX TPAHCTCHHBIX
pacrenuii. MonekyIsipHbIif Bec MPOJIyKTa COOTBETCTBOBAN MOJICKYJISIPHOM Macce GakTepHanbHOil Gurasbl.

Co3jjaHne KOHCTPYKIHi, 06eCIeYHBAIOMINX CEKPEIMI0O MHKPOOHOTO (epMeHTa B pusocdepy, MOxXeT
GBITh BAXKHBIM OTAIIOM JUISL pelieH s TpoOiemMbl GpochOpPHOro MUTAHUS PACTCHHIL.

Section 1: Genomics and metagenomics
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3BOJIIOLIMOHHBIA KOMIIOHEHT B METATEHOMHbBIX UCCJIEJJOBAHUAX
IMOYBbI

AHppoOHOB E.E.”, UronkuHa A.A.”, Moposos 10.5.2
THY BHUNCXM, CaHkm-ITemepbype, MywKuH

HUY UTMO, CaHkm-lemepbypaz

)

STMMOHOFI/Iﬂ Tele/IHa «MCETarcHOMHKa», O4YC€BUHO, CBsA3aHa C apHCTOTCHeBCKOﬁ ((MeTaq)MSMKOﬁ)) U B
Cl/lﬂy 3TOr0 OGCTOﬂTeJ’leTBa ﬂepBaﬂ JOJDKHaA 6]:IJ'Ia 6])1 MO03auMCTBOBATh OT l'lOCJ'le)lHeﬁ HE TOJIbBKO MEXaHU3M
CII0BOOOpa30BaHKs, HO ¥ HALEJICHHOCTh Ha PAcKpbhITHE HauOoliee TITyOOKHX 3aKOHOMEPHOCTEH >KHBBIX
CHCTEM, OCYLIECTBISIEMOE B CHHTE3¢ OCHOBHBIX JOCTI)KCHHH TEHETHMKM M TeHOMHMKH.OHAKo, Kak
TIOKa3bIBACT aHAJIN3 Hay'“lelX l'lyGJ'II/IKaLlMﬁ B OGHaCTl/l l'[O'“lBGHHOl"‘l METarcHOMHKH, TeKyLLlee COCTOsIHUE
MOXXHO ObLIO OBI OIMCAaTh, CKOpPee KaK «IEPBOHAYAJIHLHOE HAKOIUICHME HAY4YHOIO KaluTagay, 4eM
«pacKpbITHE TTyOOKUX 3aKOHOMEPHOCTEi». M mpuunHa 3TOro, KaKk HaM MpEJCTaBIseTCs, HE B MOCIEIHIOK
O‘lepe}lb JICKHUT B Tel(yLLll/lX TEXHOJIOTHUAX BbICOKOl’lpOI/I?;BOZLHTeﬂbHOFO CeKBeHVIpOBaHl/Iﬂ u, l'Ipe)KZle BCETO, B
OrpaHUYCHHOMH JUIMHE MPOYTEHUs] HYKJICOTUIHBIX IOCIe]0BaTeIbHOCTeH. JInHaMMKa pa3BUTHS TEXHOJIOT Uit
BBICOKOIIPOU3BOIUTEILHOTO CEKBEHUPOBAHUSI CBHUCTENILCTBYET O TOM, YTO B TEUYCHHE ONMKAMIINX JeT
OyIyT IOCTYIHBI TEXHOJOTHHM, YBEIMUYHMBAIONIME [UIMHY MPOYTCHHS OO HECKOJIBKUX JECATKOB THICSY
HyKJ'leOTM}lOB‘ Kak nam HpeﬂCTaBﬂﬂeTCﬂ, HUMEHHO C DTOro0 MOMEHTA Ha4yHETCs HOBblﬁ JTam B pa3Bl/lTI/ll/l
METareHOMHBIX MCCIIEIOBAHHI OKpY>Karomleil cpespl.

OpHaKO ¥ TIPU TEKYHIEM COCTOSIHUM TEXHOJOTHH BBICOKONPOHM3BOJUTEIBHOTO CEKBEHHPOBAHHS
CYILIECTBYIOT 00JIACTH HCCIICIOBAHUI yXKe CeroiHs BIOJHE ONpPAaB/bIBAIOIINE BCE CIEe BBICOKUE 3aTPaThl Ha
METAaréHOMHBIC HUCCJICOBAHUS. Kak HaM HpeﬂCTaBﬂﬂeTCﬂ, TaKUMH HaﬂpaBﬂeHl/IﬂMI/I SIBIISICTCS
MOMYJISIIMOHHAS. U SBOJIONMOHHAS T€HETHKAa, a MMEHHO, aHAJIU3 NPUYMH U MEXaHW3MOB N3MEHUYHBOCTH.
OxHuM 13 HanbosIee HHTEPECHBIX U IyOOKO MPOpaboTaHHBIX 0OBEKTOB HOMYJISIHOHHBIX M BOJIOLHOHHBIX
HCCIIe/IoBaHMi sBisieTcss 6000BO-pH30OHaIbHbIA a30ThHKCHpyIomHili cum6uo3. Kak Ham npencrasisercs,
HOBBIC TEXHOJIOTHH CEKBCHHUPOBAHHS BIOXHYJIU COBEPIICHHO HOBYIO )KM3HB B 3Ty 00JIacTh UCCIeI0BaHuil. B
HACTOSIIIEM COOOIIEHHH OyayT MpPEeNCTaBICHBI MEPBbIE PE3yJbTAThl HCCIEIOBAHUS HM3MEHYUBOCTH
CUMOHOTHYECKHX T'CHOB PHM300MIl, OTBETCTBEHHBIX 3a CHHTe3 NOU-(akTopa — KIIKOYEBOrO KOMIIOHCHTA
MOJIEKYJISIPHOTO JTHAora pacTeHHs W OaKkTepuH B XOJE Pa3BUTUS a30T(HUKCUPYIOMETo cMMOMO3a. Yike
MepBble  Pe3yNbTaThl ~ aHanmuW3a  OMOMMOTEK  CHMOMOTMYECKMX  TE€HOB  C  HCIHOJIb30BAHHEM
BblCOKOﬂpOMSBOZU/ITeHbHOFO CeKBeHMpOBaHI/Iﬂ TI03BOJIMIIH HE TOJIBKO ):leTeKTl/lpOBaTb peanbl-ly}o
N3MCHYMBOCTh B CHMOHMOTHYECKHX TIEHaX pPHU300Mil, HO M HAISJHO HPOJEMOHCTPHPOBATH HEKOTOpHIE
(heHOMeEHBI, Kacalolyecs: MOIMYJSALIHOHHON W SBONIOIMOHHOW TCHETUKH CHMOMOTHYECKUX CHUCTEM. YiKe
CeroaHs BprHCOBbIBalOTCﬂ HHTepeCHeFlLLlPle l'lepCl'leKTl’lBl:I CHUHTE3a TeXHOJ’lOFI/Iﬁ Bl:ICOKOl'lpOM:}BOL[l/ITeHbHOFO
CCKBel-ll/lp()Ba.}-ll/lflj 3BOJ'lIOl_lMOHHOl>‘l H HOHyﬂﬂLlMOHHOﬁ CTaTUCTHKH, MOJ'leKyJ'lﬂpHOFO Moﬂeﬂl/lpOBaHlflﬂ 4
JIOKUHTa, KOTOPbIE MOTYT W COCTaBHTh OJMH U3 CYIIECTBEHHBIX, 00JIaJAIOIINX BBICOKUM 3BPUCTHYCCKHM
MOTEHIINAJIOM KOMIIOHEHTOB Oy yIlell METareHOMHUKH.

Pa6ora moaznepsxana rpantom POOH 12-04-01371-a.
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EVALUATION OF THE BIO DIVERSITY OFF 2 INTERSPECIES HYBRIDS OF
WILD (OVIS AMMON) AND DOMESTIC (OVIS ARIES) SHEEP USING STR
MARKERS

Gladyr E.A. 1, Bagirov V.A. 1, Brem G. 1,2, Zinovieva N.A.1

1 L.K. Ernst Institute of Animal husbandry, Dubrovitzy, Russia

2 Institute of animal breeding and genetics, VMU, Vienna, Austria

Maintenance of agricultural animal biodiversity has a great importance for development of sustainable
food production systems. The large contribution to genetic diversity of agricultural animal species is made
by the local livestock breeds and aboriginal animal populations. The other possible way to improve the
genetic diversity of animal species used for food production is the introduction of wild species into the
breeding programs of farm animals.

The aim of the present study was to evaluate the allele pool of F2 interspecies hybrids between wild
sheep (Ovis Ammon) and domestic sheep (Ovis Aries) using short tandem repeats (STR) as genetic markers.

In total 58 animals including group of 29 F2 hybrids (2 Ovis ammon x ¥ Romanov sheep) and group of
29 pure-bred Romanov sheep were analyzed using 11 high-polymorphic STRs as described earlier (1-3). The
data analysis was performed by standard methods (4) using GenAlEX (v. 6.5) software (5).

The high level of genetic diversity was shown in both groups: the average number of alleles per loci was
7.18 and 6.91, the average number of the effective alleles per loci was 4.02 and 3.80 in hybrid animals and
pure-bred Romanov sheep, respectively. In nine of eleven loci 39 private alleles were identified whereas 18
alleles were found in Romanov sheep and 21 alleles were detected in hybrids.

Analysis of the differentiation degree showed, that 77.1% of common genetic diversity was coursed by
within individuals' differences, 18.1% was due to between individuals' differences and only 4.8% of diversity
was caused by differences between groups. The number of polymorphic loci was 100% in both of groups
analyzed. The assignment analysis allowed correctly refer to their own group 93.1% hybrid animals and
100% pure-bred Romanov sheep. The value of genetic distance calculated by Nei (6) showed clear genetic
differentiation of two analyzed groups (0.220).

Researches were performed under financial support of Russian scientific foundation, project No, 14-36-
00039.

3uHoBbeBa, H.A., [maneips E.A. octikenus Hayku u texaukn AITK. 2011, Ne 9, c. 19-20; 2. I'magsips
E.A., BunoBeeBa H.A., Bpem I'. Jloknansl Poccuiickoii akaeMun cebCKOX03sIMCTBEeHHBIX HayK. 2004, Ne 2,
C. 26; 3. I'mamsips E.A., 3unoBbeBa H.A., BypsuioBa C.C., CennonoBa M.U., Mouceiikuna JL.I'., Dpuer
JLK., Bpem T'. octmwxkenuss Hayku u rtexuuku AITK. 2012. Ne 11. C. 34-37; 4. Beiip b. Ananus
TeHeTHYeCKHuX JaHubix // M.: Mup, 1995, 319; 5. Peakall, R., Smouse P.E. Bioinformatics, 2012, 28 (19),
2537-2539. doi:10.1093/bioinformatics/bts460; 5. Nei M. Genetics, 1978, 89: 583-590.
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3KCITIPECCUS TEHOB LIG3 Y XPA Y PABOTHUKOB YPAHOBOM
MPOMBIIIJIEHHOCTHU B KAYECTBE OLIEHKH HAT'PY3KH XPOHUYECKOI'O
OBJIYYEHUA

A6unbmaxkuHosa Anusa TemupranamesHa, abarun Makcat Kusatosuu, baxtuH Meiipar
Myxamepakapumosuy, Kasbimbet Monat Kasbimb6eToBuu, AKMnbkaHoBa AliHyp PaxmeTynoBHa.
LieHmp Hayk o y#cu3Hu, Hazapbaes YHusepcumem, Acmana, KazaxcmaH

UHcmumym paduobuonozuveckux uccnedosaHuli, MeduyuHcKuii YHusepcumem Acmatsl,
AcmaHa, KazaxcmaH

Tpunumast BO BHUMaHHe TOT (akT, 4to KasaxcTraH sBISETCS OAHAM M3 MHDPOBBIX JIHIEPOB IO J00bIYE
ypaHa, a TaKKe YYHTbIBas MaciuTaObl yiiepba, MPUIMHEHHOrO B pe3yiabTate paboThl CeMHMaIaTHHCKOrO
UCIIBITATEIBHOTO SAEPHOTO IIOJIMIOHA,  OOIMil cpenoBoif (OH HEKOTOPHIX PErMOHOB OKA3ayCs IION
BJIUSAHUEM JOIIOJHHUTECIBHOIO BO3£lePlCTBHﬂ XPOHHYECKOrO Oﬁﬂy‘{eHl/[ﬂ MaJIbIMHM J03aMH pajHanuu. Heﬂbl()
HAIIIEr0 UCCIEOBAHMS SBSUIOCH ONpPE/IE/ICHUE BIMSHHIS HOHH3UPYIOMIEr0 H3IydeHHUs Ha SKCIPECCUIO TEHOB
y pabOTHHUKOB ypaHOBOH MPOMBIIUICHHOCTH ropoga CTEeMHOrOpCK, MOJBEPraloluXCcs XPOHHYECKOMY
o6nyuennio. ITo IuTEpaTypHBIM JaHHBIM H3BECTHO, UTO dKcnpeccus renoB LIG3 n XPA, yuactByrommux B
perymsitnu perapaiu JIHK, MoXeT BBICTyIaTh B Ka4eCTBE YyBCTBHTEIBHBIX OHOJIOTHYECKHX MapKepoB
JI03UMETPUH HOHU3UPYIOIINX H3ITydeHUH.

B uccnenoBanue Oblid HPUIIAIICHb! PaOOTHHKHM YPAHOBOW mpomsbiuuieHHOCTH rpymmsl A (N=20),
IO/IBEPraoIecs U3iydeHuto He Gosnee S50M3B B rog, u rpynmst b (N=19), nozgsepraroruecs U3Iy4eHHIO He
6onee 20 M3B B rox. Bce yuactHuku manu uHdopMHpoBaHHOE coriacue Ha ydactue. [Ipoussenen 3abop
BCHO3HOM KpoBH B crermaibHble npooupku TempusBlood RNA. PHK 6buia BeiiesieHa U3 HElIbHON KPOBUH
konBeprupoBana B kJJHKno  mporokomy  StabilizedBlood-to-CT™  NucleicAcidPreparationKit
(Lifetechnologies). Ompenenenne skcrpecCun 06pa3IoB MPOBOAWIM C HCMOJdb30BaHHeMMeroxa I[P B
peansHoM Bpemenn Ha amiumndukarope 7900HT (AppliedBiosystems) ¢ mabopom TagMan 30HmoB. B
Ka4eCTBE YHIOICHHOr0 KOHTPOJIs ObUI MCIIONBb30BaH reH B-actin.

Jlannble skcnpeccuu reHoB LIG3 u XPA ObuiH npoaHaIu3UpOBaHbl M B CPABHEHBI MEXKIY IPYNIAMUA U
b B mporpammuom obecrieucann SDSRQmManager.  AHanu3 3KCIPECCHH AaHHBIX TCHOB MOKa3all 3HAYHMYIO
pasHUIly B DKCIPECCHU T'eHOB Mexay AByms rpynnamu. Iloseimenue skcnpeccuu reno LIG3 u XPA
Ha0JII0/1aJI0Ch B IPYIINE ¢ MOBBIIEHHON 1030i1 00myuenns. Dxenpeccus rera LIG3 B rpynne A 6bi1a B 5.96
pa3 Oonbiie yem B rpynme b. Dxcnpeccust rena XPAB rpynme A Obuta B 7.65 pa3 6onbiie yem B rpymme b.
Haﬁfllo]laeMble HU3MCHCHUA l'[pO(i)l/U'[ﬂ OKCIIPECCUHU TaKUX TIE€HOB MOXHO MCIIOJIB30BaTh B KayeCTBE
GMOMapKepa JO3UMETPUA B ypaHOBOl‘/‘I TMPOMBIIIUIEHHOCTHA pini bt OLICHKH Harpysku O6J'[y'-leHl/Iﬂ
[POMBIIUICHHBIX PA0OTHHKOB.
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IMOJIHOTEHOMHOE CEKBEHUPOBAHUWE MYCOBACTERIUM TUBERCULOSIS
B KA3AXCTAHE: [IEPBBIE PE3YJIbTATbl CEKBEHUPOBAHHUA ABYX
K/IMHUYECKHUX U30JIATOB

Y.Kauposl, A.MonKeHosl, V.KomaMKynoal, C.PaXMMOBal, A.Acuanynbll, M.)Kaﬁarvml,
)K.A6m|osa1, A.Axme'rosal, .D,.Epe»(enoal, A.A6w1bma)|(uuoaal, B.Bucmunp,az, l'l."IVIHrVICOBaz,
)K.)Kymap,nnoal, A.AKunbKaHoBa®

Iﬁenapmamenm 2eHoMHOli u nepcoHanu3uposaHHoli meduyuHel, LieHmp Hayk o #u3Hu
Hasap6aee YHusepcumem, AcmaHa, KazaxcmaH

zHaquonaanblﬁ yeHmp npobnem mybepkynesa Pecnybauku Kazaxcmas, Anmamel, Kasaxcmax

IpoekT HampaBiIeH Ha CO3JaHNE MPEANOCHUIOK IS TIEPCOHATU3UPOBAHHOTO MOIX0/a K JUATHOCTHKE M
JIEYEHUI0 TyOepKyse3a, BBIABICHHS M CPABHEHHs BCEil TOJTHOTEHOMHOW IIOCIENOBATENFHOCTH IITAMMOB
M.tuberculosis, Bbizenennsix B Kasaxcrase. AHauM3 MOJNHBIX HYKICOTHIHBIX I10CIEJOBATEIBHOCTEH
I€HOMa, IOJYYCHHBIX C HCIIOJIb30BAHMEM TEXHOJIOTMM CEKBEHUPOBAHUS HOBOIO IOKOJEHHS, Oyzer
ompenenith (HaKTOpbl, KOTOPbIE CIIOCOOCTBYIOT —(POPMUPOBAHHIO BBICOKOBHPYJICHTHBIX IITAMMOB
M.tuberculosis, 0coGeHHOCTH PBOJIOLNN MECTHBIX LUPKYJIHPYIOIIUX MITAMMOB U '€HETHYECKHE MapKepbl,
00ycIaBIMBaroNIue JEKapCTBEHHYIO YCTOHYNBOCTS.

Cozmana xommekumst JJHK  M.tuberculosisor GombHBIX TyOepKyme3oM ¢ pasinyHbIM TpodHIeM
JIEKapCTBEHHOH yCTOMYMBOCTH. 3a00p MOKpOTHI, MOCEB MaTepHaga M OINpeJeNeHHe JTeKapCTBEHHOH
YyBCTBHUTEJILHOCTH NPOBOAWIN B pedepenc-taboparopun HamuoHansHOro 1eHTpa mpodieM TyOepkysiesa
Pecrry6iuku Kazaxcran. bubnuorexn JTHK 171 HOIHOr€HOMHOTO CeKBEHUPOBAHUSI ObLIN MOATOTOBIICHBI H3
JIHK  knuHHYeCKHMX W3074TOB  COTJAaCHO HMHCTPyKIuM GupMbl mpousBoguTens. IlomHoreHomuoe
cexBeHHpoBaHue wrammoB  M.tuberculosis  mposoamnm  Ha matdopme Roche 454 GSFLX+c
UCHOJIb30BaHHEM TEXHOJIOTMM CEKBEHHPOBAHUsS HOBOTO IokojieHus B LleHtpe Hayk o xusHu HaszapOacs
VuuBepcutera, AcTaHa. Pumpl CeKBEHHPOBaHHA [BYX HM30JIATOB ObIIM COOpaHBI B KOHTHIHUC
ucrnonp3oBannem tnporpammbel GS  De Novo Assembler. CpaBuuTenbHbIi  aHaNW3 IOJNYYEHHBIX
HOCJIeI0BaTeIbHOCTEl IPOBOIIN ¢ ped)epeHCHOH mocenoBaTelbHOCThI0 ramma M.tuberculosis H37Rv
¢ ucnonb3oBanueM nporpammel GS Reference Mapper.

TonHorenoMHoe cekBeHnpoBanue M.tuberculosis npoBoawnu st IBYX KIMHMYECKHX H30IATOB
M.tuberculosis MTB-476 u MTB-489. [inst wrammoB MTB-476 1 MTB-489 Gbumt nonyuensr 96 M6
ILH. CO cpenHeil jumHO#H cunthiBanus 520 m.H. n nokpeitmeM 21.8X, a taxke 104,2 M6 mH. co
cpenHeil MHON cunThiBanmst 589 1w.H., mokpeitne 23.7X coorBercTBeHHO. ['eHom MTB-476 cocrout
n3 257xonturos, 4204 Genok koxupyrommx nociegosarensHocreid, 46 TPHK u 3 pPHK, MTB-489
nmeer 187 koururos, 4183 6enok kogupyromumx mociaenosarensHocreif, 45 TPHK wn 3 pPHK.
Pesynbratel cOopku reHOMOB ObUTM BHeceHsl W omybmukoBansl B NCBI GenBank wu moctymHbl st
npocmorpa mox Homepamu AZBA00000000 u AZAZ00000000. [danbHeiimras pabota BemeTcs 110
JICTAIbHOMY aHAJIN3y pE3yJbTaTOB CEKBEHHPOBAHUS T'€HOMOB, II0 TI'CHOTHIHMPOBAHHIO KIMHHYECKUX
msossitoB M.tuberculosis, nupxynupyromux Ha Teppuropun Kasaxcrana.

Section 1: Genomics and metagenomics
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MMOJIHBIE TPAHCKPUIITOMbI KASAXCTAHCKHUX ITAIMEHTOB C PAKOM
MUILEBOJA: TPEABAPUTE/IbHbIA BUOMH®OPMATHUYECKUN AHAIU3
JAHHBIX

Kaumpos Y.E.}, Paxumosa C.E.}, SeungbokLee?, MonkeHos A.B.%, Jong-1IKim?, Jeong-sunSeo?,
XKymapgunos .L.'nAKunbkaHoBa A.P.

Iﬂenapmameum 2eHomHoli u nepcoHanuzuposarHoli meduyuHel, Llenmp Hayk o }u3Hu,
Hasapbaee YHusepcumem, AcmaHa, KazaxcmaH.

ZMHcmumym FeHomHol MeduyuHsl ILCHUN, Ceynbckuli HayuoHaneHbIii YHUsepcumem, Kopes.

Pak numeBo/a sBiisieTcst oHoH u3 10 Hanbosee pacpoCTPaHEHHBIX H CMEPTENIBHBIX 3I0Ka4eCTBEHHBIX
omyxoseii B MHpe MMEeT 3aMeTHoe reorpaduueckoe M3MEHEHHE IoKasarelneil 3a00leBaeMOCTH MeEXIy
CTpaHAMH U BHYTpU cTpaH. IITOCKOKIETOUHBIH paK MHUINEBOJA SABISETCS MPE0OTafaloOIMM THIOM pPaka
IHIIEBOAA BO BCEM MHUPE, COCTABIAIOMMI mouTh 95% ciydaes. I1nockokneTounslil pak MuIeBogadombIie
pacnpocTpaHeH B Pa3BMBAIOIIMXCS CTPAHAX, TOIJA KAaK aJCHOKapIMHOMA IHILIEBOJA yalle Habonaercs B
Pa3sBUTHIX CTpaHaX B accONMaluM ¢ numeBonoM bapperra. TpaJulnMOHHO Ka3aXd MPEANIOYMTAIOT MHTh
TOpSYMil OTBAPHOW dYaif, eIAT B TONOKEHHM JeKa M T.A., BBI3BIBAIONINX TPABMATUUECKHE IOPAKECHUS
nuieBosa u d3odarut. HecMOTpsi Ha BLICOKYIO PACIPOCTPAHEHHOCTD, IIOCKOKJICTOUHbII PaK MUIIEBOJA He
JIOCTATOYHO UHTEHCHBHO H3Y4CH, B OTIMYHE OT aJCHOKapPLIUHOMBI IUIIEeBOIa. MOJICKyIIpHbIC MEXaHU3MBI,
CIOCOOCTBYIOIME MHUIMALMY U MIPOrPECCHPOBAHMIO TIIOCKOKICTOYHOTO paKa IHIIEBOJA BCE €IIe IIOXO
HU3Y4YCHBI. OﬂHaKO OTCYTCTBUEC HaJINYUS YyBCTBUTCIIBHBIX 1 Cl'[eLll/lq)l/l‘leIX 6HOMapKepoB JUIA JUAarHOCTHUKH
IUTOCKOKJIETOYHOIO Paka IHIIEBOJA MOJYEPKUBACT HEOOXOMMMOCTh JONONHHUTENBHBIX HCCIEI0BAHU 110
U3y4YEHHUIO TIPOLIECCOB OITyX0se 00pa30BaHUs.

Marepuanst u Meroabl. J{ns nmoxroroBkn PHK Obiim coOpanbl copok aBa oOpasma Tkanei (21
HOpPMabHBIX U 21 PaKoBBIX) OT MALMEHTOB Ka3aXCKOH MOMyIANMU ¢ pakoM muieBoja. Toranenyro PHK
BBIICISUIM € HoMolpio Habopa Takara RNA Isolation u npoBoaminu ounctky Habopom QiagenRNA
Purification. KauecTBeHHYr0 ¥ KONHYECTBEHHYIO OIEHKY wm3BinedenHoir PHK mpoBoammum ¢
ucnons3oBanneMRNA 6000 NanoLabChip na anammsarope 2100 Bioanalyzer (Agilent). CexsenupoBanue
HOJIHBIX TPAHCKPUIITOMOB IpoBOAIX Ha 10 oOpasnax TkaHel (5 HOpMaIbHBIX U 5 PakOBBIX 00PA3LOB) y
Ka3aXCTAaHCKUX TAIMEHTOB C PAaKOM IHMIIEBOJAA C TPHMEHEHHEM IUIAaT(OPMBI CEKBEHHPOBAHHS HOBOTO
nokonenust  [llumina  HiSeq2000. Bcee crenepupoBanHbie  *.bcl  daiinel  KOHBEPTHPOBAIHMCH U
JIeMYJIBTHIUIEKCHPOBAINCH ¢ momolpio bel2fastq. PHK puapsl Obuin BepaBHEHB! ¢ Iomolnpio Tophat2.
Ompenenenne ypoBHS SKCIPECCHM TE€HOB MPOBOAMIM ¢ wucmomb3oBanmeM HTSeq, a  anamms
b depeHnmanbHOM SKenpeccun reHoB ¢ nomonipio DESeq. TTonck cHrHanbHBIX MyTell U OHOMOTHIECKUX
(byHKumit mpoBoMIN Ha ocHOBe 6a3 ganHbIXx MSigDB n KEGG Pathway.

PesynbTaThl. 3aBeplICHO BBHIPABHMBAHHE MOCIIEIOBATEILHOCTEH, ONpE/ieieHHe PKCIPECCHH T'eHOB U
ananu3 andQepeHInanbHO IKCIPECCHPOBAHHBIX T'€HOB B AECSATH 00pa3lax TKAaHeH y IMATH Ka3aXCKHUX
HauueHToB. Mbl 06Hapy)uiu 287 HHU3KO-DKCIIPECCHPOBAHHBIX M 192 BBICOKO-IKCIPECCHPOBAHHBIX I'€HOB
NpU CPAaBHEHMM PAKOBOH M HOpManbHOI TkaHeil. Ha ocHose amammsa 6a3 nanueixMSigDB u KEGG
Pathway wunentuduimpoBamn 10 u 4; 10 m 10 mHepeKpHIBAIOMMXCS TEHHBIX CETeH CpPead HU3KO-
9KCIPECCHPOBAHHBIX M BHICOKO-DKCIIPECCUPOBAHHBIX T€HOB, COOTBETCTBEHHO.
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BbICOKOIIPOU3BOAUTE/IBHOE CEKBEHUPOBAHHME B
3MUTEHETUYECKUX UCCJIEAOBAHUAX

Bonkos Unba AnekceesBunu

000 «A2zeHmcmeo XumaKcrnepm»

Metonsl NGS npuMeHHMB! Ul BBIBICHUS IIPAKTUYECKH BCEX OIUI'CHETUYECKMX MapKepoB
(metunpoBannas JJHK; anermnupoBansle rHCTOHBI, Oeinku, B3aumopeiicTytomue ¢ JJHK; mukpoPHK) -
ChIP-Seq, MeDIP, 5C, RNA-Seq. NGS ornnuaeT HeBbICOKasi CTOMMOCTh METO/Id OTHOCHTEIbHO KOIHYECTBA
HOJTy4aeMBbIX JaHHBIX.

MoJtexyJsipHas OCHOBA SIMUTCHETHKY JOCTATOYHO CJIOXKHA IIPH TOM, YTO OHA HE 3aTPAaruBacT CTPYyKTypy
JIHK, a u3MeHsieT akTHBHOCTb OTPEJICIICHHBIX TeHOB [1].

C MOSIBICHHEM MAcCOBOTO MapaIeIbHOrO CeKBEHUPOBAHUS METO/bI SMUTCHETHYCCKUX HCCICAOBAHUI
3HAYUTEIBLHO ITOBBICHIN IPOU3BOJUTEIBHOCTh M YBEIUUYMIIH NOJIC3HBIH 00beM KOHEUHBIX JaHHBIX. MeTobI
NGS npuMeHHMSI [UIs BBISIBICHHS IPAKTHYECKH BCEX JIUICHETHYECKUX Mapkepos (MeTninposannas JJHK;
alleTHIMPOBAHbIE THCTOHBI; OeikH, B3aumozaeiictByromme ¢ JIHK; mukpoPHK).

CoBMelieHHE ~ METOAA  WMMYHONPCLMIIMTALMM ~ XPOMaTHHA ¥ BBICOKOIPOU3BOJHUTEIBHOTO
cexBennpoBanus (ChIP-Seq) nossoisier xapTupoBarh O BCEMy I'€HOMY CaiiThl CBsI3bIBaHHs OECIIKOB, a
cpaBHeHHE KOHTponbHOU OmOnmorekn JTHK u Gubamorexn mocie GHCYIbGHUTHOH KOHBEPCHH MO3BOJISET
HPOBOUTH MOJHOI€HOMHOE KapTHPOBAHHE SIUICHETHYECKHX MapKepoB (METHIHpOBaHHE reHoma). Jlms
OIIpE/ICNICHHs TATTEPHA METHINPOBAHUS IIPUMEHSIOT TAKXKE METOJ] MMMYHOIPELUIUTAIMIMETHINPOBAHHON
JHK ¢ nocnenyromum cexsenuposanueM (MeDIP-seq). Merox 5C miust u3ydeHUs IPOCTPAHCTBEHHOI
CTPYKTYpbl XpomocoM Bkiodaetr dtanm NGS ananmza u mosBomstier uckare ydactku JIHK, kortopsie
B3aUMO/JICHCTBYIOT C HECKOJIBKIMH BEIOPAaHHBIMH y4aCTKaMH reHoMa [2].

Kittouessie MomenTsl ipumeHennss NGS B snmureHeTnke:

- TEHOMHBIC HCCIIEJ0BaHMS 0€3 MPEeABAPUTENBHOTO 3HAHUS MOCICAOBATEIBHOCTEH HHTEPECYHOIIUX
yuactkos JIHK;

- HEBBICOKAsi CTOMMOCTbH OTHOCHTEJILHO KOJIMYECTBA [OJIy4aeMbIX JaHHBIX;

- JIMCKpUMHHANUS OJIM3KOPOJICTBEHHBIX mocaenoBarenpHocTei JJHK;

- uudpoBoit popMaT TaHHBIX YIPOIIAET CPABHEHHE PE3YIbTATOB;

- BO3MOXKHOCTb OOHAPYXKEHUs PEAKUX HocieoBaTebHocTel [3].

[1] «Onurenernka: kak COBpeMEHHash OHOJOTHS MEPENUCHIBACT HAIIM IPEACTABICHUS O TEHETHKE,
3a00JICBAaHUSX U HACIIEACTBEHHOCTHY, 2012,

[2] A Torrent of Data: Mapping Chromatin Organization Using 5C and High-Throughput Sequencing,
2012.

[3] Advantages of next-generation sequencing versus the microarray in epigenetic research, 2009.
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HUMMYHOTEHETUKA: HOBBIE BO3MOXHOCTH B PEHIEHWUHU 3AZIAY
MPOTHO3HWPOPBAHUA I/IHllI/IBI/I}IYAJIbHOl'/'I BOCITPUUMYHNBOCTH
YEJIOBEKA K HETATUBHBIM ®AKTOPAM OKPY)KAIO[[IEFI CPEABI
Koduagu U.A., Anekcees /.M.

@rby «rHL Uncmumym ummyHonozuu» ®MBA Poccuu

I/IH):ll/lBl/l]lyaJ'lebIe q)eHOTl/ll'Il/l‘{eCKl/le pasjn4usi OpraHu3MOB OJHOIO BHJA CBsA3aHBI C CYLIECCTBOBAHUEM
aJUICJIBHOTO l'lOJ'Il/IMOquMSMa reHoB. Paznunynbie BapuaHTBl OHOI'0 I'€Ha MOryT KOJUPOBATh MOJIEKYJbI C
CYIIECTBEHHO  OTJIMYAIOIIMMHCS  OHOXMMHYEGCKUMH  XapaKTePHCTHKAMH, 49TO  OTpakaeTcs  Ha
q)yHKLlHOHaJ'll:Hl:IX OCOGeHHOCTﬂX KOHKPETHOI0 OpraHu3Ma, B TOM YHCJI€ Ha €ro BOCIHPUUMYMBOCTH K
HeraTMBHBIM (hakTopaM okpysKaroeii cpe/isl. KioueBoit cucTeMoii, KOHTPOIUpYIOIIeii MEXaHH3MBbI 3aIHThI
U BOCCTAaHOBJICHHS OpPraHM3Ma B OTBET Ha BHEIIHEE BO3JCHCTBUE, ABIICTCS MMMyHHas cucTeMa. Takum
00pa3oM, TeHbl MMMYHHOH CHCTEMBI ONpEJETAIOT YCTOWYMBOCTH M BOCHPHHUMYHBOCTH 4YEJIOBEKA K
HEraTUBHBIM (haKTOpPaM OKPYIKAOILEH CPEMIbl, a TAKXKE PUCK Pa3BUTHS OTAAICHHBIX MOCIEICTBUN ACHCTBHS
3TuX (akTopoB. B cBA3M ¢ 3THM, OJHMM U3 HamOoyee NEPCICKTHBHBIX HAIPABICHHUI COBPEMECHHOM
UMMYHOJIOTHH U MEAUKO-OHOTOTHYECKOI HAYKH B IIEJIOM, SIBIAETCS HMMYHOTCHETHKA.

B HaCTOoAIEC BpEMs TUarHOCTHKa (byHKLll/IOHaHbeIX U KJIMHUYECKUX IIPU3HAKOB BEJCTCH, KaK IIpaBUIo,
CPE/ICTBAMH TIPSIMOTO M3MEPEHMsl aKTHBHOCTU (KOHLEHTPAlMM) Mapkepa IaToJOrMYecKOro MpoLuecca
(MapKepsl anonTo3a, BOCIAICHHUs, METa0OIHUThl OPTaHMYECKUX M HEOPIraHWYECKHMX BEIIECTB) MM OLEHKU
TEKYIIEro (pU3MOIOrUYECKOr0 COCTOSHUS 4YeIoBeKa. DTH METOJbl 4acTO HE JAlOT OOBACHEHHs NpPHYHH
pa3BUTHA MaTOJIOTUIl ¥ HE OCTABISIOT BO3MOXKHOCTH JUIL CBOEBPEMEHHOI'O Ha3HA4YCHUs TEpalluu WIN €€
koppeknun. KoMIulekcHas OIEHKA HMMYHOTCHETHYECKHX, (DU3HONOTUYECKNX M OHOXMMUYECKHX
apaMeTPOB OPraHM3Ma IO3BOJSET PEIIMTh ITH BOMPOCHL, a TAKXKe OTKPHIBACT HOBBIE BO3MOXHOCTH B
obnacTi NpOQGUIAKTHKH U TIPOrHO3HPOBAHUS PUCKA PA3BUTHS TIATOJIOI M.

B j1aHHOM KOHTEKCTe Hamboee AaKTyaubHOH MpEICTABIACTCS XapaKTePHCTHKA HWHIMBUYaJIbHON
peakuuu 4enoBeka Ha  (AaKTOPhl, OKa3bIBAIOIIME KOMIUIEKCHOE JICHCTBHE HAa 3allUTHBIA M
BOCCTaHOBUTEIbHBIN IIOTEHIHAJl opraHusma, u 06yCﬂaBﬂHBal0LLll/Ie OTCPOYCHHBIC KIMHUYECKUE 3(b(1)eKTbI,
HPOrHO3UPOBAHME KOTOPBIX IIOMOXET IPEAOTBPATUTh HMX pasBuTHe. K namHomy Ty Bo3jeiicTBuii
OTHOCHTCS], B YACTHOCTH, TAKOH Ba)KHBIH C METUIIMHCKON TOUKH 3peHHs (HaKTOp, KaK paHaris.

VYCTaHOBIEHO, YTO peaknus OpraHM3Ma 4YeloBeKa Ha DPaJHallMOHHOE BO3JEHCTBHE BaphHpyeT B
IIMPOKOM JIMalNa30He MPOSBICHUH 1 HOCHT MHIMBHAYaTIbHBIA XapakTep. B mepByio ouepesnb 3TO CBA3aHO €
HOIMMOP(U3MOM T€HOB, KOHTPOIHPYIONINX IIPOIECCH BOCCTAHOBJICHHA OPTraHW3Ma IIOCIe OONydeHus, a
TaKxKe ¢ MHAUBUIYaTbHBIMA UMMYHO(H3MONOTHYECKUMH (aKTOPAMH, PETyIHPYIOIMMHA UMMYHHBIH OTBET.
VIMMyHHAs —cucTeMa, OTBETCTBEHHas 3a IIOJZIPXKAHME TI'EHETHYECKOTrO TOMEOCTa3a OpraHu3Ma,
HPOTHBOMH(EKIIMOHHYIO H IPOTUBOOITYXOJIEBYIO 3ALLUTY, ABJISETCS Hanbosee UyBCTBUTEILHOI K JeiicTBIIO
pannanyoHHOro (akTopa. DTO BO MHOTOM OIpeEZeNseT pa3BUTHE PAaHHHX M OTHAICHHBIX 3((deKToB
obnyuenns. Takum 00pa3oM, M3yuyeHHE HaciedyeMbIX M (DYHKIMOHATIBHBIX OCOOCHHOCTEl MMMYyHHTETa,
aCCOLMMPOBAHHBIX C WHJMBHIYaJbHOH peakiuell opraHu3Ma 4ejloBeKa Ha paJualliOHHOE BO3JCHCTBHE,
SIBJISICTCS aKTYaJIbHOM 3a/1a4uei, TpeOyroIeil permenus.

Corpyauukamu  ®I'BY  «[HI[ MHactutyr ummyHomorunm» ®OMBA  Poccun, coBMmecTHO €O
CrenUaniucTaMi Y paibCKOro Hay4yHO-IIPaKTHYECKOro LEeHTpa pajuanuoHHoi meauuuuel ®MBA Poccuu
OBIIO NPOBEIEHO I'€HEeTHYECKOoe OO0CIeIOBaHHE XPOHMYECKH OOIYydYCHHBIX JIHI] M BIIEPBBIE YCTaHOBICHA
cBs3b psna reHoB cuctemsl pernapanuu JJHK m mMmyHHOro orBera (rensl cuctembl HLA) ¢ coctostHneM
310pOBbs 06Cﬂe):lOBaHHle JIMIl B OTHAJICHHOM II€pHUOIE. B HaCTOsALLECEe BpeMs 06J'[aCTb NPpUMEHCHUA
pa3pabOTaHHBIX METOJOB pACIIMPEHa 32 CYET MMMYHOTCHETHUYECKOH M MMMYyHO(pH3HOIOrHYECKOi
XapaKTePUCTHKH KPaTKOCPOYHBIX 3((PEKTOB 0OOIydeHHs AMana30Ha TepaleBTHYECKUX 103, BKIIOUAONIEH
(YHKIMOHANIBHYIO OLEHKY HMMMYHHOTO OTBETa B YaCTH DACIIO3HABAHMS AHTUICHA M  PEAM3AIUH
3(1)®eKTOpHOFO 3BCHA UMMYHHUTETA y IMMALUCHTOB, IIPOXOAALIUX KypC paluoTepanuu.

CeKkyua 1: feHOMUKa U mema2eHOMUKQa
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B xoze uccenoBanust co3aano dosee 50 OPUrHHAIBHBIX TECT-CHCTEM UL AMATHOCTUKU TEHETHICCKHX
MapKepoB M OICHKH IMTOKMHOBOTO MPOQHIIs, pa3paboTaHO MpOrpaMMHOE oObecredeHne, MO3BOJISIOLIee
l'IpOBO}II/ITL Ka‘{CCTBCHHB]ﬁ u KOﬂH‘{CCTBCHHLIﬁ AHaJIU3 HMCCJIICA0OBAHHBIX l'[apaMeTpOB, npOBelIeHO
obcnenosanue Gonee 1000 uenosek. IIpopomxenue ucciaenosanuit B pamkax HUP u HMOKP mo3Bomur
CO3/1aTh OTCYECTBEHHYIO AlapaTHO-IUArHOCTUYECKYIO 0a3y [UIsl IPOBEICHHUS TCHETHICCKUX MCCIICIOBaHMI
B 00MacTd MeIHIMHBI, a TaKKe pa3paboTarh TEXHOJOIHIO MPOTHOZHOTO HMMYHOJOTHYECKOTO
HpoQHIMPOBAaHUs HA OCHOBE WHIMBHIYaJIBHOIO T'EHETHYECKOro 00CieoBaHus. II0JIydeHHbIC NAHHBIC H
pa3paboTaHHbIe METO/BI MOTYT OBITh UCIIOJIb30BAHbI B IIENISIX MPOBEIeHUs IpodoTéopa rpu GOopMUPOBAHHK
KOHTHHTCHTOB, Pa0OTAMOIIMX B YCIOBUSX IIOBBIIICHHOIO PHCKA PAJAMALMOHHOTO BO3ACHCTBHSA W MpU
TEHETHUYECCKOM KOHCyJ’[BTHpOBaHI/H/I JINII, SaﬂeﬁCTBOBaHHLIX B aTOMHOﬁ ]TpOMLIUJJ'leHHOCTI/I, a TaKXe B
HPOMMIBHBIX MEAMLMHCKUX YYPEHKICHUSAX IS OLCHKH PHCKA PasBHTUs OCIOKHEHUH TEpareBTHYECKOro
PaanaIOHHOTO BO3ACHCTBHSI.

Section 1: Genomics and metagenomics
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MOJIEKYJIAPHO-TEHETUYECKAS XAPAKTEPUCTUKA LITAMMA
XJIAMU/IM IT11-87 110 ACCAMBJIEE TEHOB, KOJAUPYIOIIUX BEJIKHU
X0JIOA0BOI'0O 1 TEIVIOBOT'O IOKA

Kapumos M.3. 1, bakupos U.X. 1 BaduH P.P. 1, Pasunos P.X. 1, TionbkuH C.B. 2,
Ka6bunos M.P. 3, 3aiiHynnuH /1.W. 4, Axmetos T.M. 1

1Ka3aHcKasa 2ocydapcmeeHHas akademus éemepuHapHoli medQuyuHbI

umeHu H.3. baymaHa», KazaHe, Poccusa
2Tamapckaa mexcpe2uoHasnbHas eemepuHapHas nabopamopus, Kasaue, Poccusa
3LIMK «Fenomuka» CO PAH, Hosocubupck, Poccus

4UHcmumym pyHdameHmanbHoli meduyuHsl u buonozuu, KazaHckuli (Mpusoaxickuli)
gedepansHbiii yHueepcumem, KazaHs, Poccus

TeHOMBI XJIaMUINH SBISAIOTCS MEPCHEKTHBHBIM OOBEKTOM HCCIEIOBAHHS, a TeHETUYECKHH KpUTepHid
AeHTU(HUKAIME  CIY)KUT ORHONH M3 KOHCTPYKTHBHBIX 3BCHBEB IMOCTPOCHHS MX TAKCOHOMHYECKON
KJIacCH(pUKAIUH.

TeXHOJIOTHSI  BBICOKONPOW3BOAMTENBHOTO  CEKBEHMpOBaHWs  ciexyromiero  mokonenus (NGS),
npuobpeTaroas CTaTyC PYTHHHBIX T'CHOAMATHOCTHYCCKMX HCCICAOBAHH, SBISCTCS HEOOXOZHMBIM
HHCprMCHTOM TIOJJHOTCHOMHOT'O  aHajiu3a, CﬂOCOGCTEyIOLLH/IM B T.4. paCKpLITI/"O MOJ'ICKyJTﬂpHBIX
MEXaHH3MOB [1ATOr€HE3a H3y4aeMoro HH(EKIHMOHHOTO areHTa.

Ilenbio HacTOsIIIEH PAabOTHI ABMISIACH MOJICKY IIPHO-TEHETHYCCKAsT XapaKTEPHCTHKA IITAMMa XJTaMHINi
TII1-87, BBLIETEGHHOTO OT abOPTHPOBABINEH CaMKH Mecua, MO accambliee TeHOB, KOAUPYIOIINX OCIKH
XOJIOZOBOrO M TEILIOBOrO LIOKA, OJIM3IEKALMX K ProS, Ha OCHOBE aHAJIN3a MOJIyYEHHBIX MACCHBOB JIaHHBIX
BBICOKOIIPOU3BOAUTEIIBHOTO CCKBEHUPOBAHHMSL.

CexBeHupoBanue (parMeHTHOH OMOIMOTEeKM, BBINMOJIHEHHOH ¢ momomibio Habopa NEBNext DNA
Library (NEB, CIIIA), npoBoawiocs Ha renomuom cexBenarope MiSeq (lllumina, CIIIA) no mporokony
NpOM3BOAUTENS ¢ Hcmonb3oBanneM Habopa MiSeq Reagent Kit, 600 Cycles (lllumina, CIIA) B IIIK
«I'enomuka» CO PAH (HoBocubupck).

B pe3yﬂl:TaTe aHaji3a HOHy‘—IeHHbIX MAaCCHMBOB JaHHBIX BLICOKOHPOI/ISBOILHTCHBHOFO CCKBCHHPOBaHl/Iﬂ
YCTaHOBJICHO, YTO, HECMOTPsI Ha obmiereHoMHoe cxoncTBo mramma Chlamydia sp. TII1-87 k pedepercHomy
renomy mramma Chlamydia psittaci GR9 (GenBank A/N: CP003791), o accamOiiee reHOB, KOJAUPYIOIIUX
Genku xomomosoro (vacB and RNase Il 3/-5/ exoribonucleases family protein) u Temmosoro (dnaK, grpE,
hrcA) woka, Gnusnexarux k proS (prolyl-tRNA synthetase), on nposisisier HanGosee OIH3KOPOICTBEHHOE
cxozctBo k mrammy Chlamydia abortus S26/3 (GenBank A/N: CR848038).

IpoananusupoBannbie reHsl mramva Chlamydia sp. III1-87, koampyromue GenKH XOJ0ZOBOTO U
TEIUIOBOTO II0Ka, ProS, a Taxke Apyrue OIU3IIeKaIlIne K HUM IeHbI C BBIPAKCHHBIM CXOACTBOM K INTAMMY
Chlamydia abortus S26/3, komupyromme ABC transporter substrate binding family protein, LL-
diaminopimelate aminotransferase u solute symporter family protein, sBisfoTCsI KiF04OM K PacKpPBITHIO
MOJICKYJISIPHBIX ~ MEXaHM3MOB ~Pa3BUTHs MH(EKIHMOHHOrO mporecca ¢ 00OCHOBAHMEM MAaTOreHe3a
XJIaMUIMAHOM HH(EKIMH, aCCOLMHPOBAHHOW C KOJOHM3ALMEH IUIALCHTHI XO3SMHA BHYTPHKJICTOYHBIM
[apa3uToM.

CeKkyua 1: feHOMUKa U mema2eHOMUKQa
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NOVEL ASPECTS OF HUMAN TELOMERASE RNA GENE EXPRESSION

Maria Rubtsova’, Yulia Naraykina', Daria Vasilkova®, Sergey Kovalchuk?, Vadim Govorun?, Olga
Dontsova’

!Lomonosov Moscow State University, 2FSBIS SRI PCM FMBA of Russia

Telomerase is a major participant in telomere homeostasis within eukaryotic cells. It is active in a
number of cell types: stem, germ, embryonic and cancer cells. The majority of somatic cells doesn’t retain
active telomerase, and its reactivation drives cancer transformation. Expression of telomerase reverse
transcriptase is tightly regulated in cells, but the telomerase RNA component expresses constitutively. It was
postulated that TR is long non-coding RNA (IncRNA). It is transcribed by RNA-polymerase 1l as a precursor
that matures to the 451 nt catalytically active RNA. It is known that many IncRNAs contains open reading
frames (ORFs) and could be translated for their functionality.

We analyzed hTR gene sequence and found out that premature form of hTR contains an open reading
frame that was named hTERP (human Telomerase RNA Protein). The homologous ORFs were found
encoded by telomerase RNA of the other species. There amino acid sequences are homologous for 27,7%
with variations in RNA sequences. Evidences of hTR translation would be discussed.

We speculate that translation of hTR may be essential for hTR maturation, such as tertiary structure
folding or processing. Alternatively the protein itself may have some special function in telomere
maintenance or elsewhere.

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
genome
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THE SPATIAL ORGANIZATION OF EUKARYOTIC GENOME
Ekaterina S. Gushchanskaya™>?, Artem V. Artemov*®, Sergey V. Ulyanov', Maria D. Logacheva®®,
Aleksey A. Penins's, Olga V. larovaia™® Alexey A. Gavrilov1'3, Sergey V. Razin“*?

1 Institute of Gene Biology of Russian Academy of Sciences, Moscow, 119334, Russia

2Department of Molecular Biology, Faculty of Biology, Lomonosov Moscow State University,
Moscow, 119991, Russia

3 LIA 1066 French-Russian Joint Cancer Research Laboratory, Villejuif, 94800, France— Moscow,
119334, Russia

“Faculty of Bioengineering and Bioinformatics, Lomonosov Moscow State University, Moscow,
119991, Russia

®Institute for Information Transmission Problems of Russian Academy of Sciences, Moscow,
127994, Russia

¢ Laboratory of evolutionary genomics, Faculty of Bioengineering and Bioinformatics,
Lomonosov Moscow State University, Moscow, 119991, Russia

Although it is well established that eukaryotic genome possesses a complex spatial organization within
the nuclear space, the factors that govern this organization remain obscure. Here we present the data
demonstrating that clustering of CpG islands constitutes an important determinant of the 3D organization of
interphase chromosomes. We used the 4C-Seq technique to characterize the genome-wide patterns of spatial
contacts of the CpG island harboring promoter of house-keeping gene NPRL3 and several CpG islands
located on chromosome 14 in cultured chicken lymphoid and erythroid cells. We observed a clear tendency
for the interaction of CpG islands present on the same and different chromosomes. Accordingly, we observed
preferential spatial contacts between the Sp1 binding motifs and other GC-rich genomic elements, including
the DNA sequence motifs capable of forming G-quadruplexes. In contrast, an anchor placed in a gene/CpG
island-poor area formed spatial contacts with other gene/CpG island-poor areas. These results suggest that
the clustering of CpG islands that harbor promoters of house-keeping genes and origins of DNA replication
direct spatial segregation of active and inactive parts of the genome.

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma
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NEW ACTIVITIES OF POLY(ADP-RIBOSE) POLYMERASE 1 AND ITS ROLE AS
A KEY TARGET IN DESIGN OF ANTICANCER DRUGS

Olga I. Lavrik

Institute of Chemical Biology and Fundamental Medicine, Novosibirsk State University,
Novosibirsk, Russia

Poly(ADP- ribose)polymerase 1 (PARP1) is one of the most abundant proteins in mammalian cells.
PARP1 was discovered as DNA nick- sensor enzyme. Upon binding to DNA breaks, PARP1 catalyzes
synthesis of Poly(ADP-ribose)and its covalent attachment to acceptor proteins and PARP1 itself. Poly(ADP-
ribosylation) contributes to DNA repair and to the maintenance of genomic stability. We have discovered
PARP1 interaction and poly(ADP-ribosylation) upon PARP1 binding to apurinic/apyrimidinic (AP) sites. AP
sites are considered to be common lesions in genomic DNA. If unrepaired, AP sites present mutagenic
consequences to the cell. The capacity of human PARP1 to interact with the intact AP sites was
demonstrated and the specificity of PARP1 interaction was confirmed by the mutual tests. PARP1 interacting
with AP sites catalyzes DNA strand incision by its internal AP lyase activity and demonstrates also 5’dRP
lyase activity. The interaction of PARP1 with AP sites modulates activity of enzymes which catalyze the AP-
site cleavage such as apurinic/apyrimidinic endonuclease 1 (APE1). The activity of this enzyme was
influenced by PARP1 in the process of cleavage of DNA containing single or clustered AP sites. The
capacity of the other enzyme, human tyrosyl-DNA phosphodiesterase (Tdpl), to the AP site cleavage was
detected by us. PARP1 stimulates activity of Tdpl in the AP site cleavage. The protein—protein interactions
of PARP1 with APE1 and Tdp1 were detected by various techniques. These interactions were suggested as a
basis of modulation of APE1 and Tdp1 activities by PARP1 in the AP site processing. The contribution of
PARP1 to regulation of nucleotide excision repair (NER) was observed by us recently. Poly(ADP-
ribosylation) of XPC-Rad23B, XPA and RPA was shown as a key mechanism in regulation of NER. Due to
central role of PARP1 in DNA damage signaling and regulation of DNA repair, PARP1 is regarding as a
promising target for design of PARP inhibitors as anticancer agents.

This work was supported by the RFBR (13-04-40197-comfi and 14-04-00268), by grant RSCF 14-24-
00038, by the Program of RAS on Molecular and Cellular Biology, by state contract 14.604.21.0018.

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
genome
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DARK MATTER RNA IN GENOME-WIDE ASSOCIATION STUDIES
Y. Vyatkinl‘z*, G. St.Laurentl'g, D. Shtokalo™** , D. Antonetss, P. Kapranov1

1st. Laurent Institute, 317 New Boston St., Suite 201, Woburn MA 01801 USA

2AcademGene LLC, Novosibirsk 630090, Russia
3Brown University, Providence, RI, 02912, USA
4 A.P.Ershov Institute of Informatics Systems SB RAS, Novosibirsk 630090, Russia

® State Research Center of Virology and Biotechnology "Vector", Novosibirsk, Koltsovo 630559,
Russia

* Corresponding author Vyatkin Yuri Viktorovich, e-mail: yuri@nprog.ru, tel.: +7-913-922-0914,
fax: +7(383)332-1676

In the past decade, numerous studies have made connections between sequence variants in human
genomes and predisposition to complex diseases. However, most of these variants lie outside of the charted
regions of the human genome whose function we understand. Consequently, the general concept of a
mechanism that translates these variants into predisposition to diseases has been lacking, potentially calling
into question the validity of these studies. Here we make a connection between the growing class of
apparently functional RNAs that do not encode proteins and whose function we do not yet understand (the
so-called ‘dark matter’” RNAs) and the disease-associated variants. We investigated statistical association
between different classes of genomic elements, such as exons of protein coding mRNAs, their regulatory
regions and different classes of ncRNAs and the disease-associated variants.

Strikingly, discovery of GWAS variants seem to favor different genomic elements depending on disease
type. Only two disease types showed a preference for discovery of GWAS variants in coding regions of
known genes: metabolic diseases and anatomical diseases. By contrast, diseases affecting mental health
favored annotated IncRNAs (lincRNAs and vlincRNAs), while cellular proliferation diseases favored introns
of protein-coding genes. The even distribution in the non-disease trait category (which includes a large
number of different phenotypes) provides a perspective for the contrasting results in the disease categories.

Sequencing of total RNA from normal and tumor tissues recently uncovered a novel class of IncRNAs,
vlincRNAs, showed statistically significant associations with GWAS variants. Thousands of these
vlincsRNAs span at least 10% of the human genome, and probably much more, once additional tissues are
profiled. These RNAs range from 40 kb up to around 1 MB in length, and are controlled by typical RNA Pol
Il promoters. An intriguing subset of these RNAs — those controlled by promoters within endogenous
retroviral elements — characterizes cancerous and pluripotent states. Widespread presence of such very long
RNAs suggests that vlincRNAs represent a global property of the human genome.

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma
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AMICOUMACIN: ANEW ANTIBIOTIC TARGETING RIBOSOME

llya A. Osterman’, Yury S. Polikanov’, Olga V. Efremenkova®, Tatyana A. Efimenko’, Irina A.
Malanicheva®, Marina V. Serebryakova®, Andrey L. Konevega®, David Bulkley®, Pavel Kusochek®,
Vadim N. Tashlitskyl, Karen J. Shaws, Teresa Szal7, Marina V. Rodninas, Alexey A. Bogdanovl,
Olga A. Dontsoval, Alexander S. Mankin7, Thomas A. Steitzz, Petr V. Sergiev1

1Lomonosov Moscow State University, Russia, 2yale University, USA, 3G. F. Gauze Institute of
New Antibiotics, Russia, “B.P. Konstantinov Petersburg Nuclear Physics Institute, Russia, Present
address: University of California at San Francisco, USA, °Hearts Consulting Group,

USA, University of Illlinois at Chicago, USA, *Max Planck Institute for Biophysical Chemistry,
Germany

Despite the discovery of the antibiotic amicoumacin A decades ago, very little is known about cellular
target and mechanism of its action. In this work we demonstrate that AMI is a potent inhibitor of protein
synthesis and uncovered its binding site on the ribosome and an unexpected mechanism of action. Resistance
mutations in helix 24 of the 16S rRNA mapped the amicoumacin A binding site to the small ribosomal
subunit. The crystal structure of bacterial ribosome in complex with amicoumacin A solved at 2.4 A
resolution revealed that antibiotic interacts with universally conserved nucleotides of 16S rRNA in the E site
and the backbone of the mRNA. The observed binding mode of amicoumacin A suggests that it locks mMRNA
in its channel and thereby inhibits translocation. Consistently, biochemical testing showed that binding of
amicoumacin A prevented translocation of the ribosome from the mRNA initiator codon. Non-ribosomal
resistance mutations were identified in the translation elongation factor G which catalyzes translocation.
Altogether, the results reveal a novel binding to the ribosome of previously unknown protein synthesis
inhibitor and a new mode of inhibition of translation.

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
genome
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HIGH THROUGHPUT SCREENING OF THE 5'-UTRS - NEW EFFICIENT
RIBOSOME BINDING SITES

Osterman llya’, Evfratov Sergey’, Andreyanova Ekaterina *, Rubtsova Maria *, Kostryukova
Ekaterina 2, GovorunVadim 2, SergievPetr 1, Bogdanov Alexey 1, Dontsova Olga 1

‘Lomonosov Moscow State University, Department of Chemistry and A.N. Belozersky Institute of
Physico-Chemical Biology, Moscow, Russia, *Research Institute of Physico-Chemical Medicine,
Moscow, Russia

Regulation of gene expression at the level of translation accounts for up to three orders of magnitude in
its efficiency. Previously, we systematically compared the impact of several known mRNA ribosome binding
site (RBS) features, such as length and location of the Shine Dalgarno sequence (SD), secondary structure,
start codon etc, on translation initiation; the experiments were done in a system with internal control based
on dual cerulean and red (CER/RFP) fluorescent proteins. Based on these results, we proposed a model for
estimating translation efficiency and predict translation efficiency for large set of natural 5'-UTRs. Among a
set of 50 natural 5’-UTRs cloned into the CER/RFP reporter system we’ve found several outliers that
possesses much worse or much better translation efficiencies than could be predicted. Consequently, we
concluded that known elements composing bacterial RBS are non sufficient to adequately describe
translation efficiency. We chose a set of outlier 5’-UTRs to investigate what makes them different from those
whose ribosome binding efficiency was successfully predicted. Selected 5'-UTRs were randomly mutated
within the reporter plasmid and E. coli cells transformed with this library were sorted according to the ratio
of the CER and RFP fluorescence, subjected to next generation sequencing (NGS) and analysis. Several
unexpected features which strongly affect bacterial translation were found. To investigate mMRNA RBS
elements contributing to translation efficiency further we created an unbiased set of reporter
construct libraries exceeding a million randomized RBS variants. After sorting and NGS we not only
investigated a detailed anatomy of classic bacterial RBS, but also found several completely unusual
sequences, which provide strong translation efficiency.

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma
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CTPECCOBbBI OTBET MYCOPLASMA GALLISEPTICUM: AJATNITUBHAA
PEAKLIUA UJIN UCITOPYEHHBIE TOPMO3A

®ducyHos I'.10., MasuH M.B., Flop6aués A.10., Antyxos U.A., Cemaluko T.A., Anekcees A.l.,
FosopyH B.M.

®rbYH HUN @XM ®MBA Poccuu

BaKTepl/ll/l KJiacca MOJ'IIII/IKyT SIBJISIFOTCS y]lO6Hl:lMl/I MOJICJIbHBIMU OGLCKTaMH JJIA  CUCTEMHBIX
l/ICCJ'IeLLOBaHMﬁ B cuiy penyKunu reHoma u IPOCTOTHI opraHusanuu BCCX KJICTOYHBIX
cucrem. Mycoplasma gallisepticum BbI3bIBaeT XpOHHYECKOE PECIIMPATOPHOE 3a00ICBaHHUE NITHI] U SIBISETCS
GNM3KAM  POJICTBEHHHKOM MHKOIUIa3M, TNAaTOreHHBIX JUisi 4enoseka: M.pneumoniae u M. genitalium.
OTcyTCTBHE MATOrCHHOCTH Julst YesoBeka jemaer M. gallisepticum yzoGHbIM 1a00paTOpHBIM OOBEKTOM JUIst
CHCTEMHBIX UCCIICIOBAHMI 110 CPABHEHHIO C IPYTHMH MHKOILIa3MaMH.

B macrosmieit  paboTe MBI NPOBENM  KApTHPOBAHME  TPAHCKPHIIMOHHBIX ~ CAMHHIl B
rerome M. gallisepticum Bxitouyast mpPOMOTOPBI, ONEPOHbI M TEPMHUHATOPBI, A TAKXKE CAliTOB CBA3bIBAHMUS
pHrGOCOMBI. Mper HCCIIeI0BAIH TPAHCKPHUIIHOHHBIN orser M. gallisepticum na TETIOBO,
THIIEPOCMOTHYCCKHI M OKUCIHTENIBHBI CTPECC, a TAaKKe H3MEHEHHMsI PO TPAHCKPHUIIIUA B MPOLECCe
pocta KynbTypbl. Taioke Mbl I€TaJIbHO MCCIIEA0BANIH TIPOLECC TPAHCIALMK B Jlorapudmudeckoit dasze pocra
U B YCJIOBUAX TEMJIOBOTO CTpEcca.

B pesymbrate Mbl naenTHGuIupoBanu 1061 npomotop ¢ 10% FDR. Mbl 06Hapy uIIH, 9YTO OCHOBHBIM
snementoM npomotopa M. gallisepticum sBasercst TATA-Goke ¢ mnocnemoBarensHocTbio TAWAAT,
PACIIOJIOXKEHHBII HAa PACCTOSHUM 5-7 HT. OT caliTa HHUIMALMHI TPAHCKPHIILINK U OKPYKEHHBIH AT-6oraTbiMu
OCJIEI0BATEILHOCTAMA. PsiI CHIIBHBIX MPOMOTOPOB MMeeT Tarke EXt-3iieMeHT ¢ 1ocie[0BaTebHOCTIO
TRTG, pacrnionoxenHnblii Ha paccrostaud 1 HT mepen TATA-6okcoM. JIpyroif KOHCEpBaTHBHBIN IEMEHT
npomoropa — 35-6okc  mouru He mpexcraBieH B mpomoropax M. gallisepticum.  Tpaxckpurims
y M. gallisepticum mouTu Bcerna Haunnaercs ¢ mypuna (A/G).

M5! naeHTH(HUIMPOBATIN Ba THIIA TPMUHATOPOB TpaHCKpHIuuy B reHome M. gallisepticum. Oxun Tun
HpescTaBiIsieT co6Oi BHYTPEHHHE TEPMHMHATOPHI CO IINHJICYHOH CTPYKTypoii. Jpyroif Tum He nmeer
BBIPAKEHHOM LIMMIEYHON CTPYKTYPBI.

Takoke MbI IpoBesn morck MoTHBOB B 5°-UTRtpanckpunros M. gallisepticum, a takxe MonennpoBanne
B3anmozeiicteue Mexay 5-UTR u 3’-konmeBoit mnocienoBarensHocThio 16SpPHK. B pesynbrare
OGHapy)KI/lJ'll/l, qTo Hanﬁonee MOJIHBIM CAWTOM CBSI3BIBAHUS pl/IGOCOMbl SIBJISICTCA MOCJICI0BATCIIBHOCTH
GAAAGGAGG, opHako OOBIMHO CaiiT CBS3bIBaHHS pPHUOOCOMBI cocTaBisieT 4-5 OykB U3 3TOM
nocnenoBarenbHocTH. Crielicep MEXIy CTapT-KOJOHOM M CAWTOM CBSI3BIBAHMS DPHOOCOMBI COCTaBIISIET
nopsiaka 8-13 Hr.

Msl OOHapy»KMJIM, YTO B TEIUIOBOM CTpecce, B OTIMYME OT APYrHX THIIOB CTPEcca, MPOMCXOAUT
CHCTeMHOE M3MeHeHHe mpoduist Tpanckpunuu (nopsaka 400 TeHOB U3MEHSIOT YPOBEHb TPAHCKPHITIIAH).
DT0 MoCIyKMUII0 NPUUNHO# GoJIee JeTanbHOro H3yUeHHs OTBETa Ha TEIIOBOIl cTpecc. Mbl 00HAPYKUIIH, UTO
peryssiuust OTBETa Ha TEINIOBOW CTPECC MOXKET ObITh OOBSCHEHa 03 MPUBICYCHMS! TPAHCKPUILIMOHHBIX
(akTopoB, 0OHAPYXHTh KOTOpbIE TAaK W HE yHAJoCh. B 4acTHOCTH, M3MCHCHHE YPOBHSI TPaHCKPHIILIMH
00yCIaBIMBaeTCS CTPOCHHEM MPOMOTOpa - mociegoBarensHocTblo  TATA-Gokca, AT-coctaBoM — ero
OKPYKE€HHUA U WHULHUHPYIOIUM HYKJICOTHIOM. Taxxe B TErioBOM CTpecce NPOUCXOAUT MHOXECTBEHHAsA
AKTHBALUs KPHITHYCCKUX MPOMOTOPOB. MbI OGHAPYKUIH, YTO KPOME HPOMOTOPOB TEPMHHATOPHI TAKKE
BHOCST BKJIaJ B OTBET Ha TEILIOBOH cTpecc. Tak, oOHapy)KEHHbIe HaMH OCCIINHICYHbIC TEPMHUHATOPHI B
TEIUIOBOM CTPECCE MOTrYT OTKIIKOYATHCA, YTO IPUBOJUT K YBECIMYCHHIO TPAHCKPHUIILAK TI'€HOB, CTOAIIMUX
0CJIe TAKHX TEPMHHATOPOB.

XoTst TemIoBOil CTpecc MPUBOAMT K 3HAYHTENbHBIM M3MCHEHHsAM B mpoduie totansHoii MPHK, Ha
YPOBHE IIPOTEOMA ITHU U3MEHEHHUS NIPAKTUYECKH HE IPOSABIAIOTCA. E}:ll’lHCTBeHHbIFI 3HAYUMO BO3paCTalOLLll/ll>i
Genok — manepon CIpB. MbI uccieioBany u3MeHeHHs: B pubocoMaibHO-cBsi3aHHON (paxiuu MPHK mpu

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
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TEIUIOBOM cTpecce. B pesynbrare ycTaHOBHMIM, 4TO M3MEHEHMs Ha ypoBHe ToTanbHOii MPHK mourn me
OTpaXkaroTcs Ha Imyjie pubocoManbHO-cBsi3aHHOH MPHK. EQMHCTBEHHBIM CHIBHBIM H3MEHEHHEM SIBISCTCS
yBenndenue npencrasiennoctd MPHK clpB, uto coracyercst ¢ mpoTeOMHBIMHU JaHHBIMH.

Takum o0pasom, ri00albHOe M3MEHEHHE TpaHCcKpHimonHo npodmist M. gallisepticum B terioBom
cTpecce HOCHT, TO-BHAMMOMY, «IIIyMOBOW» xapaktep. Bompoc 00 amanTHBHOCTH TakKWX H3MEHEHHI
SIBISIETCS. OTKPBITBIM. OTIENPHOrO BHUMAaHHE 3aCITy)KHBACT MEXaHU3M «(QUIbTPALMU» TPAHCKPUITOB Ha
YPOBHE CBSI3bIBAHUS C PHOOCOMOM, KOTOPBLiT IPESTCTBYET TPAHCISILHHU «IIyMOBBIX)» TPAHCKPUIITOB.

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma
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IDENTIFICATION OF SMALL OPEN READING FRAME (SORF) IN GENOME OF

THE MOSS PHYSCOMITRELLA PATENS

Fesenko I.A.", Arapidi G.P."? Khazigaleeva R.A.", Babalyan K.A.%, Zakiev E.R.>Kostrukova E.S.%,
Kovalchuk S.I.1'3, Anikanov N.A.l, Semashko T.A.> Govorun V.M.l‘g, Ivanov V.T.!
1Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS, Moscow, Russia; 2Moscow
Institute of Physics and Technology (State University), Russia; >Research Institute of Physical-
Chemical Medicine, Moscow, Russia.

Small open reading frames (SORFs, up to 100 codons) have the potential to encode biologically active
peptides that have regulatory roles in eukaryotic cells. The aim of our work was to identify of the SORF in
genome of model plant — P.patens moss. To identify SORF that coding peptides, high-throughput RNA-Seq
by SOLID 4 genetic analyzer (Life Technologies, Applied Biosystems) and identification of native peptides
by TripleTOF 5600 LC-MS/MS (ABSciex) has been carried out on gametophore, protonema and protoplast
cells of moss Physcomitrella patens. Optimal procedure for endogenous peptide extraction and identification
has been worked out to demonstrate translation of SORFs.

Using sORFfinder, we distinguished 241,228 sORFs within intergenic region with high coding potential.
RNA-Seq confirmed transcription of 8,450 sORFs from intergenic region. Tandem mass-spectrometry
analysis resulted in identification of 44 peptides derived from 27 sORFs within intergenic region, 52 peptides
derived from 42 sORFs that were previously thought to be untranslated region of mMRNAs and more than 100
peptides from about 100 alternative SORFs within previously known ORFs.Comparative analyses of SORFs
sequences distinguished in moss Physcomitrella patens with genomes of other plant species revealed high
conservation in terms of synonymous/nonsynonymous substitutions.

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
genome
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S02-09

UAEHTU®UKALNA KOPOTKUX OTKPbITbIX PAMOK CYUTBIBAHUA
(SORF) BTEHOME MXA PHYSCOMITRELLA PATENS

®deceHKO M.A.l, Apanugu I'.I'I.l’z, Xasuraneesa P.A.l, BabanaH K.A.l‘z, 3akues 3.P.1'z,
KoctpiokoBa E.C.z'3, KoBanbuyk C.M.l'z, AHuKaHOB H.A.l, Cemawko T.A.l, FoBOpyH B.M.l‘z,
MeaHos B.T.!

IMHcmumym 6uoopaaHuvecKkoli xumuu um. akKademukos M.M. LlemakuHa u H.A.
OsuuHHuKosa, Mockea, Poccus; ‘Mockosckuii  ghusuko-mexHuveckuii  uHcmumym,
Jonzonpydusiii, Poccus; >HayuHo-uccnedosamensckuii uHCmumym  hu3UKO-XuMuyvecKoii
meoduyuHol ®PMBA, Mockea, Poccus

Kopotkue pamku cuntbiBanus (1o 100 K0ZOHOB) MOIyT KOAUPOBATH OMOAKTUBHBIC MENTHIbL, 00IaJaloNHe
peryIATOpHBIME ~ QYHKIMSMH B JYKapHOTHYeCKMX KieTkax. Llempto Hameidl pabGoThl  SIBISUIACH
HHCHTHq)HKaLH/Iﬂ TaKAX KOPOTKHMX paMOK CYHUTBIBaHUs, B TE€HOME MOJEIBHOIO OG'I)CKTa — MOX
Physcomitrellapatens. JIas npoBepkH KOAMPYIOLIEro IOTEHIHATa HACHTUDHIMPOBAHHBIX PAMOK MBI
BBITIOJTHHJIM TPAHCKPUIILIMOHHOE NPO(GUIMPOBAHHE M aHAIM3 ITyJa HATUBHBIX IIENTHIOB TPEX THIIOB KICTOK
MXa — raMeTo(opoB, MPOTOHEMBI H TIPOTOIIACTOB.

Jlnst mowcka KOPOTKMX paMOK B TeHOMe MXa Mbl ucmonb3oBaian mporpammy sORFfinder, ¢ momormibro
KOTOPOil B MEKICHHBIX Yy4acTKax ObuUIo uaeHTH(UUIUpoBaHO 241,228 KOPOTKHX pPaMOK CUHTBHIBAHUS,
00JIa1afOIUX BBICOKMM KOAUPYIOIINM MOTeHIHanoM. C MOMOIIBbIO TPAHCKPUIIIMOHHOTO MPO(QUIHPOBAHMS
MBI TIOATBEPANIN TPaHCKPUIIHIO 8,450 KOPOTKMX paMOK cunThiBaHMs. [IpoaHain3mpoBaB jJaHHbBIE Macc-
CIIEKTPOMETPUYECKOr0 aHAllM3a IIyJla HATHBHBIX IICNTUIOB MBI HueHTH(uumupoBamu 44 nenrupa ,
OTHOCSIIHECA K 27 KOPOTKHM paMKaM. Kpome Toro, Mbl naeHTHOHIMPOBAIN 52 TENTU A, OTHOCSIIHECS K 42
paMKaxX CUMTBHIBAHMS B HETPAHCIMPYEMBIX y4acTKaxX M3BECTHBIX TeHOB. A Tarxke Oonee 100 mentumos u3
TIIPUMEPHO 100 AJIBTEPHATUBHBIX PaMOK CYHUTBIBAHUS, PACIIOJIOKEHHBIX BHYTPH HW3BECTHBIX TI'€HOB.
CpaBHHTEIIbHBIH aHAIN3 KOPOTKUX PAMOK CUMTBHIBAHMS MUICHTH(OHIMPOBAHHBIX Y MXa C TCHOMaMU APYIHX
pacTeHHl MOATBEPIMI BBICOKYIO KOHCCPBAaTHBHOCTh JAaHHBIX YYacTKOB HAa OCHOBE AaHAIn3a
CHHOHI/IMH‘IHLIX/HCCHHOHI/IMMHHBIX 3aMCH.

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma
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WHOLE GENOME ANALYSIS OF CONNECTION BETWEEN A-TO-1 RNA
EDITING AND SPLICING IN DROSOPHILA

D. Shtokalo**", G. St.Laurent™*, M. Tackett?, S. Nechkin**3, D. Antonets®, Y. Vyatkin®?, Y.
Sawa“, P. Kapranovl, C. Lawrence", R. Reenan®

1 st. Laurent Institute, 317 New Boston St., Suite 201, Woburn MA 01801 USA

2A.P.Ershov Institute of Informatics Systems SB RAS, Novosibirsk 630090, Russia
3 AcademGene LLC, Novosibirsk 630090, Russia
“Brown University, Providence, RI, 02912, USA

® State Research Center of Virology and Biotechnology "Vector", Novosibirsk, Koltsovo 630559,
Russia

* Corresponding author ShtokaloDmitryNikolaevich, e-mail: dmitry@nprog.ru, tel.: +7(383)332-
1676, fax: +7(383)332-1676

RNA editing and splicing are important mechanisms of post-transcriptional modification of RNA
sequence. RNA modification events regulate expression of genes and increase gene products diversity.
Editing mediated by ADAR enzymes (adenosine deaminases that act on RNA) is one of the most common
editing mechanisms in eukaryotes. Detection of authentic Adenosine-to-Inosine RNA editing events
produced by ADAR and study of splicing regulation represent important problems in molecular biology.

In previous work we have identified 3581 sites of ADAR editing in Drosophila with at least 75%
validation rate using Sanger sequencing. The high quality list was the result of a robust pipeline based on a
combination of single-molecule sequencing (SMS), exhaustive validation component, and application of
machine learning methods. Comprehensive number of sites allowed us to draw general conclusions about the
biological properties and functions of RNA editing in Drosophila. We showed that most editing occurs in
non-coding portions of the transcriptome. Sites within mMRNAs showed a 5” to 3’ bias and were significantly
enriched for non-synonymous recoding events in highly conserved regions. Sites of ADAR modification
exhibited minor sequence motif conservation and had a tendency to cluster within transcripts. Finally, we
provided evidence that editing globally regulates expression levels of edited mRNAs and that presence of
RNA editing is strongly positively correlated with alternative splicing.

In this work we present additional 4096 sites based on Random Forest machine learning approach that
distinguish authentic sites in SMS data from technical and biological noise. The resulting list of 7677 sites
confirms previous conclusions. Additionally, we observe significantly higher editing activity in introns
involved in splicing differentially between wild type fly and mutant with ADAR gene knocked down.
Computational analysis of RNA secondary structure confirms concentration of editing sites complementary
sequences around sites.

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
genome
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S02-11
HACJEAYEMOE U3MEHEHHME 3KCITPECCUX MUKPOPHK B K/IETKAX HELA
NP NAEUCTBUU TAMMA-KBAHTOB U MUTOMUILIMHA C

Martuwos Amutpuii FfeHHagbesuy, LUK EBreHnsa ®epoposHa, TumoliKkuHa Hatanba
HuKonaeBHa, boiiko HuKonait Banepbesuy, MaxoTkuH Muxann AnekcaHaposud, Tapacos
BaneHTUH AneKkceeBuny

UHcmumym apudHsix 30H I03Ho20 HayvyHo20 yeHmpa PAH, 2. Pocmoe-Ha-/JoHy, Pocculickas
®edepayus

B xnerkax Hela uccnenosanack abeppanTtHas skcnpeccust MUKpoPHK mocie MHIyKIME MEKXHUTEBBIX
cmmBok M paspsiBoB [IHK. B kauectBe muayktopa moBpexaenust JJHK wmcnonb3oBanuch raMMa-KBaHTBI
Co60 B no3e 2,5 I'p u mutomurua C B koHIeHTpauuu 5 Mr/mi cpeasl. Copeprxanne MukpoPHK B kietkax
OILICHMBATOCh C IIOMOIIBIO METOJa MapajuleIbHOTO MHOMKECTBEHHOTro cekBeHHMpoBaHus KJIHK-kommii
mukpoPHK Ha mnarpopme MiSeqSystem. YuureiBamucs MukpoPHK, koHIIEHTpaIisi KOTOPBIX OTIHYAIACH
OT TaKOBOH B OIBITHBIX BapHaHTaX He MeHee, 4eM B 1,5 pasza 1o CpaBHCHHIO ¢ MHTaKTHBIMU KIETKaMH C
yposzeM 3Haunmoct Menee 0,001. Oxazanock, uro npu o6ayuenuu B 11 u3 380 mukpoPHK, BIIIOUEHHBIX
B AHAJIN3, 3HAYNMO MEHseTCs ypoBeHb dkcnpeccun. IIpudem mus 8 mukpoPHK »1i m3meHenns skcnpeccun
HaOIIFOAAIOTCS HE TOJIBKO B MIEPBOM OC/IE PaANAIHOHHOTO BO3JCHCTBUS KJICTOYHOM IIHKIIE, HO U B KJIETKaX-
HOTOMKAaX CITyCTsl 5-6 KJICTOYHBIX JEICHUH. AHAIOTMYHBIC IOKa3aTeNld Uit MUTOMULIUHA C COCTaBISIOT
3HaueHust 25 u 21 mukpoPHK, cooTBeTcTBEHHO.

IMomyueHHBIE HAaMH CBEJCHHS SBIAIOTCS €MIE ONHMM CBHICTENBCTBOM TOTO, YTO TIPU OIEHKE
OT/IaJICHHBIX I'€HEeTUYECKUX IIOCICACTBHI MOHM3MPYIONIEil pajfaluy 1 XUMUYECKUX COCIUHEHUH Ciexyer
YUHTBIBATh 3P (EKTHI, CBA3aHHBIC HE TOJIBKO ¢ TCHHBIMU MYTAlUSIMH U XPOMOCOMHBIMH abeppanisiMu, HO 1
MHIYIMPOBAHHBIEC SIMT€HETHIECKUMH H3MEHEHNSIMHI TeHOMa, 00yCIIOBIEHHBIMH a0€pPaHTHON Hacle yeMoi
skcnpeccueil MuxkpoPHK.

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma

55



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

S02-12

ONPEAEJIEHUE AJIUHBI IPOMOTOPOB 'EHOB CEPUHOBbBIX IPOTEUHA3
BACILLUS PUMILUS 3-19

Mutpodanosa O. C., ToiimeHueBsa A. A., LLlapunosa M. P.

Poccus 2. KazaHb KazaHckuli (Mpueonxcckuii) dedepansHelii YHUsepcumem

HHTepec k mpoTerHa3aM O0auMLl OOBSCHACTCS MX BBICOKOW aKTUBHOCTBIO M IIUPOTOM HMPAKTHYECKOTO
[OPUMCHEHHST B IPOMBIIUICHHOCTH M MEAHMIMHE. I[IpakTHdeckas LEHHOCTh MpOTea3 yKas3blBaeT Ha
HEOOX0UMOCTh MOIYYEHHsT BHICOKOI(D(EKTUBHBIX MPOAYLEHTOB THX (epmeHToB. CyIIECTBYIOT pasHbIe
CrocoObl TOBBIIICHUsS HPOAYKTHBHOCTH OaKTEpHaNbHBIX KylbTyp. OJHHM U3 IOJXOJOB SIBJISETCS
HAIPaBJICHHOE HM3MEHEHUE OSKCIPECCHU TIeHa (HalpuMep, MyTAalMOHHBIA aHaim3). OKCIpeccHs TIeHa,
TJIaBHBIM 00pa3oM, 3aBHCHT OT TPAHCKPHUIILHMH, I/ OCHOBHBIM DJIEMECHTOM SIBJISCTCSI IPOMOTOp reHa. B
3aBUCUMOCTH OT CprKTypbl HpOMOTOpa U €ro JJIMHbI, FCHHAs BKCHpeCCMﬂ MOXKET 3HAYUTCIIBHO OTIIMYAThCS.
OOBEKTOM HACTOSIIETO MCCIICIOBAHUS SBISIIOTCS MPOTCONMTHYCCKUE (EPMEHTHl — CYOTMIM3HHONOI00HAs
nporernasza (AprBp) u rmyramuwmnzonentuaaza (GseBp) B. pumilus 3-19. [lns onpemeneHust IHHBL
MPOMOTOPOB TCHOB MPOTEMHA3 M KOIMYECTBEHHOTO aHAIN3a YKCIPECCHH MCIONB30Bani BeKTOpsl PACE u
pGFPamyE, conepxaume penoprephsie reust lacZ u gfp coorsercrBenHo. TecTHpoBanu MOTEHIHATIBHBIE
IPOMOTOpHBIC 00nacTy reHa aprBp mmuoit 360, 300, 270, 240, 200, 150, 100, 50 m.o. u rena gseBp wiuHOH
200, 150, 100, 50 m.o. PemoprepHble KOHCTPYKIMH CEKBEHMPOBAIM M TpaHCHOPMHUPOBATH B
xierku B. subtilis 168.  IIpexnsapureibHble JaHHbIC, MOJNYYCHHbIE HA OCHOBE aKTHBHOCTH —Oera-
rajakTo3uaasbl M (IyOpeCLEHTHOro OelKa, I[OKa3alH, YTO JUIS OKCIPECCHH MCCICIyeMBIX I'€HOB
npoMoTop aprBp momwken cocraBisate He Menee 300 m.o., a mpomotop gseBp — 150 m.o. KommuectBeHHoe
OIpeJIeNIeHne SKCIPeccHu Oy/eT NpOBEIEHO MeTomoM BhiieneHus TotansHOH PHK m3 pexomMOMHAHTHBIX
KIeToK, jaanbHeimero mnomydenus kJHK u nocranosku IILP B peansHom Bpemenu. Ilomydennsie
Pe3yJIbTaThl MO3BOJAT CAEIATh BBIBOJ O 3aBUCHMOCTH SKCIPECCHH T'€HOB OT JUIMHBI HX PEryJISTOPHOIM
o0macTH.

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
genome
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JKCIIPECCHUA AAPEHO- U XO/IMHIPTUYECKHUX PELIEINITOPOB B CBAA3HU C
BOCITAJIMTE/IbBHBIM ITPOLIECCOM ITPH XPOHUYECKOM
OBCTPYKTHUBHOM BOJIE3HU JIETKUX

EnwwmH H.A., YyxnosuH A.B., Kysy6osa H.A., TutoBa O.H.

Mepeoili CaHkm-lMemepbypackuli 20cydapcmeeHHbIll MeAUYUHCKUl yHUBepcumem um.
W.MN.Maenoea, HUN nynemoHonozuu, CaHkm-lemepbype, Poccus

JI0 HacTOsIIEero BPEMEHHU MATOTeHE3 XPOHUUYECKON 00CTpyKTHBHOW Gonesnu serkux (XOBJI) usyuen
HEJ0CTAaTO4HO. I[I0PTOMY MNpPECTABISCTCS BAXKHBIM HCCIENOBAHME AKTHBHOCTH TI'CHOB, KOIHPYIOLINX
(epmenTs! Komuarenonusa (MMP1), reHOB pOTea3, peryIHpyIONINX COCYIUCTbIe peakimu B reHese XOBJI,
B YaCTHOCTH aHIMOTEH3MH-KOHBepTHpymomero ¢epmenta (ren ACE-1). T1ockoabKy B mporecce JICUCHHs
XOBJI npumenstorcs mnpenaparsl M-XONMHOIMTUKOB M arOHHCTBI 0€Ta-2-aJpeHOPELEHTOPOB, TO
L[eIIecO00pa3HO  ONPEeNeIUTh  IPOTHOCTHYECKYI0  3HAUYMMOCTh ~ OKCIPECCHM TCHOB  aIPeHO- H
xosmHopeuentopos (ADRB2, CHRM3).

B xoie mpeaBapUTEIbHBIX HCCICAOBAaHMH HaMu Oblin  obciemoBaHbl 23 GombHbix ¢ XOBJI,
HOCTYNUBIIMX JUISL JICYCHHS 1O HPHYMHE CE30HHBIX 000CTpeHMi 3a0oneBaHus. OCHOBHBIC OKA3aTeIN
JIBIXaTeNbHOH (QYHKIIMH, a TaKKe MapaMeTphl epuepruIecKoil KpOBH U MapKephl CHCTEMHOTO BOCTIATICHHUS
OTIpEe/IeIISUTH 10 ¥ Mocie Kypca Tepanuu. M3 neiikormToB kpoBu nauuenToB Boyiensuin PHK, Ha e€ ocHoBe
cuntesupoBany kJJHK, koropas sBisiace matpuneit ais ITLP B pealbHOM BpeMeHH Ul KOJIHYECTBEHHOM
OLICHKM YPOBHEIl SKCIIPecCHH BBIICTICPEUHCICHHBIX T'€HOB, mocpeacTBoM I[P B pealbHOM pexHMe
Bpemenn. Hopmasm3arms naHHbIX poBoaniack o reny GAPDH.

Hamu BBISIBIIGHA JOCTOBEPHAs KOPPEISLMS MMy IKCIpeccHelt Tpex nsyueHnbix renos: COX2, ADRB2
u CHRMS3. Dto cBHIETENBCTBYET 00 OJHOHAIPABICHHON PETyIISIIN aKTHBHOCTH 3THX I'€HOB B JIeHKOIUTAX
6ompHbIX XOBJI. Dkcnpeccus COX2 B neiikonyTax Mmocie Kypca JICUSHHsT He M3MEHsSeTcs Y OOJIBHBIX C
nerkoit popmoit XOBJI, Ho cymectBenHo Bo3pactaet (r=0,74; n=18; p=0,0002) mpu Je4eHNN TALUECHTOB C
GoJiee BRIPaXKEHHOW CUMIITOMATHKOIT (2 U Gosiee 000CTpeHHid B TO).

IMokazaHa TakKe 3aBUCHMOCTD MEK/LY MOBBIIIICHHEM 3KCIIpeccun reHa M-xomuHopenentopa (CHRM3) u
BO3pacTaHueM BakHOro nokasarenst OPB1 B nponecce Tepanuu. JlocToBepHast KOppensiius oOHapyKeHa
Taxke Mexay skcrpeccueit CHRM3 u nossimennem C-peakTHBHOTO 6eika B CHIBOPOTKE KPOBH.

Creyer OTMETHTB, 4YTO IIOCIE Kypca OpOHXONMTHYECKOrO JICUCHUS OTMEYCHBI JOCTOBCPHBIC
KOPPEJISIHY MEXTy U3MEHEHHAMH ypoBHel C-peakTHBHOTO Oelka B CBIBOPOTKE KPOBU M SKCIIPECCUEl reHa
ADRB (r=0,59, p=0,013), a taxxe ¢ akruBHocTbi0 COX2, (r=0,61; n=14; p=0,01) B seiikonurax.

TakuM 00pa3oM, ypOBHH SKCIpPECCHH psiga (hapMaKOrCHOB CBS3aHBI KaK MEXIy COOOH, Tak U ¢
U3MEHEHHAMH KIMHUYECKHX TTOKa3aTenel 1 TPaJuIIMOHHBIX OnoMapKepoB, oTpaxaromux Tsokects XOBJT n
9} heKTHBHOCTD €ro JIeUeHNsL.

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma
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S02-14
CONFORMATIONAL CHANGES OF EUKARYOTIC POLYRIBOSOMES DURING
LONG TRANSLATION IN CELL-FREE SYSTEM AS IT SHOWN BY CRYO

ELECTRON TOMOGRAPHY
Alexander G. Myasnikov', Zhanna A. Afonina®, Viadimir A. Shirokov?, Bruno P. Klaholz',
Alexander S. Spirin®

Icentre for Integrative Biology (CBI), IGBMC (Institute of Genetics and of Molecular and Cellular
Biology), Centre National de la Recherche Scientifique (CNRS), 1 rue Laurent Fries, 67404 lllkirch,
France., 2Institute of Protein Research, Russian Academy of Sciences, 142290 Pushchino, Moscow
Region, Russia

Using cryo electron tomography techniques, the eukaryotic polyribosomes formed in a long-term cell-
free translation system based on wheat germ extract were analyzed over the time of their active translation
life. Three distinct types of polyribosome conformations were observed in the translation mixture: (1)
circular polyribosomes, varying from ring-shaped forms to circles collapsed into double-rows, (2) linear
polyribosomes, tending to fold into planar zigzags, and (3) densely packed four-fold 3D helices. At the start
the circular polyribosomes, along with the linear polyribosomes, were predominant, being in approximately
equal proportions during the first rounds. Progressive loading of polyribosomes with translating ribosomes
led to a significant variety in the occupancy of the polyribosomes by translating ribosomes, from 240 to 80
nucleotides per ribosome. The loading up to the occupancy of 60+20 nucleotides per ribosome resulted in
abrupt transformation of polyribosomes into dense, highly ordered 3D helices. After 8-10 translation rounds
the polyribosomes with the dense helical 3D conformation comprised up to half of the total polyribosome
population. By the end of active translation phase this compact form of polyribosomes became predominant.
Functional tests showed a reduced translational activity in the fraction of the 3D helical polyribosomes.

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
genome
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TEHOMHAA OPTAHU3ALIUA U 3KCIPECCUOHHBINA OTBET U30-
ACIIAPTUJI-METUJITPAC®EPA3 KPUIITOBUOTUYECKOI'O HACEKOMOTI'O
P.M.[eBstnsapos’, M.[./lorauesa’, T.Kukasaga’, O.A.lyces

Kazanckuii (Mpueonxckuii) pedepanvheiii yHueepcumem, KaszaHw, Poccus, 2Mockoeckuii
2ocydapcmeeHHblIii yHusepcumem umeHu M.B./lomoHocoea, Mockea, Poccus, 3Hauu0Haanblﬁ
UHcmumym Azpo-6uonozuveckux Hayk, Llyky6a, inoHus

Benkn  L-m3oacmaprar-mermnrpancoepassl  (PIMT)  sBISIOTCS — 9acThiO  CIIOKHOW — CHCTEMBI,
no3BosisiroLieil JimunHkam xupoHomuasl Polypedilum vandeplanki neperocuts nonxoe Bbickixanue. B xoxe
aHaJIM3a TEHOMAa HACEKOMOIO BBISBICHBI 3HAYMTEIBHBIE OTIMYMS B CTPYKType H 3KCIPECCHOHHOM
akTuBHOCTH renoB PIMT no cpaBuenuio ¢ GnuskopoacteenasiM P.nubifer. B renome P. vanderplanki kpome
IIUPOKO pactpocTpaneHHoro opronora PIMT umeercs yuyactok anmmuoi okono 30000 mH, rae 3aKIF0YeHbI
13 HOBBIX reHOB TaKoi MeTmITpaHcdepassl. C nomorsio cexBennposanust Marpranoit PHK meronom RNA-
Seq, a TaKKe aHAIH30M JKCIPECCHH I'€HOB C HCIOIB30BAHUEM MHKPOYHIIOB, OBLI OIpE/ENICH OTBET ICHOB
PIMT Ha cTpeccoBble (hakTOpbl: BBICBIXaHHE, TEILIOBOIl INOK, PaJuoakTHBHOe oOmyueHne. HoBble remst
PIMT mnoxassiBanu mnosbimenue aktuBHocTd B 3-40 m 10-230 pa3 mocme 24 u 48 00e3BOXKUBAHUSA,
COOTBETCTBEHHO, TOT/A KaK «KJIACCHYECKUI» TeH He H3MEHSUI CBOEi TPAHCKPUIIIHOHHON akTHBHOCTH. OTBET
JIAHHBIX T€HOB Ha M3Y4YEHHBIC CTPECCHI UMEET HHHHEH}IyaHBHB]ﬁ XapakTep, 4TO yKa3bIBa€T Ha Pa3JIMIHYIO
perynsimio M QyHKIHOHANBbHYIO crermanu3amuio HoBbiX PIMT. Takue BBIBOABI MOATBEPHKIAOTCS
pe3ynbTaTaMH aHaiIu3a cyocTpaTHOH crenuduyHocTH pekoMOHHaHTHBIX PIMT: TOIbKO KIaccHYecKuil reH
PIMT1, a Takxe oaus u3 HoBbIX (PIMT2) cnocoGHbl MeTHaMpoBaTh L-130 GopMy acriaparnHOBO# KUCIOTHI
B COCTaBe MENTHAA.

PaGota BbInoNHeHa IpU uHAHCOBOH Moaepxke PODU (kox mpoekra: 12-08-33157mon_a Ben u 14-
34-50128 mom_Hp).

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma
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AHAJIU3 UBMEHEHUWM rEHHOM 3KCIIPECCUM B HOBPE)KAEHHOﬁ
IICOPHUA30M KOXKE

3onotapeHko A.f., MeseHues A.B., Co6onesa A.l., BpyckuH C.A.

®dedepanbHoe 6r0dxemHoe yupexcoeHue Hayku, UHcmumym obweli czeHemuku um. H.U.
Basunoea, PAH

Beenenne: Ilcopuasz 3T0 MMMYHOONOCPEJOBAHHOE AEPMATOIOTHYECKOE 3a00NeBaHUE, MPH KOTOPOM
BSal/lMOﬂeﬁCTBl/le KJICTOK HMMyHHOﬁ CHUCTEMBI U KJIETOK KOXH INPUBOAUT K U3MECHCHHIO BHEIIHETO OGJ’ll/lKa
KOXHBIX ITIOKpPOBOB. B paboTe 0000mLICHBI Pe3yldbTaThl CPaBHHUTENIBHOTO AHAIN3a T'CHHOH SKCIPECCHH B
HOP)KEHHOH M HE3aTPOHYTOH  GOJe3HBIO  KOKe  OONBHBIX — MCOPHA30M, C  HCIONb30BAHUEM
OGUOMH(OPMALIMOHHBIX MOJXOJI0B.

Ilenblo Hamero uccneqoBaHUS OBUIO YCTAHOBHTH OCHOBHBIC PETYISTOPHBIC (haKTOPhI NATOreHe3a
3a0071€BaHMS U TPEITOKUTh I OOCYKICHHS MOIEKYIAPHBI MEXaHH3M DPa3BUTUS HATOTOTHYECKHX
M3MCHEHHIT B IOPAXKECHHON OOJIE3HBIO KOXKE.

Mertoapl: B paboTe HCIONB30BAaHBI CIEAYIOIINE METONBI: aHAIN3 SKCIIPECCHOHHBIX Omoumros, (84
HHIUBUIYaIbHBIX 00pa3iia), H BBICOKOIPOM3BOIUTEIbHOE cCeKBeHUpoBanue (15 map o6pasuos).

Pesyabrarsl: CpaBHUTENIBHBIN aHAIU3 TPAaHCKpUNTOMa BbIABMI Okoyio 3000 reHOB ¢ HM3MEHEHHOM
SKCIpeccHeil. AHaIM3 TONYYEeHHBIX M3MEHEHMH IMOKasajl, 4TO MATOJIOrMYeCKne M3MEHEHHMs IpH Tcopuase
3aTPAruBalOT CHIHAJbHBIC IyTH, BOBJIEUCHHbIC B AU(GEPEHIMPOBKY U MPONH(Epalnio 3HHUACPMaIbHBIX
KEpaTHHOLIMTOB, GHOCI/IHTC3 U CEKpEHUI0 aHTHMHKpOGHbIX MENTHI0B U DHJAOTCHHBIX I/IHFH6HTOPOB nporeas.
HOJ’IyHeHHbIe pe3ynbTaThl MOATBEPKAAIOT MTOBBIIIICHHBIH YPOBE€HB DOKCIIPECCUHU IMPOBOCHAIUTEIIBHBIX
mutoknHoB: IL12A, IL12B, IL17A, IL17F u TNF, koTOpbIe UTpalOT aKTUBHYIO POJIb B PA3BUTUH HMMYHHOTO
orsera Thl-tuma. [ToMuMO 3TOr0, aBTOPHI OMHMCHIBAIOT BO3MOXKHBIH MOJNCKYIISIPHBIT MEXaHH3M, CTOSIINIH 3a
pasBuTHEM 0OJIE3HH, KIIOUEBBIM 2IEMEHTOM KOTOPOIO SIBJISETCS PELENTOP IPOAYKTOB He ()epPMEHTATHBHOIO
rimkosunupoBanuss RAGE. Pe3ynbTaTbl HpOBEICHHOTO aHAIM3a IMOATBEPXKIAIOT IPEAIOIOKEHUS O
CYIIECTBOBAaHUM MOJIEKYIAPHOW CHTHATYpBl IICOpHa3a, KoTopas BkmodaeT ~80 reHoB. JlaHHBIE 00
U3MEHECHUU DKCIPECCHH ITUX I'€HOB IIPEUIara€Tcs HCII0JIb30BaTh IIPH JAUArHOCTHKE ICOpHasa. )laHHbIFI
METOA JHAarHOCTHKH IIO3BOJIUT OTJIMYaTh IICOpHUa3 OT JApYyrux 60ﬂe3Heﬁ C MOXO0XHWMH BHCHIHUMH
U3MEHEHHAMU: T-KJI€TOYHON IMM(OMBI, TpUOOBHIHOTO MUKO3a H JIP.

3akmouenne: B paGore mpeacTaBieHbl JaHHbIE 00 M3MEHEHHSAX TEHHOW JKCIPECCHH B MOPAKEHHON
HICOPHA30M KOXeE M ONHUCHIBACTCS MPEJIroiiaraeMblii MOJIEKYIISIpHBI MexaHu3M 3aboseBanus. Kpome storo,
aBTODBI PETATal0T METOM JHArHOCTUKYU [ICOPUa3a, 10 U3MEHEHHAM TeHHOH SKCIIPECCUH B KOXKE OONBHBIX.

Section 2: Methods of analysis of the transcriptional activity of coding and noncoding parts of the
genome
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S02-17

OCOBEHHOCTH UCITOJIb30BAHUA KJIETOK HACAT B KAYECTBE
3KCIEPUMEHTAJIbHOM MOJEJIU IICOPUA3A

Co6onesa AT, 3onotapeHko A.[l., bpyckuH C.A., Me3seHues A.B.

®dedepanbHoe 6r0dxemHoe yupexcoeHue Hayku, Uucmumym obweli ceHemuku um. H.U.
Basunoea PAH

BBe}]e“ﬂe: Hcrnonp30BaHle  KIETOYHBIX KyJbTYp B KayeCTBE OKCIEPUMEHTAIBHBIX MO):leﬂeﬁ
CYILIECTBEHHO YIIPOLIAET HUCCIECAOBaHUSA MOJICKYJIPHBIX OCHOB ITATOJIOrMYECKUX HM3MEHEHU I 3360J’IeBaHHﬁ.
Knerkn HaCaT uacTo mcronb3yroT B KauecTBE SKCHEPHMEHTAIbHOW MOJENH IcopHasa. B mpemaraemoit
paboTe TPUBOIATCSA pPE3yJbTaThl CPABHUTENBHOTO aHANM3a TIE€HHOH oSKkcmpeccnn B Kierkax HaCaT
obpaboranHbIx npoBocnamuTeabHbiMu nuTokuHamu IFNG, IL17 u TNF u xoxe OGO0NbHBIX NCOpHAa3OM.
IMomyueHHble pe3ynbTaThl 0OpabOTaHBI M IIPOAHAIM3HPOBAHBI C HCIOIB30BaHHEM OHMOMH()OPMAIMOHHBIX
TOJIXOI0B.

Ieanio HalIEro MCCIEI0BAHMS OBUIO COMOCTABUThH JAHHbIE 00 HM3MEHEHHH T€HHOIl AKCIIPECCHH B
kirerkax HaCaT, o0paOoTaHHBIX NPOBOCHATUTENBHBIMH IMTOKMHAMH C AQHAJOTMYHBIMH JaHHBIMH
UCCIIEI0BaHMS 00PA3I0B KOXH OOIBHBIX IICOPHA30M.

Metoael: B paGore  MCHONB30BaHBI  JaHHBIE — AHANM3a  OKCIIPECCHOHHBIX  OHOYHIIOB.
Tpoananu3upoBaHHble 00pa3Ibl ObLIN MOTYYeHbl U3 KyJIbTYp KieTOK (6 map 00pa3lioB) M KOXKH OONBHBIX
nicoprasom (4 mapsl 06pasios).

PesyabTarbl: CpaBHUTENbHBIN aHANU3 M3MEHEHHH TEHHOM SKCIPECCHH BBIABHJ TPYIIy K3 8 IeHOB
(MCM2, MCM4, MCM5, FOXM1, ASF1B, KIF11, TPX2 u TKI1), skcrpeccust KOTOpbIX MOBBILIEHA B
MOPa)XEeHHOH TICOpUa3oM KOXKe, HO MpH 3TOM, CHI)KeHa B kieTkax HaCaT, mocie ux o00paGoTkn
IUTOKNHAMHU. [IprMedaTensHO, 4TO STH I'eHbl IPUHIMAIOT HETOCPEACTBeHHOE ydyacTre B perurnkanun JIHK,
T.e. o0beanHeHbl oOmel ¢yukiuei. I[Tomumo 3TOro, HamM mokasaHo, 4ro obpaborka kiaerok HaCaT
HPOBOCHAIUTEIbHBIMU [IUTOKUHAMH ITIPUBOJMT K CHIDKCHHIO NpoiHQepanyy KICTOK, B TO BpeMs Kak,
HOBBIIICHHBII YPOBEHb T€X )K€ IUTOKWHOB SBICTCS ONHOM M3 OCHOBHBIX IPUYHMH TUNEpHponudepanun
OIUACPMAJIBHBIX KEPaTHHOLUTOB B KOXKE 60J'IbeIX IIcoprasoMm. ABTOpr npeanojiararoT, 4YTO BbISBJICHHBIC
MMM HM3MEHEHHMsI TeHHOM JKCIIPECCHH OTBETCTBEHHBI 3a CHIDKeHMs nponndepauun kierok HaCaT nocne ux
obpabortku TNF, IFNG u IL17.

3akuiouenne: PesynbraTel paboThl CBUACTENBCTBYIOT 0 ToM, 4yro HaCaT mmeer cymiectBeHHOE
OrpaHHYCHHE B KAYECTBE MOJIEIILHOI CHCTeMBI IICOpHasa, Tak kak odpadorka HaCaT mpoBocnanuTenbHbIMH
IUTOKMHAMH HE NPHUBOAWUT K YBENMYCHUIO INponudepanuy KIEeTOK. DTy OCOOCHHOCTh HEOOXOAMMO
IPHHAMATh BO BHHUMAHHE IPH M3y4YCHHN BIMSHHSA HOBBIX JEKApPCTBEHHBIX IIPENapaToB HA MPOIH(EpaIHIo
KJICTOK KOXKH.

CeKkyusa 2: MemoObl aHAAU3a MPAHCKPUNUUOHHOU akmueHocmu Kooupyrouwel u Hekodupyroujel
yacmu 2eHoma
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SHOTGUN LIPIDOMICS FOR CELL BIOLOGY AND MOLECULAR MEDICINE
Andrej Shevchenko

MPI of Molecular Cell Biology and Genetics, 01307 Dresden

Lipidomics, an emerging branch of omics sciences, aims at quantitative characterization of the full lipid
complement of cells, tissues or entire organisms. Shotgun lipidomics implies that total lipid extracts are
directly infused into a tandem mass spectrometer and thousands of MS and MS/MS spectra are acquired in a
single run. Individual molecular species are then recognized and quantified by their accurately determined
intact masses that are optionally combined with the masses of structure-specific fragment ions.

Shotgun lipidomics is appealing: it is a rapid, comprehensive, robust and versatile analytical method that
is compatible with almost any mass spectrometric platform. Continuous spray at the nanoflow rate provides
ample time to achieve robust ion statistics even for minor lipid peaks, while ionization conditions can be
tuned to enhance the sensitivity towards barely detectable lipid classes. There is no carry-over between
samples and the entire process from lipid extraction to spectra interpretation and visualization of lipidome-
wide compositional changes can be completely automated. Shotgun lipidomics is indispensable in both high-
throughput clinical screens and in-depth characterization of individual molecular lipid species, including
molecules from novel lipid classes isolated from a variety of model organisms from bacteria to men. Within
less than 5 min, a typical shotgun experiment quantifies 200+ species from more than 15 major lipid classes
from as low as 5 nmols of total lipids material. Here we demonstrate that high resolution tandem mass
spectrometers together with the dedicated data interpretation software LipidXplorer support a broad scope of
research efforts in cell biology, molecular medicine and nutrition science.

Section 3: Proteomics, peptidomics and metabolomics
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TRENDS IN STRUCTURAL COVERAGE OF THE PROTEIN UNIVERSE

Kamil Khafizov', Carlos Madrid-Aliste?, Steven C Almo?, Andras Fiser?

“Moscow Institute of Physics and Technology, Dolgoprudny, Moscow region, Russia, 2Albert
Einstein College of Medicine, Bronx, New York, USA, 3New York Structural Genomics Research
Consortium, Bronx, NY, USA

The exponential growth of protein sequence data provides an ever-expanding body of unannotated and
misannotated proteins. The worldwide structural genomics efforts facilitate functional annotation of proteins
through their structural characterization. Recently there have been profound changes in the taxonomic
composition of sequence databases, which are effectively redefining the scope and contribution of the large-
scale structure based efforts. Despite the enormous increase in the number of sequences, the overall
structural coverage of proteins, including proteins for which reliable homology models can be generated, on
the residue level has increased from 30% to 40% over the last 10 years. Structural genomics efforts
contributed 50% of this new structural coverage, despite determining only 10% of all new structures. These
and other major highlights from the analysis of protein sequence and structure databases will be presented.

Cekyus 3: [lpomeomuka, nenmudomuKa u memaboaomuka
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CHROMOSOME-CENTRIC QUANTITATIVE PROTEOME AND
TRANSCRIPTOME

Victor Zgoda, Arthur Kopylov, Natalia Moskaleva, Olga Tikhonova, Alexander Moisa, Tatyana
Farafonova, Svetlana Novikova, Andrey Lisitsa and Alexander Archakov

Orekhovich Institute of Biomedical Chemistry of the Russian Academy of Medical Sciences,

Russia

The current stage of C-HPP is focused on constructing the chromosome-centric proteomic catalogues.
Selected reaction monitoring (SRM) is recommended for C-HPP as the method for targeted protein detection
and quantification in complex samples due to its high sensitivity at the level of several protein copies per
cell. Using SRM, the fragment ion traces for 276 proteins were assayed by SRM in depleted plasma, liver
and HepG2 cells. Summarized SRM results for all types of biomaterial comprise 269 detected proteins,
including data on 164 proteins in plasma, 171 in the HepG2 cell line, and 186 in liver tissue. For 7 proteins
we observed none or poorly reproduced SRM signals. In total the detected proteins cover 95% of protein-
coding genes of Chr 18.

Concentration of 164 proteins encoded by Chr 18 was measured by SRM with stable isotope peptides as
internal standards. Plasma samples of 10 astronaut candidates were used to evaluate inter-individual
variance of the plasma protein concentrations. For 54 of 164 detected proteins the variance between samples
did not exceed 30% of averaged concentrations. At the same time liver samples were characterized much
higher level of inter-individual variation.

Analysis of protein distribution in tissues demonstrated that a significant portion of detected proteins
(51%) was observed both in human plasma and liver tissue. There were also proteins featured for plasma
only (33%) or exclusively observed in the liver (16%).

In addition, the transcriptome profiling for liver tissue and HepG2 cells was performed using two
RNAseq platforms (SOLiID and Illumina), and also by Droplet Digital PCR (ddPCR) and quantitative RT-
PCR. In summary, for liver tissue and HepG2 cells a «transcriptoproteome» was produced which reflects the
relationship between transcript and protein copy numbers of the genes on Chr 18.

Section 3: Proteomics, peptidomics and metabolomics
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STUDY OF UBIQUITIN-MODIFIED SUB-PROTEOME IN MOUSE LIVER

A.S. Zhabereval, E.L. Guryevl, E.V. Kondratieval, A.T. Kopylovz, V.G. Zgodaz, M.R. Gainullin*
Nizhny Novgorod State Medical Academy, Nizhny Novgorod, Russia, *Institute of Biomedical
Chemistry, Moscow, Russia

Ubiquitylation, a posttranslational modification of proteins, regulates a multitude of critical cellular
processes. Ubiquitylation results from the covalent linkage of the polypeptide ubiquitin (Ub) to a lysine on
the target protein. Ub can be attached either as a monomer or in a form of multi-Ub chains. Here we
examined some proteomic workflows aimed to discovery of Ub-modified subproteome. Experiments were
carried out on C57Black mice. Proteins, modified by multi-Ub chains of different length and topology, were
isolated from liver 1) by immunoprecipitation with antibodies against K48-associated multi-Ub chains (clone
FK2); or 2) by pull-down using synthetic protein construct termed Tandem Ubiquitin Binding Entities
(TUBE), composed of Ub-binding domains, and thereby allowing specific high-affinity extraction of target
proteins, modified by K48- and K63-linked multi-Ub chains. Composition of obtained fractions were tested
by immunoblotting with anti-Ub antibodies. Same set of K48- and K63-positive proteins was processed in
two different ways: 1) initially separated by SDS-PAGE and then subjected to in-gel trypsinolysis; or 2)
directly digested on FK2- or TUBE-conjugated beads. Tryptic peptides were loaded onto Orbitrap mass
spectrometer; spectra were analyzed using Mascot. Interactome mapping of identified proteins was carried
out using Cytoscape. Resulting protein lists were compared with published proteomic data, obtained from
mouse liver by immunoenrichment of di-Gly modified peptides. Suitability of described workflow for
functional characterization of Ub-dependent processes as well as feasible applications of obtained data sets,
e.g. for biomarker discovery, is discussed. This work was supported by RFBR grants 12-04-01836 and 14-
04-01199.
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COMPREHENSIVE PROTEOME ANALYSIS OF OVARIAN CANCER ASCITES AS
A MEDIUM FOR INTERCELLULAR COMMUNICATION

Victoria Shender, Marat Pavlukov, Georgij Arapidi, Nikolay Anikanov, Sergey Kovalchuk, Rustam
Ziganshin, Vadim Govorun

Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, RAS, Moscow, Russia

Introduction and objectives: Ovarian cancer ascites is a native medium for cancer cells that allows
investigation of the secretome of cancer cells in their natural environment. On the one hand, this medium is
of interest as a promising source of potential biomarkers, on the other hand, as a medium for intercellular
communication. Studies of the ascites with the use of omics technologies can help understand the
peculiarities of cancer cell activity in the organism and elaborate new therapeutic approaches. The aim of this
study was to elucidate specific features of malignant ascites proteome.

Methods: Proteomes of ascites from ovarian cancer patients and those of portal alcoholic cirrhosis were
compared. The content of several small nuclear RNAs in ascites was analyzed. To confirm the result of
proteome analysis we examined the proteins exported from ovarian cancer cells in vitro. SK-OV-3 cells were
grown for 24 h in serum-free medium, next vesicle-associated and free proteins were separated by
differential centrifugation and profiled by mass spectrometry.

Results and discussion: Proteomic analysis allowed us to identify 2096 and 1855 proteins in ovarian
cancer and cirrhosis ascites, respectively, 424 proteins were specific for malignant ascites. Functional
analysis of the ascites proteome demonstrated that the major differences between cirrhosis and malignant
ascites were observed for the cluster of spliceosomal proteins. To confirm this result we demonstrated that
several splicing RNAs were exclusively detected in malignant ascites, where they probably exist within
protein complexes. Also, this result was confirmed in vitro using ovarian cancer cell line.

Conclusions: Ascites contains various components that participate in cellular communication. Our
results raise significant questions about the role of the spliceosomal complexes in the cell-cell
communication. Currently we have no direct evidence that the mentioned above ribonucleoprotein
complexes could affect neighboring cancer or normal cells however we propose that they could promote
cancer cell survival and metastasis by affecting cancer specific splicing changes by yet unknown mechanism.

Section 3: Proteomics, peptidomics and metabolomics
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MMPO®UIb HEVUPOHAJIBHBIX U CUTHAJBHBIX BEJIKOB B INEHYMBPE
MOCJIE IOKAJIBHOTO UH®APKTA B KOPE MO3I'A KPbIC

AembsaHeHKo C.B., PepopeHko .M., Y3aeHckuii A.b.

HOxHblIli hedepanbHblli yHueepcumem, 2. Pocmoe-Ha-fjoHy, Poccusa

Tepanus MHCY/IbTA HalpaBlICHA HAa OrPAaHUYCHHE PACHPOCTPAHEHUsSI HEKPO3a U CIACeHHE HEHPOHOB M
IJIMH B IEPeXOJHOIl 30He, meHymMOpe. MbI MpOBeNIN MPOTEOMHOE UCCIEAOBaHHE OEIKOBOro Hmpoduis B
neHymOpe mocine JokaabHOro ororpombornueckoro uHdapkra (PTH) B kope MO3ra KpbIChl ¢ TIOMOIIBIO
mukpounnos The PanoramaAntibodyArray — Neurobiology (Sigma-Aldrich), B koTopsIx 1MMOOHIN30BaHbI
aHTHUTENA NMPOTHB 224 HEHPOHHBIX U CUTHANBLHEIX OenkoB. OTH ObUT BEI3BAH Ja3ePHBIM 00IyYEHHEM KOPBI
Mo3ra 10CjIe HHBEKIHH OCHIraabCKOTO PO30BOro. I'MCTONOTHYECKOE H yIbTPACTPYKTYPHOE HCCIICAOBAHHC
gepes 1 u 4 gaca mociae ®TH mokazano, uro pasmep siapa PTU - 3 mm, mupuaa neHymOps! - 2-3 Mm. B siipe
nHpapKkTa HAOMIOJAINCH OTEK, BaKyOJIM3alMs LUTOIUIA3MbI, pa3pyIICHHE OpraHelll, Ae30praHHu3aLus
muenuHa. B nenym6pe Bosie siapa @TH cTpykTypHbIC M3MEHEHHUs! OBLIN CXOAHBI, HO KJICTKH ObuIH Gojee
coxpanHsl. Ha nepudepnn neHyMOphI BCTpE4aqoch Maa0 H3MEHEHHbIX KJIETOK, HO HOPMAIbHO BBITIISISIINC
HEHPOHBI, TIIHANbHBIC KICTKH M COCYIbl OBUIM OKPY)KEHBI OTEKOM. IIpOTeOMHOE HCCleOBaHUE BBIIBUIIO
HOBBILICHHE SKCIPECCUH OCIIKOB, YUaCTBYIOIIHX B IIOACPKAHUH LIEITOCTHOCTH, HABUTAL[MK U POCTE aKCOHOB
(NAV3, MAP1, CRMP2, PMP22); B MeXKIeTOUHBIX B3anMomeicTBusax (N-KaarepuH); B CHHANTHYCCKON
nepenade (rmyramaraekapOokcunasa, tpunrodanruapokcmiaza, MUNC-18-3, u cunbmima-1); B 3ammure
mutoxonapuil (PINK1); B youkBuTHH-OmOCpEeoBaHHOM HpoTteonnse u ounctke Tkanu (UCHLIL, PINK1,
cunpmini-1); a Takke antHanontuyeckux Oenkos (PKBo, ERKS). DT u3aMeHeHus, a Takke CHIKEHHE
yposast PKC, PKCB1/2 u TDP-43 Gbiiin, B OCHOBHOM, HAlpaBJICHbI HA BBDKUBAHUE M BOCCTAHOBJICHUE TKAHH
neHyMOps1. Pabota nomnepskana rpanramu POOU (14-04-00741)_u PH® (14-15-00068).
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U3YYEHUE CTPYKTYPHBIX OCOBEHHOCTEH BEJIKA JE®EH3UHA COCHbI
OBBIKHOBEHHOM CINEKTPOCKOINIMYECKMMH u PACYETHBIMH

METOJAMHU

XavipytauHos b.U., MyxamegoBsa /1.H., Tapacosa H.b., Uguatynnuu B.3., ®aiisynaun 4.A.,
Epmakosa E.A., lorones 10.B., 3yes 10.®.

KazaHckuli uHcmumym 6uoxumuu u 6uogusuku PAH, 2.KaszaHb, Pocculickas ®edepayusn

Jlebensuusl — Hu3KOMoeKymsipabie (3.5-6.0 kJla) Gorarble HLMCTEMHOM KaTHOHHbBIC MEMTHIbI
l/IMMyHHOﬁ CHUCTEMBI, OGHa}IaIOLLU/IC 61/[0.]'[01"!4‘{6(}}(012 AKTUBHOCTBIO B OTHOIIEHHE K HEKOTOPBIM BHIAM
GakTepuil n HU3IMNX rpudoB. HecMOTps Ha MIMPOKOE PacpoCTpaHEHHE Ae(EH3UHOB U X aKTHBHYIO POJIb B
OGMONIOTMYECKNX MPOIlECccaX, MEXaHW3M HMX JeHCTBHA OCTaeTcs Majo H3ydeHHbIM. B maHHON pabGote
metogamu SIMP, MK-criekTpoMeTpuu M KpPyroBOro JMXPOH3Ma HCCJIEI0BAaHbl CTPYKTYPHBIE OCOOEHHOCTH
pexkombunanTHoro Oenka naedensuna PsDef-1  cocubl  oObikHOBeHHON (Pinussylvestris). Meroxom
criekrpockornud SIMP mokasaso, uro PsSDef-1 B3anuMoeiicTByeT ¢ a3u1oM HATPHsL.

C HCII0JIb30BAaHUEM CcnenuaJu3snupoOBaHHbBIX 1ITaMMOB u COBPEMEHHBIX BEKTOPHBIX  CHUCTEM,
ONTUMU3HPOBAHBI YCIOBHSI 9KCIIPECCHH, BBIICIICHHS, OYMCTKH U XpaHeHUs pekoMOuHaHTHOro Oenka PsDefl.
BBbINMOMHEHHBI KOMILIEKC paboT 10 KiIOHMpoBaHMIO U 9kcrpeccun PsDefl mosBommn paspaborats
OpPUTMHAJIBHYI0 METOJMKY, COCTABJICHHYIO Ha OCHOBE HECKOJIBKHX IIPOTOKOJIOB, C Y4YE€TOM CBOWCTB
nedensuna PsDefl n ncnonssyemoro sxcnpeccupyrouiero mramma Rosettagami(DE3)pLysSB. Io naHHbIM
VK-criekTpoMeTprE M KpyroBoro auxpomsma y Oeika PsDefl oOHapykeHO BBICOKOEC COzepKaHHe
SJIEMEHTOB BTOPHYHOW CTPYKTYphI, C IpeoOIagaHHeM JA0NU OeTa-CTPYKTyp HaJ aibda-CIHpasMH.
HccnenoBanns SIMP nHa ofpasie ¢ ecTecTBeHHBIM cojepkanneM uzotonoB 13C u 15N BeisaBuiH
XapaKTepHbIE IIPU3HAKN HATNYMS XUMUYECKOr0 0OMEHa, KOTOpBIC IIPOSBILUINCH B 3HAUUTEILHOM YIIHPEHUH
CIIEKTpalbHBIX JIMHHH M WX 3aBUCHMOCTH OT Temmeparypsl u PH pacrBopa. Okcnepuments: SIMP-
uddysomerpun nokasanu Hanuuue B pactBope ABYX dopwm Oenka PsDefl: monomepa u aumepa. Ipudem
npu Temneparypax Hmwke 20C npeobiamaer auMepHas popma nedeHsuHa, a npu temneparype Boime 35C
MoHoMepHas popma. O6HapyeHo B3aumoeicTsre nedensuna PsDefl ¢ asumom Hatpus. [lpu moGaBneHnm
B BoaHbIi pactBop ¢ PsDefl asuna natpus B criekrpe SIMP 1H Ha61110/1a710Ch TIOSIBIICHNE JOTIONHATENBHBIX
CHEKTPaJIbHBIX JIMHHUHA.

Tpernunas W BTOpHYHAs CTPYKTypa Oenka OBUIM CKOHCTPYHPOBAaHBI HAa OCHOBE II€PBHYHON
mocyieIoBaTeNnsHoCTH ¢ nomoinpio nporpamm FUGUE, Geno3d, |-TASSER. IlomydeHHble CTPYKTYpbI
XOpOLIO COrjacyloTcs ¢ JaHHbIMM MK-CHEKTpOCKONNMM M W3BECTHBIMH CTPYKTYPAMH PaCTHTENIbHBIX
neeH3HHOB. MeTonoM MOJICKYJISIPHOTO JIOKHHIA MOJIYEeHBI IIPeJBAapUTEIbHBIX CTPYKTYPhl IHMEPOB
nedensunaPsDefl.

PaGora BbinonHeHa npu GpunancoBoit nopnepxke PODHU, rpant Ne12-04-01286-a.
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HU3YYEHUE CHUTHAJIBHBIX l'lYTEﬁ, AKTUBHUPYIOIIUXCA PELEIITOPOM
IRR B KJIETOYHOM ¥ MBIIIIMHOM MOJIE/IA

10.H. Hekpacosa, A1.M. LWaaxmetosa, 0.B. Ceposa, WU.E. flees, H.B. NMonosa, A.l. MeTpeHko
UHcmumym BuoopaaHuveckoli xumuu um. akad. M.M. LLlemsaKkuHa u F0.A. O84uHHUKo8a PAH,
Mocksea, Poccusa

Hamu ObUIO OGHApyXeHO, YTO «CHPOTCKHi» pelenTop, Mogo0Hblil peuenropy uHcyiauHa (insulin
receptor-related receptor, IRR) axruBupyercs B cnaborenounoii cpege. C wenbio Gosee MOIHON
XapaKTEPUCTHKM CBOMCTB pelEenTopa ObUIM MPOBEACHBI SKCIEPUMEHTHI 10 BBIACHEHUIO MOJEKYISAPHOTO
MexaHu3Ma (GyHKunoHupoBanus IRR Ha MOJENTbHOM JIMHUY KJICTOK M JIMHHM MbIIIeld HOKayTHBIX 1o IRR ¢
HaIlpaBJICHHON HHAKTUBALME TeHa iNSIT, KOJUPYIOLIEro 3TOT PELEeHTop.

Msl npoananusupoBanu padoty peuentopa Ha kiaerounoit suuun MING, kortopas skcnpeccupyer
¢byHkuuonansHo akTHBHEIA IRR, W 1o 3Toil mpHuMHE SABIACTCA yHOOHOW MOJENBIO JUIA H3yHCHHS
CHUTHAJIBHOTO Kackaja, 3amyckatomierocs npu akruauun IRR. Jlusarer kierok MING, npenBaputensHo
obpaborauHeix mienounsiM pH, moxsepramu BecrepH-010T-aHann3y ¢ NPUMEHEHHEM AHTUTEN IPOTHB
(bochoprIHpOBaHHEIX (POPM BHYTPUKIETOUHBIX OCIKOB, BOBICYCHHBIX B CHTHAIBHBIN ITyTh MHCYIMHOBOTO
penenropa. beuto ycraHosieno, uto ayrodochopunmpoBarnelRR mox meiicTreM cinabomenovHoil cpept
HPUBOJNUT K HpsiMoMy (ocdopuimpoBanmio cyberpata MHCYIMHOBOrO perentopa 1 tuma (insulin receptor
substrate 1, IRS-1). Takke MbI mOKa3any, uto aktuBaiys IRR IpUBOIUT K 3HAYMTENBHBIM MEPECTPONKAM
aKTHHOBOTO IUTOCKeNeTa B kietkax MING. YcraHoBIeHO, 4TO MHIMOHTOP ceMeiicTBa PerenTopa HHCYIHHA
linsitinib Grokupyer Habmogaembie 3¢ dekTs Mo AelcTBUEM wen04Horo pH. DT0 yKashBaeT Ha BEIYIIYIO
pois IRR B pocdopunuposannn IRS-1 nox aeiicteuem menoun.

CpaBHEHHE TPAHCKPHUIIMOHHOTO MPOQWIS TEHOB M3 CPE30B MOYEK MBIIIEH IMKOTO THIA M MBILICH,
HOKAyTHBIX 10 TeHy INSIT, M0Ka3allo, YTO y HOKAYTOB CHHIKEHA SKCIPECCHs KaKk MUHUMYM 30 GElkoB H
HOBBILIEH YPOBEHb OJKCIpecCHH mnpubmusuTensHo 60 Oenko. Haubonblumii MHTEpec IpeacTaBiiser
M3MEHEHHE SKCIPECCHH OCIIKOB, BOBICUCHHBIX B PETYIISIHMIO KUCIOTHO-IIEIOYHOr0, CONEBOro GanaHca, u B
CUTHAJIbHBIE IIyTH pELENTOPOB HHCYIMHOBOro cemeiictBa. IIpoBepka ypOBHS 9SKCIIPECCHH T'E€HOB,
KOJMPYIOIIUX OSJIKH JaHHBIX KJIACcCOB, ¢ nomolbio TP B peabHOM BpeMEHH HOATBEPANIO CTATUCTUYESCKU
JIOCTOBEPHOE CHIDKECHHE SKCIIPECCHM TI'€Ha aHHOHHOTO OOMEHHMKa NeHApuHa (Pendrin) u moBbllIeHHE
9KCIPECCUH T'eHa HHCYIMHOMOA00HoTO (haktopa pocta 2 (IGF-2) y HokayToB.

PaGora BeinonHena npu QunancoBoii nognepikke PODOU (rpauter Ne 12-04-91054-HITHH _a, 14-04-
01736_a, 13-04-90481 Ykp_¢_a), ITIporpamm dynnamenTanbueix uccaepopanuii PAH «®yHaMeHTaIbHbIe
HayKH — MEIHIIHHEY, «MOoJeKyIspHas U KJIeTOYHas OHONOTUs».
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APPROACHES TO HARNESSING THE COMPLEXITY OF METAPROTEOMIC
DATA

Zaripov R.l., Bgatova E.V., Altukhov I.A., Alexeev D.G.

Moscow Institute of Physics and Technology (State University), Moscow, Russian Federation

Complex microbial communities are an integral part of the human body. Determination of microbiome’s
diversity is important for understanding its role in maintaining the host organism’s health and for finding
ways to regulate microbial community preventing and treating diseases.

Modern analysis of microbiome includes multiple complementary meta'omic approaches that enable
fully and accurately characterize the microbial communities and their interactions with the environment and
the host organism. In this study, we try to choose the best reference metaproteome database to explore the
diversity of microbiome. After obtaining spectra of peptides from a mass-spectrometer we searched these
peptides on primary protein sequences of all variants of selected databases.

A number of challenges, such as the exact identification of each individual peptide, appears because of
shortcoming of metaproteome reference database along with the conservatism of some proteins. To assess
the quality of protein identification offered some parameters.

To improve the quality of the reference database and identification of peptides this study suggests the
following approaches:

1) the use of different reference meta proteomic databases: bgi, SwissProt and “triple” database ( bgi +
SwissProt + E-coli);

2) narrowing reference database according to metagenome;

3) correcting the reference database with single amino acid polymorphisms (SAAPS).

Moreover a comparison of metaproteome-based phylogenetic tree vs metagenome-based phylogenetic
tree was made to find out if they are alike, for a case we have only one of these sets.

It is important not only to study completeness of chosen DBs, but to study their complexity, which
depends on a number of well-identified bacteria, a number of bacteria that peptides was sorted with and etc.
To asses this complexity we created a set of other parameters.

Section 3: Proteomics, peptidomics and metabolomics
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HOBBIE META/IVI-A®@®UHHBIE COPBEHTbLI, COJAEPKAIIME HWOHDI
KEJIE3A (III), U BO3MOKHOCTU UX NPUMEHEHHUA AJId PEHIEHHWA
3AJAY ®OCPOINIPOTEOMHUKHU.

Moponbckan E.I'I.l, KpacHos H.B.l, AnekcaHaposa M.n.z, Cyxoponos H.r.3, MosrywmuH M.A.l,
LWpeitHep E.B.z, Fnapunosuy B.,D,.Z, Centotnt A.A.2

1dreyH PAH Mcmumym ananumuveckozo npuGopocmpoenus PAH, CaHkm-emep6ype,
Poccus, 2®r6YH "MHcmumym mokcukonozuu ®MBA Poccuu", CaHkm-llemep6ype,
Poccus,>Cankm-Nemep6ypackuii 2ocydapcmeeHHeiii yHusepcumem, CaHkm-Ilemep6ype, Poccusi

OpunuM n3 Haubosee pacIpOCTPAHCHHBIX METOOB, MCIONB3YeMBIX B (ocdonporeomMuke s
crienUYHOrO BbIACHCHNS (OCHOPMINPOBAHHBIX MENTUI0B M3 OHOJIOIMYECKOro obpasia, SBIsSeTCs
Metat-adduHHas Xxpomatorpadus. B cBsi3H ¢ OTCYTCTBHEM Ha PHIHKE OTCYECTBEHHBIX MeTaLI-adGHHHBIX
copOEHTOB, HEIaBHO ObUIM pa3pabOTaHBl M CTAHIAPTH30BAHBI [(Ba HOBBIX THIA CTPYKTYP, COACPIKAIINX
nonsl xenesa(lll):

Meramn-xenatusiii - copbent (MXC) mnpeacrasisier co00if  HEpacTBOPHMBIC —KOJUIAIICHPOBAHHbIC
MOHOMOJIEKY sipHble  con  creapara Fe(lll), momydennsie mo wmeromy JIsurmiopa-Biomkerr. Ero
TMPEUMYIIECTBOM SABJIACTCS TO, YTO [IOBEPXHOCTH CTPYKTYPBI COCTOUT ITOYTH ITOJTHOCTBIO U3 HOHOB METAJIJIOB.

HanopucnepcHblit MeTaJUI-OKCHIHBIH COPOEHT MpeICTaBiIAeT COO0H OKCHI XKele3a, MOIyYeHHBIH 30I1b-
reNb METOZOM C COBMECTHBIM CaMOPACIIPOCTPAHSIOLIMMCS CHHTE30M, WHAYIHPOBAHHBIM MHUKPOBOIHOBBIM
n3inydeHueM. TTonydeHHble HAHOYACTUIBI UMEIOT pa3mep He Gosee 10 HM U 00IaNAIOT Pa3BUTON TOPHCTOM
HOBEPXHOCTBIO.

O6a copOeHTa ObUTH OXapaKTEePH30BaHbI (ONPEACICHBI yaAeAbHAs TOBEPXHOCTb, COPOLIMOHHAST EMKOCTb,
M309JICKTPHYCCKAss TOYKA, M3YYCHBl H30TEPMBI copOLMH), M ObUIa MOKa3aHa BO3MOXHOCTh HX
HCIIONB30BAHMUS MIPH PELICHNH 337124 HocONPOTEOMHUKH.

B Tom umcie, ObuIO mpoBeneHO crenupuuHOe H3BIeYEHHE (HOCHOPUIMPOBAHHBIX IIENTHIOB H3
6nooGpasia, mpeAcTaBisomero coboif (epMeHTaTHBHBI THApONM3aT KazeMHa Obika. [lokasaHo, uTO
C0p6Lll/lﬂ NPOUCXOIUT IMPAKTUYECKHA ITIOJHOCTBIO, CTCIICHb H3BIICYCHUSA q)OC(i)Opl/lﬂl/lpOBaHHle MNCITUI0B
cocrapisier He MeHee 60%. Takke ObUIO I0OKa3aHO, YTO MO CHENU(HYHBIM M CEIEKTUBHBIM CBOHCTBAM
COpOEHT MPEBOCXOAUT KOMMEPUECKHil aHAIOr, MCIONb3yeMblii B aHATOTHYHBIX YCIOBHsX. [lokasaHo, 4To
MoHODOCGhOPHUINPOBAHHBIE TENTHABI JASCOPOMPYIOTCST C COPOCGHTOB B MEHBIICH CTEMEHH, YeM
nmdochopunposannsie. HedocopuanposaHHbie NeNTUIb Ha COPOSHTAX MPAKTHIECKU HE yASPKUBAIOTCS.
Bbuta mpoBe/ieHa KOJMYECTBCHHAs OLECHKA 3aBUCHMOCTH CTEIEHH H3BIeYeHHs (HocdOpHIHPOBAHHBIX
HENTHIO0B [P Pa3iIHYHBIX HX KOHIEHTPALHAX B CIOXKHOW OHONOrHYecKOi cMecH (Ha MpUMepe MOHO- H
1ndochOpUINPOBAaHHBIX MENTHIOB Ka3eHHA, OMEIIECHHBIX B THAPOJIU3aT KIETOYHOro Ju3ara auHnu Hel a).
TToka3ana iMHelHas 3aBUCHMOCTD B IIMPOKOM KOHLIEHTPALMOHHOM JHara3oHe.

Kpome Toro, Obu1a MokasaHa BO3MOXKHOCTb CEJICKTHBHOTO BBIJCICHUS alyKTOB 3apHHA C MENTHAAMU
CBHIBOPOTOYHOrO anbOyMuHa ((ocHOpHINPOBAHHBIX MENTHIOB) YeJOBEKAa METOJOM MeTalI-ad(puHHON
xpomarorpaguu Ha copOenTax, copepxaumx xeneso (I11).
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CYTOTOXIC ACTIVITY OF STREPTOMYCES PEPTIDE METABOLITES
AGAINST HELA AND MCF-7 CANCER CELL LINES

Bikmullin A.G.", El-Shafei S.M.A. !, Abd EI-Rahman A.A. ?, Zalyalyutdinova L.M. %,

Validov S.Z. 1, Alimova F.K.*

Kazan Federal University, Kazan, Russia, 2Minia University, EI-Minia, Egypt

In the last several years, there has been an increase in the use of microbial materials in clinical
development of new drugs and methods in the treatment of neoplastic processes. It is well know
that, Streptomyces are efficient technical producers of antibiotics. An interest to Streptomyces as source of
antimicrobial peptides (peptide metabolites) and peptaibols which have antibiotic, apoptotic and antitumor
action increase day by day.

In this regard, the current study was aimed to investigate the cytotoxic activity of peptide metabolites
(PM) from Streptomyces mirabilis FK749 (this strain was extracted from soil of Republic of Tatarstan) on
the viability of Hela and MCF-7 cancer cells (fraction of PM was purified by gel-filtration and ion-exchange
chromatography, molecular weight of PM was measured by MALDI TOF/TOF system and was 680-1800
Da). To achieve this objective, cells were exposed to 0, 20, 40, 60, 80 and 100 mg/ml PM of S. mirabilis
FK749. After 24h incubation the effect of PM on the viability and apoptotic activity of the cancer cells were
assessed by using trypan blue and TMRE assays. Morphological changes were examined. Whereas, the half-
maximal inhibitory concentrations of PM were assessed after 72h incubation. The results of this study
revealed that treatment Hela and MCF-7 cancer cells with PM at 40 mg/ml and above concentrations up to
100 mg/ml were found to be cytotoxic and leads to a decrease in the cell viability. The morphological
changes observed in Hela and MCF-7 cells exposed to different concentrations of PM were found to be in a
concentration dependent manner. Hela cells were shown to be more resistant against PM than MCF-7 cells.
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MMOJIYYEHHUE n KPUCTAJIJIU3ALUA DPAKTOPA HWHUIUALIUU
TPAHCJIILIUU 2 (E/AIF2)

E. A. Cton6oywkuHa, B. . Apxunosa, M. b. Nap6ep

®dedepanbHoe 2ocydapcmeeHHoe 6todxemHoe yupexcoeHue HaAyKu MHcmumym 6enka PAH,
IMywuHo, Poccusa

V oykapuor u apxeii e/alF2 sBusercs rereporpuMepHbIM OenkoMm, B KOTOpoM anbha u Oera
CyOBbEAMHULBI B3aHMOACHCTBYIOT C LEHTPaIbHOH ramma cyobepunuueil. B kommiekce ¢ I'TO efalF2
crietdudHO cBsi3bBaeT HHNIHaTopHyto MeTnoHmwI-TPHK (Met-rPHKi) u nocrasnsier e€ B P-ydacTok manoii
puboCOMHON cyOuacTHIBI, TakuM 00pa3oM, 3amyckast cHHTe3 Oenka B KieTkax. Hameit rpymmoit Gbuta
ompejeneHa CTpykTypa apxeiiHoro daxropa alF2 u xomruiekca Met-TPHKisalF2eI'T®. [lo cux mop He
HOJTy4eHO HM OJIHOM IPOCTPAHCTBEHHOH CTPYKTYpbl dykapuorHueckoro ¢akropa elF2. CpaBHHTENbHBII
aHAIM3 AMUHOKHCIIOTHBIX IIOclenoBaTenbHocTeil cyObemmnmn alF2 u elF2 mokasam cymiecTBeHHBIE
pasimuMs MeXIy dTUMH AByMs pakropamu. Hamm nccienoBanust B cotpyanuuectse ¢ npodeccopom M.H.
Mlarckum (HUM ®Xb nmenn A.H. Benosepckoro MI'Y) Bnepsbie nokasamu, uto alF2 me crocoben
MOJIHOCTBIO 3aMeHTh (yHkimu elF2 Oymy4unm moGaBieH B CHCTEMY TPAHCIIIMH W3 MIICKOMHTAIOUINX,
PEKOHCTPYHPOBAHHYIO M3 OUYMILEHHBIX KOMIIOHEHTOB, B KOTOPOM OTCYTCTBYET JyKapHOTHYECKHil (akTop
elF2. Hamm Tekyiue MccieOBaHMs HAIpPABICHbl HAa INOJyYeHHE PEKOMOMHAHTHOTO 3yKapHOTHYECKOrO
taxropa elF2 u onpezenenue ero cTpykrypbl MetogoM PCA.

Hamm  cosmamel  mrrammsi-cymeprpoayteHtsl Escherichia coli it Bcex  cyObemuHmiy — Oenka
elF2 Saccharomyces cerevisiae 1 Homo sapiens. Beoigenenst anbpa u Oera cyObeauHnnel elF2 B
HpenapaTHBHBIX KojnuecTBax. [IpoomKkaloTest SKCHEPUMEHTSI 110 BBIICICHUIO raMma cyobeuunist elF2. B
HacTosiIee BPeMsi MbI TIOJYYHIIM XUMEPHBIH reTepotpuMepHblii paxtop e/alF2, comepxaiuuii apxeiHyro
ramMma cyObeanmHuny. JlaHHbI mpenapar ObUT MCIONBb30BaH Juisi Kpucrtamiuzauuu. IToiaydeHsl IepBbie
MHUKPOKPHCTAIIIBL.
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METABOLOMICS OF ANHYDROBIOSIS IN AN AFRICAN MIDGE POLYPEDILUM
VANDERPLANKI

Takahiro Kikawada®, Richard Cornette’, Elena Shagimardanovaz, Ruslan Deviatiyarovz,

Oleg Gusev?

!National Institute of Agrobiological Sciences, ’Kazan Federal Univeristy

Larvae of African midge Polypedilum vanderplanki in dry seasons enter into "anhydrobiotic" state,
completely suppressing metabolism and losing more than 95% of water from their bodies. These
anhydrobiotic larvae maintain viability for decades and revive back to active life within 30-50 minutes being
placed back to water. In dry state, the larvae shows cross-tolerance to external stresses, including high and
low temperatures (-2700 C to + 1000C), organic solvents and excessive doses of radiation (UV, gamma-rays,
heavy ions). In the current study we analyzed changes in quantity of 200+ metabolites in different time
points in the larvae subjected to desiccation and further revived upon rehydration. We found that the cycle of
anhydrobiosis is tighly linked to the major changes in the metabolic profile. The major contributors in this
process would be trehalose, kynurenine and members of allantoin cycle. We also anticipate existance of new
phytochelatine-type peptides in the sleeping chironomid.
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EXTRACELLULAR MEMBRANE VESICLES SECRETED BY MYCOPLASMAS ARE
ENRICHED IN VIRULENCE PROTEINS

Alexey A. Mouzykantov’, Natalia B. Baranova’, Elena S. Medvedeva®, Tatiana Yu. Grygorieva®,
Maxim V. Trushinz, Olga A. Chernoval, Vladislav M. Chernov*

!Kazan Institute of Biochemistry and Biophysics, Kazan Scientific Centre of the Russian Academy
of Sciences, Kazan, Russia, *Kazan (Volga region) Federal University, Kazan, Russia

Mycoplasmas (class Mollicutes), the smallest prokaryotes capable of self-replication, as well as
Archaea, Gram-positive and Gram-negative bacteria constitutively produce extracellular vesicles
(EVs).However, little is known regarding the content and functions of mycoplasma-derived vesicles. Global
proteomic profiling of EVs from mycoplasmas (A. laidlawii and M. gallisepticum) and identification of
proteins exported from mycoplasma cells via vesicular structures were the aims of this study.

Taking a proteomics approach using LC-ESI-MS/MS, we have documented for the first time the
proteins in EVs secreted by cells of mycoplasmas - A. laidlawii (the causative agent of phytomycoplasmoses,
the predominant contaminant of cell cultures) and M. gallisepticum (the causative agent of chronic
respiratory disease in domestic poultry, the predominant contaminant of chicken-embryo based vaccines).
We identified 97 proteins in EVs of A. laidlawii and 12 proteins in EVs of M. gallisepticum. Analysis of the
identified proteins indicated that EVs of the mycoplasmas are enriched in proteins that may play critical roles
in mycoplasma-induced pathogenesis. Many mycoplasma vesicular proteins are involved in the adaptation of
bacteria to stressors, survival in microbial communities and pathogen-host interactions. These findings
suggest that the secretion of EVs is an evolutionally conserved, universal process that occurs in organisms
from the simplest wall-less bacteria to complex organisms and indicate the necessity of developing new
approaches to examine the smallest prokaryotes and to control infects.

This work was supported by grants from the Russian Foundation for Basic Research (12-04-01052a, 13-
04-02070), a grant from the President of the Russian Federation (MK-3823.2013.4). The authors are grateful
to V.V. Salnikov and G.F. Shaimardanova from the Kazan Institute of Biochemistry and Biophysics KSC
RAS for their assistance with TEM, Y.N. Osin from Kazan (Volga region) Federal University for his
assistance with SEM, O.V. Pobeguts, I.A. Altukhov and S.I. Kovalchuk from the Research Institute for
Physical Chemical Medicine of the Ministry of Public Health of the Russian Federation for their technical
assistance with proteomics research.
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PEr'YJIAUNUA ABOTHOI'O METABOJIU3MA B KJIETKAX MOJIOYHOKHUCJ/IBIX
BAKTEPUM LACTOBACILLUS PLANTARUM

Katlomos AiipaTt PawmuTtoBuy, Caetrapaesa AnbbuHa AnbbeptoBHa, Tapacos Hukonai

Bukroposuy
®rAOY BI10 KazaHcKuli (Mpusonxcckuli) pedepaneHeiii yHusepcumem, KazaHs, Poccus

B Hacrosimiee BpeMs a30THBIH MeTaboJIM3M MOJIOYHOKHCIBIX Gaktepwii Lactobacillus mpakruueckn He
HCCIIEI0BaH, HECMOTPS Ha KX IIHPOKOEC HPUMCHCHHE B IPOM3BOACTBE MOJOYHOKHCIBIX POIYKTOB,
KBAIllEHHd ¥ CHJIOCOBaHHH. Takum 06pa3OM, AHaJIU3 MOJICKYJISPHBIX MEXaHU3MOB pPEryJisiiud a30THOIO
MeTtaboiu3Ma B KIETKaX JIAaKTOOALMJLT SIBISIETCS aKTyasbHOIM 3aaueil. B equHMYHBIX paboTax HMETCs
JIaHHBIC O HEKOTOPHIX acCHeKTaXx OCOOEHHOCTeH a30THOro Meraboim3Ma Jakrobaumut. [IpeaBapUTenbHbII
CpaBHHTENbHBIH aHanmu3 reHoma L. plantarum c reromom B. subtilis BbIsIBIIT BBICOKYIO TOMOJIOTHIO OIEPOHA
[JIyTAMHHCHHTETa3bl W IO3BOJIII HACHTHGUIMPOBaTh (aktop Tpanckpunuuu GINR, 6Guuskuit romosor
KOTOpOro B kierkax B.subtilis sisisiercst peripeccopom reHoB a30THOro oOMEHa B YCIIOBHSIX €rO BBICOKOM
nocrymHocTr. Omnako, BreHome L. plantarum orcyreByror renst GenkoB TNrA u GInK, wurparommx
BEJYLLYIO POJib B KOHTPOJIE aKTUBHOCTH I'€HOB a30THOro Merabosama y B.subtilis.

ueﬂb}o pa60T1,1 SABJIACTCS UCCIIEAOBAaHUE MOJIEKYJISIDHBIX MEXaHU3MOB KOHTPOJISI a30THOT'O MeTaGOJ’[l/l3Ma
MOJIOYHOKHCIBIX — Oaktepuit Lactobacillus  plantarum. Ins  upentudukanmm 3G HeKTOPHBIX  MOIEKYI
¢daxropa Tpanckpunuuu  GINR - w3 Gakrepumii Lactobacillusplantarum Gbuta cozjana  reHeTHueckas
KOHCTPYKLMSI JUIsl TUIEPIIPOAYKLMKE pekoMbuHanTHoro Genka GINR ¢ ahpuHHBIM TMCTHANHOBBIM TaroM
npoBeieHa ounctka Oenka meromoM addunaoi xpomarorpaduu Ha Ni-NTA cedapose. IIposenero
nccrenoBanue 3pHeKTopHbIX MoseKyi dakTopa TpaHckpumimu GINR — perysITtopoB ero akTHBHOCTH CpPeiH
KJIEeTOYHBIX MeTaboiautoB (AT®, royramun, AM®). Uccnenoana JTHK-cBsi3bIBaroIas akTHBHOCTE Oelka
GInR.

PaGora BeImonHeHa npu GpuHAHCOBOI Mo Iep)KKe TpanTa PODU 14-04-32317mon_a.
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TUNEPNIPOAYKIHUA CEPMHOBOM INIPOTEMHA3BI HTRA U EE CBOMCTBA
WapadyranHos Upwaga CyntaHosuy, MaiiHyTamMHoBa 3yxpa PawunaoBHa, Katomos Aiipar
Pawurosuny

@raoy BI10 K(Mm)oy

B Hacrosiiiee Bpems IIpH SH3UMOTEPAITHH CYIIECTBYIOT ABE B3aMMOCBSI3aHHBIC aKTyaIbHBIC 3a[a4n: 3TO
CHWDKCHUE TOKCHYHOCTH IPOTEHUHA3 W BO3MOXXHOCTBH YIIPABJICHHUSA HX (bepMeHTaTMBHOPl AKTHBHOCTBIO.
OIHUM M3 YCHEUIHBIX PELICHHIT 3THUX 3a/1a4 MOXET SIBJISTHCS MCIOIb30BAaHKE POTEHHA3 cemeiicTBa HirA —
BBICOKOCTICIIU(UIHBIX (PePMEHTOB, IPOTEONUTHYCCKAS AKTUBHOCTh KOTOPBIX MOJYJIHPYETCSl TEMIIEPaTypOit.
Hcnonb3oBanue JIAaHHOI'O Q)epmeHTa B Ka4eCTBE€ PAHO3aXKUBJIAIOLICIO arcHra MNOTCHLHAJIbHO I103BOJIUT
HOJTy4HTh HU3KYIO TOKCHYHOCTD IIperapaTa 3a C4eT Creu(pUIHOCTH K AeHATypPHUPOBAHHBIM OeJIKaM, a TakKe
HO3BOJINT TONYYUTh IIPENapaT, MPOSBIAIOIINNA MAKCUMYM aKTHBHOCTH ITIPH TIOBBINICHHBIX TEMIIEpaTypax,
HaOIF0aeMBIX TIPH BOCTIATHTEIBHBIX MPOLECCaX.

Jnst ounctku Oenka ObLIO HEOOXOAMMO IOJYYHTh IITAMM, OOCCIICUMBAIONMIMI THIEPIPOLYKIUIO
pexombuHanTHOTO Geska HtrA, Hecymiero crpen-tar Ha C-koHue 6enka. /st aToro ren htrA kionupoBanu B
9KCIpPecCHOHHBIH BekTop PDG 148, 0becneunBaromiii IHIEPIKCIPECCHIO TIPOIYKTa JAaHHOTO I'eHa B KIIETKaX
E. coli. ®parment JHK, necymwmii ren htrA, nomxydamu ¢ nomorsto ITHP ¢ renomuoii JTHK B. subtilis 168.
Tlony4ennoii remeruyeckoil KoHcTpykuued Tpancpopmuposaan mramm E. coli BL21, pexomOuHaTHBIC
IITAaMMBI  BBICEBAIM Ha arapm3oBaHHOM cpege LA ¢ anTHOnOTHKOM aMmuumuImHOM. OUHCTKY
pexombuHanTHOrO O6enka HErA co cTpern MeTKoi poBOIMIM HA CTpen-TakTHHCEdapose.

JUitst ouniueHHO# npotenHassl HrA omnpezenena eé MakCHMalbHas IPOTEOIUTHYECKAsT AKTHBHOCTD [IPH
temmeparype 30°C u pH 7.0. 3HaueHWe AKTHBHOCTH MONYYCHHOW MPOTEMHA3Bl 3HAYMTENHHO HIDKE B
CPaBHEHUHU C TPHIICHHOM, ()ePMEHTOM, HCIIONb3yeMbIM B HACTOSIILEE BPEMs B KAYECTBE PAHO3AKHBIISAIOIICTO
npenapara. Tak ke, TPUIICHH, KOTOPBIil NPEANOYNTAIOT HA JAHHBI MOMEHT B MEIMIMHCKON IIPaKTHKE,
nmeeT ontumyM PH 8,5 u mposiBISIET MaKCHMATIbHYI aKTHBHOCTH mpH Temmeparype 50°C. Ipuanmas Bo
BHUMaHHE, 4T0 pH ONTHMyM OYHMINEHHOI HaMM NMPOTeHHa3bl GiM30K K PH onTHMyMy KOKH M KpOBH
YeJI0BEeKa, MOXKHO 0XKUIATh clabble H3MEHEHHS €r0 CBOMCTB, IIPU TEPareBTHYECKOM IPHMEHECHUH.

Pa6ota BbInonHeHa npu GpuHaHCOBOI Moanepxke rpanta PODOU 14-04-31635mon_a.
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CISPLATIN-MEDIATED IMPAIRMENT OF UBE2N ACTIVITY AND PROTEIN-
PROTEIN INTERACTIONS

E.L. Guryev', E.V. Kondratieva', A.L. Chernorudsky’, A.T. Kopylovz, Yu.V. Mezencev?, V.G.
Zgodaz, A.S. Ivanovz, M.R. Gainullinl, A.S. Zhabereva®

INizhny Novgorod State Medical Academy, Nizhny Novgorod, Russia, 2Orekhovich Institute of
Biomedical Chemistry of Russian Academy of Medical Sciences, Moscow, Russia

Cisplatin is successfully used for therapy of different types of cancer. Canonical action of cisplatin on
cancer cells consists on their DNA damage. Also, it was shown that cisplatin forms covalent adducts with
proteins, but biological consequences of this reaction is still unknown. We studied the ability of cisplatin
change protein functions using UBE2N/UEV1 complex which catalyzes the synthesis of K63-linked multi-
ubiquitin chains. This type of chains critically regulates processes of DNA damage repair. UBE2N
autoubiquitilation was also shown, but role of this phenomena stay unknown. On the first step, UBE2N—
cisplatin adducts were prepared by incubation UBE2N with cisplatin at two molar ratios. LC/MS-MS were
applied for characterization of UBE2N-cisplatin adducts. We identified 10 peptides carrying 4 kinds of
adducts. Analysis of UBE2N functional domains shown that modified amino acids are part of the
UBE2N/UEV1-interaction area. Modification of active site cysteine was also shown. We reconstructed in
vitro both reactions of multi-K63-Ub formation and UBE2N autoubiquitylation to test the ability of cisplatin
to influence catalytic activity of UBE2N. Western Blotting was applied for identification of reaction
products; SPR technology was used for confirmation of cisplatin-mediated changes of UBE2N protein-
protein interactions in real-time experiments. We showed that the specific signal from multi-K63-Ub
decreased and depends on UBE2N-to-cisplatin molar ratio. In the reaction of UBE2N autoubiquitylation we
observed a decrease in the signal from autoUbi-UBE2N form. Thus, cisplatin reduces catalytic activity of
UBE2N. SPR show decreased ability of cisplatin-modified UBE2N binding with UEV1. Our results show
that cisplatin modify protein functions via blocking their protein-protein interactions and active site.
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ALTERED METABOLOME AND PROTEOME PROFILES IN E. COLI LACKING HU
PROTEIN

A. Vanyushkina *, D. Kamashev %, D. Korzhenevskiy?, D. Matyushkina®, I. Butenko®, O. Pobeguts,
S. Kovalchuks, T.Rakitinaz, V. Govorun !

1Research Institute of Physico-Chemical Medicine, Moscow, Russia, 2National Research Center
Kurchatov Institute, Moscow, Russia, 3Institute of Bioorganic Chemistry RAS, Moscow, Russia

HU is a nucleoid associated protein that is present in every bacterial species. HU binds non-specifically
to duplex DNA with a particular preference for targeting nicked or bent DNA. HU deletion is lethal for the
majority of bacteria. Although E. coli lacking HU is viable, and it is sensitive to a variety of stresses. The
effects of the HU protein on gene expression are known from microarray analysis. Absence of this DNA
architectural protein causes a disorder in E.coli gene regulation. On the other hand, E.coli growth at standard
conditions is almost unaltered in the absence of HU.

We performed a metabolomic and proteomic analysis to compare E. coli lacking HU with wild-type
E. coli. Comparison of the proteomic profiles was performed using SWATH acquisition on QqQ-TOF mass
spectrometer. Among the proteins up-regulated in E.coli lacking HU are the proteins responsible for amino
acid biosynthesis and transport as well as proteins whose expression is induced by either DNA damage or
aerobic conditions. We also identified in HU lacking E. coli abundant products of genes repressed by arcA
and fnr in wild type, genes responsible for cell division cycle and for DNA binding transcription, genes
repressed by DNA relaxation in wild type E. coli. Metabolite analysis in our study was performed by
hydrophilic interaction liquid chromatography connected with Q-TOF mass spectrometer. Detected changes
in the E. coli metabolome profile caused by the lack of HU correlate well with the changes in protein content
observed in proteomic studies. Up-regulated in HU-lacking cells metabolites indicates involvement HU-
protein in DNA and RNA breakdown protection and oxidative and osmotic stress adaptation, as well as in
major biosynthesis processes in cells.
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OTPABOTKA IMPOTOKOJIA KOJIMYECTBEHHOTI'O NMPOTEOMHOI'O
AHAJIU3A BAKTEPU# POJA MYCOBACTERIUM

Becnartbix K0.A., Lutukos E.A., Mo6eryy, O.B., KoBanbuyk C.U., Antyxos U.A., UnbuHa E.H.
®SrbyYH HUNDOXM ®MBA, Mockea, Poccus

Ha ceroansiHuil 1eHb aKTyalubHBIM sBisieTcsl QYHKIMOHANBHBIA aHaIn3 MHGOPMALNH, pealn3yeMon
T€HOMOM IIaTOI€Ha, YTO BO3MOXKHO C IPHUBJICUEHHE METOJOB NPOTEOMHOrO TECTUPOBAHHUS, B TOM 4HCIIC
KOJIMYECTBEHHONH MPOTCOMUKH. Lleabi0 HACTOSMIETO HCCIEOBaHMS ObUIO  OTPabOTaTh MPOTOKOI
KOJIMYECTBEHHOTO IPOTEOMHOT0 aHAIN3a MUKObaKkTepuii Ha M. smegmatis.

Boibop HemaroremHoro M. smegmatiS  HpPOAMKTOBaH — JIETKOCTHIO  KYyJIBTHBHPOBAHHS — OTOTO
MHKPOOpraHu3Ma B Ja0OPaTOPHBIX YCIOBHSX, @ TAKXKE BO3ZMOKHOCTH COMOCTABJICHUS MOTy4aeMbIX JaHHbIX
MPOTEOMHOTO MPOMHINPOBAHUS C OMyOIMKOBAHHBIMU paHee Pe3yJIbTaTaMh Ul OLEHKH d(DHEKTHBHOCTH
0TpabaThIBAEMBIX METOJIHK.

Okerpakiuio Genka u3 kierok M. smegmatis mc2 155 mpoBOAMIM C HCHOJB30BAHHEM Pa3IHYHBIX
Metoank. KoHienTpanuio 6enka onpenessik o Metoay bpeadopaa, 3G deKTHBHOCTE METOAHK OICHUBAIH
metoznoM 1D anektpodopesa ¢ oxpammpanuem Kymaccyu. TpHUIICHHOIN3 MPOBOMMIN B PacTBOPE METOIOM
FASP u B reme, cormacuo Zhiguo. KonmdecTBeHHbIH aHanu3 OENKOBBIX (PaKLuii HPOBOJMIM Ha
KBaIPYIOJIb-BPEMSIIPOIIETHBIX Macc-criekTpomerpax ABSciexTripleTOF 5600 B pexxume SWATH u IDA.

CoracHO MPOBEACHHOMY aHAIN3y MaKCHMAIbHBIH BBIXO] OenKa, 7.8 MKI/MKII, HaOIIOIaIN TP JIH3HCEe
B Gydepe: 100 mMTrisHCI (pH 7.6), 4% SDS, 100 mMDTT, unru6urops! nporeas u ausouum (1MKr/mi).
MukpoOHble KIeTKH mojBeprany Jusucy Ha BeadBeater, ¢ 0.5 MM KpeMHHII-LIUPKOHHEBBIMH [IAPHKAMH B
cooTHomeHnn obpaszew:0ydep 1:1, B TeyeHHe 2 MHUHYT. YCTaHOBICHO, YTO TPHUIICHHOIU3 B Telie
s exruBHee s nocaeayouei naentndukanuu nentugos va ABSciexTripleTOF 5600. Tpuncuxonus B
pacrsope 1o meroxy FASP nossonun upentudumuposars Menee 500 Genkos M. smegmatis, B To Bpemst Kak
MOCNIe TPHUIICHHONIM3a B TeNe JOCTOBEpHO ObuTo maeHTH(HuMpoBaHo Gomee 3500 GenkoB. B oOmieit
CIIOKHOCTH HaMH JIOCTOBEPHO ObUI0 MaeHTH(dHUMpoBaHO 3963 Genka M. smegmatis, u3 Hux 586
HPE/CTABISAIOT cO00if «OCHOBHOI» (COre) W 3377 «IONMONHUTENbHBIH» (2CCesSsory) GenKoBbIe ITyJibl.
TMonydeHHbIEe pe3ynbTaThl COMOCTABUMBI C JAHHBIMH MHPOBOM JIHTEPATYpPHI, HA OCHOBAHHM HETO MOXHO
JieaTh BBIBOJ 00 3G ()eKTHBHOCTH pa3paboTaHHOTO MPOTOKOJIA.

Takum o0pasom, B XoJe HcCieoBaHMs Oblia NpoBeieHa WHBeHTapu3auus Oenkos M. smegmatis u
orpaboraH 3(G(EKTUBHBI M JIETKO BOCIHPOU3BOAMMBIH IPOTOKONX GE3METOYHOTO KOJIMYECTBEHHOTO
GEIKOBOTO MPOGUIHPOBAHHSL.
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THE ROLE OF LIVER X RECEPTOR AS THE PROTEIN TARGET OF MEIOSIS
ACTIVATING STEROLS

Linara Gabitova®, Andrey Gorin?, Diana Restifo?, Igor Astsaturov’

!Kazan Federal University, Kazan, Russia/ Fox Chase Cancer Center, Philadelphia, USA, ’Kazan
Federal University, Kazan, Russia, 3Fox Chase Cancer Center, Philadelphia, USA

As a structural components of lipid membranes sterols play an important role in regulation of surface
receptor trafficking and stability. Sterol pathway enzymes, SCAMOL (sterol C4-methyl oxydase-like) and
NSDHL (NADPH-dependent steroid dehydrogenase-like) catalyze two sequential steps of oxidative C4-
decarboxylation of meiosis activating sterols (MAS) and arrest of this step sensitizes several cancer cells to
epidermal growth factor receptor (EGFR)-targeting drugs altering EGFR trafficking and signaling
(Sukhanova, 2013). We investigated whether the anti-EGFR activities of MAS metabolites are mediated via
their interaction with liver X receptor (LXR) and its transcriptional targets activation.

We have found that NSDHL and SC4MOL deficiency in EGFR-positive carcinoma cell lines and
primary fibroblasts leads to induction of LXR canonical targets expression, such as ATP-binding cassette
transporter A1 (ABCAL), sterol regulatory element binding protein 2 (SREBP2) and inducible degrader of
low density lipoprotein receptor LDLR (IDOL), which promotes LDLR degradation. These effects were
reversible with inactivation of LXRa, or via inactivation of an upstream enzyme, CYP51Al1, which
eliminated MAS. Conditional deletion of a “floxed” Nsdhl allele via the K14-Cre transgene also induced
ABCAL1 expression in the skin, arrested keratinocytes proliferation and caused lethality in newborn NSDHL-
null male pups. NSDHL-deficiency was also shown to prevent immortalization of fibroblasts with mutated
KRASG12D by induction of the cellular senescence in vitro. In vivo model of EGFR-dependent skin
KRASG12D carcinogenesis also revealed the anti-proliferative effect of NSDHL deficiency, and the tumor
growth in NSDHL-null males was abrogated suggesting that progression of EGFR-KRAS activated tumors is
dependent on cholesterol biosynthesis. Direct manipulation of SREBP2, LXR or LDLR in carcinoma cell
lines produced concordant synergistic effects with anti-EGFR drugs suggesting novel combinatorial
strategies to treat EGFR-positive carcinomas.

Together these data suggest that LXR activated by MAS, accumulating as a result of SC4MOL or
NSDHL inhibition, suppresses oncogenic signaling in carcinomas with activated EGFR-KRAS axis.
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UJAEHTU®UKAIIUA AAAYKTOB TEMOI'JIOBMHA C JIEKAPCTBEHHBIMHU
MPEINAPATAMH

Ay6posckuit 4.A, AHypos M.C., LLimypak B.U., bBa6akos B.H.

@ryn «HUU rri3d» dMBbA Poccuu, CaHkm-llemep6bype, Poccusa

B pesynbTate MeTadonM3Ma KCEHOOMOTUKOB MOXKET MPOUCXOAUT MX JIETOKCHKAIMS HIIH OHOAKTHBALIHS
¢ obpa3oBaHueM 0o0jiee TOKCHYHBIX COCAMHEHUH. J[yisi GOJIBIIMHCTBA JICKAPCTB MyTH METa0O0IN3Ma MOXKHO
pasnenuth Ha ae rpynmbel: @aza 1 w dasza 2. B mnepBoit ¢aze npoucxoauT oOpa3oBaHHE WIH
MoauuIpoBaHHe (GYHKIMOHATBHBIX IPYNI (OKHUCICHHE, BOCCTAHOBIEHME, THIPOin3). Bo Bropoii daze
HPOMCXOMUT KOHBIOTAlUs C SHAOICHHBIMH BemiecTBaMH. OCHOBHbIE OCJIKHM KPOBH — CBIBOPOTOYHBIH
aTbOyMHH M TEMOITOOHMH, JIETKO B3aUMOJCHCTBYIOIIME CBOMMH aMUHOKHCIOTHBIMH OCTaTKaMH C
9IEKTPOQHIBHBIMA COCAMHEHUSAMH HauOonee OCTYNHBI JUIs MPOBEACHHS HCCICAOBAHMHA. AHamu3 u
NICHTU(UKALUS TaKUX aJIyKTOB ¢ OeJIKaMU KPOBU (HECTAHIApTHAs IIOCTTPAHCILILMOHHAS MOJU(pUKAINS)
SIBJISICTCS] BOXKHOM 3a1aueil (hpapMaKOKHHETUKH U (hapMaKOINHAMUKH.

Henbto pabotel Obuta pa3paboTka MeToa HMACHTU(UKAIMKM AUTyKTOB TEMOIJIOOMHA 4eNOBeKa C
MeTaboIUTaMU JIEKapCTBEHHBIX IIpenapaToB Ha npuMmepe aneramuHodena (APAP, mnaparneramona) u
aleTUICATUIUIOBON KUCIOTEI (ASA, aclupuH).

Tocrne nepsoii da3sr MmeTaGonm3sma napaneramorna obpasyercs N-anerni-n-6ensoxunonnumut (NAPQI).
OxkwucneHHyo (popMy mapareTaMosa MojTydaiad ¢ MCIONb30BAHHEM JNeKTpoxumudeckoii sueiikn (ROXY,
Antec). Cmech napareramona u ero mMerabomura NAPQI nobaBnsin Kk pacTBOpy reMOrioOMHa 4yenoBeka,
HOCJIe 4ero MHKyOHMpOBaid, oOpadaThIBaM TPHIICHHOM U aHAIU3HPOBaIU C mcroib3oBanueM MAJIU u
B2XX-MCMC.

B Macc-criekTpax — TPUIITHYECKOIO FMAPOJIN3aTa TIEeMOINIOOMHAa OBbUIM  OOHAPY)XCHBI  CHIHAJBI
HemouduiuposanHoro u Moxudpuimposanaoro NAPIQ mentmma ¢ MH+2529.2 la u 26783 [a
cooTBeTcTBeHHO ((pparmenT 84-96 OGera-cyObenuumipl). IlenTuasl ObUTH  MIACHTH(GHUIMPOBAHBI  C
ucnonb3oBannem CID u ETD ¢parmentarmu. Ipucoeannenne NAPQI mponcxoaut mo ocTaTky mucTeHHa-
94 B pesyibTaTe 4ero IPOUCXOAUT yBelHueHue Maccel Ha 149,07 Jla.

TMocne MHKYOMpOBaHMs 1eabHOI KpoBu ¢ ASA, Gbimi O0OHapyKEHbI aleTHIMPOBAHHBIC JIHM3HHBEL B
Macc-CHeKTPax TPHITHYECKOT THAPOIN3aTa ObUTH HACHTH(OUIHPOBAHBI Ba MOIU(HUIIMPOBAHHBIX MENTH/A C
MH+2085,12 HMa (¢pparment 13-32 o - cydbemunmisl) u MH+ 225518 a (¢pparment 42-61 o -
cyObeqMHHILBI). ALECTUIMPOBaHHE Temorioduna mpoucxoaut mo Lys — 17 u Lys — 57 Bamppa —
cyOBeIMHHIIE.

B xoxe paboTel Obul pa3paboTaH MOAXOA IO MIACHTH(GHKALMU alyKTOB IeMOIVIOOMHA YeJoBeKa
JICKapCTBCHHBIMH  IIperapaTamMu. bBelKOBBIC aJUIyKThl SBISIOTCS IEPCHCKTHBHBIME OHOMapKepaMu B
U3y4EeHNH TOKCHYHOCTH KCEHOOHOTHKOB.

o
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BBAHMOAEﬂCTBI’IE BAKTEPUU MYCOPLASMA GALLISEPTICUM C
OPTAHEJIJTAMU KJIETKHU-X031UHA.

No6eryy 0.B., MaTtiowkuHa A.C., Nlasapes B.H., loBopyH B.M.

®SrbyYH HUN @XM ®MBA Poccuu, Mockea, PP

Pox Mycoplasma orrocutest Kk I'paM-I1010XKHTebHBIM GakTepusiM Oe3 KIETOYHOM CTEHKH, CIOCOOHBIM
BBI3bIBATh XPOHHYECKHE 3a00JIEBAHNS Y Yel0BeKa U KUBOTHBIX. JIIIs psiia MEKOILIa3M ObLIO MOKAa3aHO, Y4TO
OHH CIIOCOOHBI OKa3bIBATh BO3/CHCTBHIE HA PAa3BUTHE allONTO3a B KIETKAX-X035ANHA.

OObekToM Halero wuccnenoBanus ciayxuia Mycoplasma gallisepticum, koropas mapasutupyer B
nomamHell nrune. B psige pabor Obuta mokasana crocobrocts M. gallisepticum  mponukats BHYTPH
JyKapuoTHueckux  kietok. CrocoGHocts M. gallisepticum  k  wiuTenbHOMY — BHYTPHKICTOYHOMY
MEPCHCTUPOBAHMIO, a TAKKE €€ Y4acTHe B Pa3BUTHM arloNTo3a B KIETKE XO3iMHA, MOXKET YKa3blBaTh Ha
BO3MOKHOE BIIMSIHHE MHKOIUIa3M Ha METabOJM3M KIETKH-XO3SIMHA W BHYTPUKIETOYHBIX Opranel. B
YaCTHOCTH, OCOOCHHBIN HMHTEpeC JUIs HAC MPEICTABISET HCCIEIOBAHHE BO3MOKHOIO B3aUMOIEHCTBHUS
MUKOILIa3Mbl ¢ MUTOXOH/PUSMH U MX BIMSHHS HA 3aIlyCK MHTOXOHPHAJIBHOTO IyTH aIlonTo3a.

Bsuto npoananu3upoBano B3aumozeiictue M. gallisepticum ¢ H301MpOBAHHBIMH MHUTOXOHAPHAMH H3
neyeHouyHoit tkanu Gallusdomesticus metoom — KOH(OKAIBHOW  MHKPOCKONMHM € HCIOJIb30BAHUEM
(iyopecueHTHOro MedeHns. B Xoje 9SKCIEpHMEHTa Mbl TMOKa3ajid, YTO NPH COBMECTHOM WHKyOarun
M. gallisepticum cmocoGHa aare3upoBaThcs Ha MOBEPXHOCTH MUTOXOHAPHH. [Tpr 06paboTKe MUKOILIA3MBI
TPHUIICHHOM MOJOOHOTO B3aUMOJEHCTBHS HE HAOJIIONAIOCh, YTO MOXET CBHIETEIbCTBOBATH O €ro OeIOK-
GenkoBoii  mpupoge. [Ipy  9TOM  [OKa3aHO, YTO  «HEPOJCTBEHHBIE»  MPEJICTABUTENH  Kiacca
Mosmukyt (Acholeplasma laidlawii, Spiroplasma melliferum) me obnagaror crocoOHOCTEIO K MOZOOHOMY
B3aHMO/ICHCTBHUIO ¢ MUTOXOHpUsMH. Kpome Toro, s M. gallisepticum ne maGiionanocs B3anMoneiicTBus
C IPYTMMH BHYTPHKIIETOUHBIMA OPraHeIUIaMH.

Jlnst ompenenenust OenkoB, ydacTByrommx B mpomecce aaresun M. gallisepticum ¢ memOpanoit
MHUTOXOHAPHH, ObUIM  WCHONB30BaHbl  cumBatompe areutel  BSOCOES, SulfoEGS u  DSP
(Thermoscientific,CIIIA). B xoxe momo0HbIX Kpocc-cluuBoK Obumd ompenenens! Genku M. gallisepticum,
criermdudeckn csi3bIBaronmecs ¢ mutoxonapusimu: glycosyltransferase, hypothetical protein GCW_02844,
VIhAprotein, cytadherencerelated molecule B (CrmB), hypothetical protein GCW_03813, hypothetical
protein GCW_00045, hypothetical protein GCW_01400, hypothetical protein GCW_00655.

Ha ocHOBe TMONYYEeHHBIX [aHHBIX, MOXXHO Tpeanoioxuts, uro M. gallisepticum wmoxer
B3aMMO/ICHCTBOBATh ¢ MHTOXOHAPHSAMH B KJIETKE-X03sMHa iN ViVO, Biiusis Ha QYHKIMOHAIBHYIO aKTHBHOCTh
MHTOXOHﬂpHﬁ, 4TO MOXKET l/[['paTb pOJ'lh B 3aHyCKe MMTOXOHﬂpMaﬂbHOFO nyTH arorro3a.
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3KCIIPECCUS LIUTOXPOMOB P450 IOJACEMENCTBA 1A B 3K30COMAX,
CEKPETUPYEMbIX HEPG2 KJIETOYHOMN IMHUENA

BopoHuosa E.B., Npuwaxosa A.10., Jiaxosuu B.B.

@rey "HUMMBB" CO PAMH 2. Hosocubupck

TenaTonuThl, KaKk M OONBIIMHCTBO KIETOK, CEKPETUPYIOT 3K30COMBI - BHEKJIETOUHBIC BE3HKYJIbI,
obpasylomuecsi BHYTpH KJIETKH, KOTOpbIE, ABIssACH oueHb MelkuMmu (o 200 HAHOMETPOB B JHAMETpe),
MOTYT IOMaAaTh B KPOBOTOK. BHOXHMHYECKHI COCTAaB STHX BE3HKYJ] Ha JAaHHBI MOMCHT MPAKTHYECKH HE
M3y4eH, M OTCYTCTBYIOT pabOTbI, MO HCCICAOBAHHIO (PEPMEHTOB CHCTEMbI OHOTpaHC(hOpMaIHI
KCEHOOMOTHKOB, BBIIOJHEHHBIX Ha KICTOYHBIX JMHUIX 4eJIOBeKa. TeopeTHyecKy Haludue STUX GepMeHTOB
B 9K30COMaX, MPOUCXOMSIIMX M3 MEUYCHOYHBIX KICTOK, IPENOIaracT BO3MOXHOCTb TPAHCIIOPTA ITHX
(EepMEHTOB M3 MEYeHH K APYrMM KICTKaM OpraHm3Mma. Bompoc o BO3MOXHOCTH BKIIOYCHHS B COCTaB
9K30COM (pepMEHTOB CHCTEMBbI OGnOTpaHCHOPMAIMH KCEHOOMOTHKOB M MX METa0O0INTOB B HACTOSIIEE BPEMs
OTKpPBIT. DK30COMBI, cekpernpyemble HepG2 remaronuTapHOM KICTOYHOH JMHHEH dYelloBeKa ObLIH
BBIICTICHBl W3  KYJIBTYPAIbHOM  JKMAKOCTH  yJibTpaneHtpudyruposanuem  (100000g). Meromom
MMMYHOOJIOTaHaIM3a OBLT OLIGHEH YPOBeHb Oenka nuToxpomoB P450 moxcemeiicta 1A1 n 1A2 B HepG2
KJICTKaX M B 9K30COMaX, CEKPETHPYEMbIX 3TUMH KiieTKaMH. [Ioka3aHo, 4TO 9K30COMBI, TaK ke kak u HepG2
KJIeTKH nmeroT B cBoeM cocraBe Genok CYPLAl u CYP1A2. Ilpu paBHOM KomudecTBe oOImero Oenka
(15MKr) B KIIETKaxX W 9K30COMax, HAHOCUMOM Ha JOpOXKy, comaepxanne CYP1Al u CYP1A2 B sk30comax
MeHbIIE YeM B KieTkax B 5-10 pa3. Takum o6pa3oM, BIEpBbIC NPOJEMOHCTPHPOBAHO HaHUKe (EepMEHTOB
6uotpancHOpMaLMHKCCHOOUOTHKOB B JK30COMAX, CEKPETHPYEMbIX KJICTOYHOM JIMHHEH deloBeKa, 4YTO
SIBIISICTCS] BAXKHBIM [Tl TEOPETUYECKHUX MPEAIOCHITOK HCCIIE0BAHMS 9K30COM MEUCHOYHOTO MPOMCXOXKACHHS
B IIa3Me KPOBH YENIOBEKa.
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THE IDENTIFICATION OF SMALL OPEN READING FRAME (SORF) IN
GENOME OF THE MOSS PHYSCOMITRELLA PATENS

Small open reading frames (SORFs, up to 100 codons) have the potential to encode biologically active
peptides that have regulatory roles in eukaryotic cells. The aim of our work was to identify of the SORF in
genome of model plant — P. patens moss. To identify SORF that coding peptides, high-throughput RNA-Seq
by SOLID 4 genetic analyzer (Life Technologies, Applied Biosystems) and identification of native peptides
by TripleTOF 5600 LC-MS/MS (ABSciex) has been carried out on gametophore, protonema and protoplast
cells of mossPhyscomitrella patens. Optimal procedure for endogenous peptide extraction and identification
has been worked out to demonstrate translation of SORFs.

Using sORFfinder, we distinguished 241,228 sORFs within intergenic region with high coding potential.
RNA-Seq confirmed transcription of 8,450 sORFs from intergenic region. Tandem mass-spectrometry
analysis resulted in identification of 44 peptides derived from 27 SORFs within intergenic region, 52 peptides
derived from 42 sORFs that were previously thought to be untranslated region of mMRNAs and more than 100
peptides from about 100 alternative SORFs within previously known ORFs. Comparative analyses of SORFs
sequences distinguished in moss Physcomitrella patens with genomes of other plant species revealed high
conservation in terms of synonymous/nonsynonymous substitutions.
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HUCCJIEAOBAHUME lbYHKHPIﬁ n PHK-CBA3bIBAIOIUX CBOMCTB
APXEVHBIX BEJIKOB SMAP

MypuHa B.H., lekoHueBa H.B., MuxaiinuHa A.O., HuKkoHoBa E.10., TuweHko C.B., HukyauH A.4.
®dedepanbHoe NocydapcmeeHHoe brodxcemHoe YupexdeHue Hayku UHcmumym 6enka
Pocculickoli Akademuu Hayk

SMAP Genku apxeit npuHaIeKaT K O0JIBIIOMY ceMeicTBY SM-mog00HbIX mik Lsm GenkoB. B renomax
apxell MACHTUGULIHUPYIOT TeHBI, KOJUPYIOLIME OAWH WIM JABa pasiMdalomuxcs Lsm Genka, Ha3bIBaeMbIX
SMAP1 u SmAP2. Benku cemeiictBa SMAP2 Giike 10 TOMOJIOTHH K 9yKapHOTHYeCKUMHU LSm Genkam, a
Genkn  cemeiictBa  SMAP1  Gomee romonorndHsl GaktepuanbHbiM LsSm  Gemkam Hfg. Tak B
apxee Methanococcus jannaschii SMAP1  criocoben  dopmupoBars TpoiiHoii komiuiekc ¢ MPHK u
perymnsitoproit PHK in vitro u 3amensiTh cBoil OakTepuaibHblii aHamor B kierkax E.coli, B xoropsix
HokaytupoBaH rex hfq. OxHako, B OTIIMYME OT CBOMX OAaKTEPHAJIbHBIX TOMOJIOTOB, MMEIOIMIMX pa3HbIC
ydactku cBsisbiBanus MPHK u perynsropusix PHK, ototr Genok nmeer oans o0umit caiit casisbiBanus PHK.
C ﬂpyfoﬁ CTOPOHBI apXeu, Kak Hu 6aKTep14n, SABJIAIOTCA OJHOKJIETOYHBIMHU, U B HHUX OTCYTCTBYIOT SPKO
BBIPQ)KCHHBIC OPTaHEeIUIbl; MHOJKECTBO KIIOYEBBIX cBoicTB Merabommsma PHK B apxesx ropasmo Gimmke K
9yKaproTam, 4eM K OakrepusiM. TeM He MeHee, B apXesiX OTCYTCTBYET pa3BHTas cuctema mponeccuura PHK,
B KOTOpOii dykapuotuueckue SM i LSM Genku BBINONHAIOT BAXHYIO POJIb, BXOAS B COCTaB CILIAHCOCOM H
TesoMepas.

Ornpenenenne QyHKIMI apXeifHbIx OeakoB SMAP MOXET MPONHTH CBET HAa IBONIONMIO KITFOYEBBIX
sranoB nponeccurra PHK B sykapuorax. Ham mpoekT mnpeanonaraeT CTpyKTYpHO-(YHKIMOHAIbHBIC
uccnenosanust PHK-cBs3bIBalomuX CBOMCTB apXeifHbix OenkoB SMAP 000X THIOB, BKIIOYas OCIKH
n3 Methanococcus jannaschii u Haloarcula marismortui, nan6onee romosornussie GaktepuambbiM Hfq.
OTO NO3BOJUT HE TONBLKO CTPYKTYPHO OXapaKTepU30BaTh HcciepyeMbie Oenku U (GOpMHpyeMble UMM
KOMIUIEKCHI C Pa3iInYHBIMUA PHK, HO ¥ [I0Ka3aTh UX POJIb B PEryJISILHUN IKCIIPECCUN I'€HOB B apXxesX.

PaGota nognepxana rpantom Poccuiickoro Hay4anoro ¢orma Ne 14-14-00496.
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MOJIYYEHUE PEKOMBUHAHTHOI'O KEPATHUHA 17 YEJIOBEKA
lOHyc6aeBa M. M., IOHyc6aes b. B., XycHyTanHoBa 3.K.

®PedepanbHoe 2ocydapcmeeHHoe 61003 emHoe yupexdeHue HayKu UHcmumym 6uoxumuu u
2eHemuKu Ygpumckuii Hay4Hbiii yeHmp Pocculickoli akademuu Hayk, 2. Ye¢pa, Poccusa

VY 3p0poBoro 4enoBeka Oelgok KkepaTMH 17 OOHApy)KMBAeTCs HCKIIOYHUTENFHO B  BOJOCSHBIX
(1)0ﬂnm<ynax, HOT'TCBBIX IIJIACTHHKAX, CaJiIbHbIX W IIOTOBBLIX JXKEJIE€3aX. HpOﬂeMOHCTpI/lpOBaHO BIIUSIHHE
keparuna 17 (K17) Ha pery/siuuio KIETOYHOTO POCTa M pa3Mepa KEPaTHHOLUTOB, a TAKXKE IIPOLECCHI
pereneparmu u mMurpanud kietok (Mazzalupo Setal, 2003; Kim Setal., 2006). Baxwoit ocoberrocTsio K17
SIBJISICTCS €r0 OBICTpPAst FKCIIPECCHsI B MECTE 110Pe3a, a TAKXKE B IICOPUATHYECKHX OYarax.

Llenbro JaHHOTO MCCIECOBAHUS SIBISIETCS IOTYYCHHE PEKOMOMHAHTHOro Oenka keparuHa 17 ¢
HOCTIeIYFOIIUM aHAIM30M PEaKIuK KIeTOK YeT0BeKa Ha IAHHBIH OEIOK.

XoJ ucc/ien0BaHus:

VunTeiBas orpaHuueHHOE npejcTasiaeHne K17 B oprannsme yesioBeka, HaMH ObUI pa3paboTaH IPOTOKOI
BoiieneHns myna PHK U3 BONOCSHBIX TyKOBHI, MOMYYEHHBIX C BOJOCHCTOM YacTH TOJOBBI OONBHBIX
ncopuazom. KauectBo n kommuectBo PHK omenHuBamocs ¢ momolipi0 KalWUBIPHOTO CHEKTpodoToMeTpa
NanoDrop1000 u snexrpodopesa B 1%-om araposHoM rene. Peakuus oOpaTHON TPaHCKPUIILUK U
nociexytomas ammmduranus [P - npomykra K17 Ha cnennduunbslXx npadiMepax MOpOBOJHIACH IO
cTaHAapTHBEIM MeToauKkam. LllTaMMm-ipoaynieHT GbuT co3man Ha ocHoBe Bektopa PGEXAT1 (GEHealthcare)
nyTéM KIOHMPOBaHUsA IocnefoBarenbHocTH K17 M MCHONBb30BAHMEM  JKCIPECCHUPYIOIIEH CHUCTEMBI
peunmnuenra E. coli BL21 (DE3). B mnosydeHHOH TIEHHO-MHXXCHEPHON KOHCTPYKLMH TPAHCKPHIILIHASL
KJIOHUPOBAHHOTO T'eHa KOHTpoiupyercst mpomotopoM rera 10 dara T7, a GHOCHHTE3 LENeBOrO MPOAYKTa
HHIYIHUPYETCS C TOMOIIBI0 XHMHYECKOTO COCAMHEHHs - M30Mpomii-B-troramakronupanosuga (UIITT).
JIMHaMUKy pOCTa MUKPOOHOM HOIYJISIIIN KOHTPOJIUPOBAIIH ITyTeM U3MepeHus ontudeckoil miotHocty (OIT)
KJIETOK Ha crnekTpodoroMerpe mpu muHe BonHb 600 HM. [Ipu noctmwkennn 3nauenuit OIT 600=0,6 o.e. B
KyabTypanbHyto cpeny pobapmsin WIITI nns mHaykumm OwocuHTe3a neneBoro Oenka. JIMHaAMUKY
HAKOILICHHUs 1LIEJI€BOr0 MPOJYKTa M3ydaan B XoJe orbopa oOpasLoB OMOMAcc B ONpEICNCHHbI MOMEHT
pocTa KyIbTypsl C TIOCHeNylOmMM HMX aHamm3oM B 12,5% IIAAT-SDS. Ilocie 3aBepmieHus
KyJIbTHBUPOBAHMSI GAKTEPHAIBHYIO CYCIICH3MIO OCaX A myTéM rieHTpudyruposanus npu 80009 B TeucHue
15 mun. JIns nonydeHus peKOMOMHAHTHOTO Oeika OCanoK GaKTEepHaNbHBIX KIETOK PECcyCHEHAMPOBAIM B
msupyromeM Oydepe, conepsxarem 0,1 mr/mi nusounma, 0,1 % Tpurona X-100, IMM PMSF, 0,2 M NaCl,
pH 8,0. KiteTouHyr0 CyCHEeH3MI0 TPIK/IBI 3aMOpaXKHBaIn-oTTanBany, godasmsum JJHK-a3y (Sigma, CLIA) B
KOHEYHOH KOHUeHTpauun 5 ex/mn B npucyrctBun 20 MM MgSO4. Tlocne mHKyOanmu B Teuenue | gaca
GaKTepHaIbHYIO CYCIIeH3HI0 00pabaThiBaii yibTpaszBykoM (6 pa3 o 10 c). Ounctky 6enka OCyIECTBISIIN
MetonoM aduHHOM Xpomarorpaduu ¢ TpuMeHeHHeM TioratHoH-cedapossl (GE Healthcare). Benok
snmronpoBanu pactBopom 10 MM BoccranoBierHoro riaoratnona B 50 MM TpucHCI, pH 8,0. Benkosbie
(pakuuy aHATU3UPOBATIN C TIOMOIIBIO EKTpodopesa B ACHATYPHPYIOMINX YCIOBHAX C HCIOIb30BAHHEM
12,5 % ITAAT-SDS no mMerony JIammin. Y ienpHOe coiepKaHKe LeIeBOro OeIka B HccileyeMbIX (GpaKIumsx
OLICHUBAM MyTEM JICHCUTOMETPHUH dIIeKTPo(operpaMm Ha OCHOBE KOMITBIOTEPHOH mporpammsr Totallab.
TakuM 006pa3oM, B XO/ie BBIMOIHEHNS OMMCAHHBIX BBIIIE MPOLEAYP HAMU ObLT MOTy4YeH PEKOMOMHATHBIH
Oeok kepatuH 17 denoBeka.
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THE SEARCH AND IDENTIFICATION OF PEPTIDE BIOMARKERS OF
COLORECTAL CANCERIN SERA

Igor Azarkin , Rustam Ziganshin, Sergey Kovalchuk, Georgy Arapidi, Nikolay Anikanov, Olga
lvanova, Viktoria Shender, Vadim Govorun, Vadim lvanov

IBCH RAS

Colorectal cancer (CRC) is a common and deadly disease in the world. The average lifetime risk to
develop nonhereditary, sporadic CRC is approximately 5%. Each year more than one million people are
diagnosed with CRC and about half of them die from this malignancy. Stage of the disease, is an important
prognostic factor, with five year survival rates of more than 90% for localized CRC (stage I) and only about
10% for CRC that metastasized to distant organs(stage V). The aim of the present work was a search and
identification of peptide markers of CRC in sera using modern mass spectrometry techniques.

Blood sera obtained from 50 patients with CRC and 50 healthy donors (control) were used for isolation
and identification of peptides. Serum samples of each analyzed groups were fractionated using magnetic
beads with weak cation exchange surfaces, obtained eluates were analyzed by nanoLC-MS/MS using
ABSciexTripleTOF 5600. All samples were analyzed by DDA (identification of serum peptides) and by
SWATH (for label-free relative quantitative mass spectrometry analyses) approaches.

As a result of LC-MS/MS analysis of sera more than 6000 unique peptides originated from the almost
1000 unique proteins were identified. Among identified peptides 786 were unique for CRC samples, and 125
of those were originated from the proteins unidentified in the control samples. For the control group there
were 1075 unique peptides, 259 of which were originated from the proteins unidentified in CRC samples.

We believe that the presented data set contains valuable information which will enable interested
researchers to identify of new potential biomarkers for colorectal cancer.

Section 3: Proteomics, peptidomics and metabolomics
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LHUTO- WU TEHOTOKCHUYHOCTb TPOMBOJIUTUYECKUX PEPMEHTOB
B. PUMILUS 7P

Oanunosa 0. B., CanadyrauHos U. U., Mapryauc A. b., LLapunosa M. P.

Ka3zanckuii (Mpueoncckuii) ®edepansvHbiii YHuesepcumem. Kazane, Poccus.

B Hacrosee BpeMsi SBISICTCS aKTyalbHBIM pa3pabOTKa HOBBIX 3(P(EKTHBHEIX TPOMOOIHUTHKOB, B TOM
4yuCclIe Ha OCHOBE ()EPMEHTOB OAKTEPHAIBHOIO IIPOUCXOXKACHUA. PaHee Hamm OBUIO IIOKa3aHO, YTO
CyOTHIM3UHONIONO00HAS MpoTeHHa3a " TITyTaMIJIPHI0ONENTHa3a B. pumilus 7P obnanaror
TPOMOOIMTUYECKMMH CBOWCTBaMH. B paboTe MpecTaBieHbI Pe3yJbTaThl MO HMCCICAOBAHMIO IHTO- H
FeHOTOKCHYHOCTH npoTennas B. pumilus 7P. Ilurorokcuyeckoe JeiicTBHe (DEPMEHTOB ONpPEEIUIN II0
CTCHECHH JICTCHEpPAlli KJIETOYHOr0 MOHOCTOsHeHpoOiacTombl  denoBeka SH-SYS5Y, a rake 10
COOTHOIICHHUIO KOJIMYECTBA MEPTBBIX U XKHBBIX KJICTOK [0 U mocie o0paboTku ux Genkamu. bbito mokasaHo,
YTO HCCIIEIyEeMbICIIPOTEHHA3bl HE MPOSIBUIM TOKCHYECKHUX 3(P(eKToB. ' eHOTOKCHYHOCTD 10 OTHOIICHHIO K
KJICTKaM OJYKapHOT GaKTepHaJbHBIXIIPOTCHHA3 OLICHHBAIM C IIOMOLIBI0 MHKDPOSIEPHOTO TecTa. Bbuio
MOKa3aHO, YTO HCCICAYeMbIC MPOTEHHA3bl B HM3YYCHHBIX KOHICHTPANMAX HE OOJajand KIaCTOTCHHBIM
3¢ deKToM, T.. IO UX BO3ACHCTBHEM MUKPOSAPA B )PUTPOLIUTAX HE 0OPA30BLIBAIIUCE.

Takum 00pa3oM, OTCYTCTBHE LUTO- W TIEHOTOKCHYHOCTH Y  IJIyTAMWIDHAONCITHAA3bl U
CyOTHIM3MHOMOA00HOM — mpoTtenHassl B. pumilus 7P mo3Bomsier paccmarpuBath 9TH  GaKTepHATbHBIC
(epPMEHTBI B KA4ECTBE MOTCHIMATBHBIX CPEICTB UL IPHMEHECHHUS! B TPOMOOIHTHYECKO# TepartyH.

PaboTa BBINOJNIHEHA B PaMKax TOCYIapCTBEHHOH NPOrpaMMbl MOBBILICHUS KOHKYPEHTOCIIOCOOHOCTH
K(ID)®Y cpexau Beaymux MUPOBBIX Hay4HO-0OPa30BaTENbHBIX LEHTPOB, @ TAK)KE YACTHYHO 3a CUET CPEICTB
cybcunnn, BoiencHHOW KaszaHckoMy (enepalbHOMY YHMBEPCHTETY Ul BBIMOJIHEHHS TOCYAapPCTBEHHOTO
3ajanus B cpepe HaydHOH pesitensHocTH (npoext Nel4-83).
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CUCTEMHBIA AHAJIU3 MYCOPLASMA GALLISEPTICUM B YCJIOBUAX
TEIIJIOBOT'O CTPECCA

Fop6aues A. 0., PucyHos I. 10., ByteHko W. O., BaHiowkuHa A. A., Mob6eryy, O. B., FoBopyH B. M.
@r6YH HUN dXM ®MBA Poccuu

baxrepun kimacca MOJUTHKYT SIBISIFOTCSL HAaHOOJIEE MPOCTO YCTPOCHHBIMU OAKTEPHSMH, CIIOCOOHBIMH K
PEIUIHKAIMH HAa HMCKYCCTBEHHBIX HMTAaTENbHBIX cpefax. OJHMM M3 MHPEACTABUTENCH MAHHOTO Kiacca
sisiercst Mycoplasma  gallisepticum. JlaHHbIif MHKPOOPraHH3M SIBISICTCS OJNHMKAHUIINM POJCTBEHHUKOM
TAakKMX 4YeNOBEYECKHX MaToreHoB, kak M. pneumoniae u M. genitalium.

PaHee MbI IpoBenH TpaHCKpUNTOMHbI aHammu3 M. gallisepticum i mokasanu poib TEPMHUHHPYIOLIMX
LIMWIEK B PEryJsiluu TPAHCKPHUIIIUK B YCJIIOBUAX TEIUJIOBOTO CTpecca. KpOMe TOro, OTBET KJICTOK Ha
TEILIOBOH cTpecc ObLI OJHUM U3 CAMBIX MOIIHBIX OTBETOB HA TPAHCKPHIIIIMOHHOM YPOBHE.

MbI HCMONB30BAIM TEXHHUKY BBICOKOIPOM3BOAUTEIBLHON Macc-criektpomerpun (SWATH-ananus) s
JIETeKIMH KOJMYECTBeHHBIX M3MeHeHuit 238 Genmko B M. gallisepticum. Mbl Takke CpaBHHJIN JaHHBIC
SWATH ananu3a ¢ KJIacCHYECKOH METOJMKOIl JBYMEpHOro renb-aiexrpodopesa ¢ aupdepeHnnansHbmM
OKpAIIHBAHUEM.

Hcmonb3yst paHee MOMydYEHHBIC NAHHBIC TPAHCKPHIIMOHHOTO aHAM3a, MbI MPOBETH MeETa-aHallh3
JIAHHBIX, BKJIIOYAIOIMX H3MeHeHus yposueit MPHK, Genka 1 MeTaboJIMTOB B yCIIOBHSX TEILIOBOTO MIOKA.

B HaleM HCCIIe/{0BAaHHH MBI Pa3/IeININ PEaKLHH, CBA3aHHbIC C HEIIOCPEACTBCHHO OTBETOM Ha TEIUIOBOH
IIOK, W PEAKI[HH, COMYTCTBYIOIINE €My U 3aMyCKAFOIHe IPOIECC MaTOreHe3a.

OCHOBHBIMM HAaXOJKaMH HAIUErO HCCICAOBAHMS CTAlM: CEMHKpAaTHOE Bo3pacTaHue ypoBHs AT,
Pas’roH KJIETOYHOro MeTaboiM3Ma C IEePeX0JOM B OKHCIMTEIbHBIH CTPECC 3a CYET MOBBIIICHHS CKOPOCTH
TEeHEPALUH [IEPEKHCH, a TAKXKE COPOC ITOBEPXHOCTHBIX aHTUTCHOB.

Section 3: Proteomics, peptidomics and metabolomics
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THE SWATH™ ACQUISITION: NEXT GENERATION DATA-INDEPENDENT
(DIA) MASS SPECTROMETRY FOR COMPLETE QUALITATIVE AND

QUANTITATIVE SAMPLE ANALYSIS
Volker Kruft
AB Sciex

Recent advances in high resolution mass spectrometry, specifically QqTOF technology, have made it
possible to acquire qualitative and quantitative information simultaneously from highly complex samples.
The extreme speed and sensitivity of current instrumentation allows near complete analysis in information
dependent (IDA) experiments. However, the concept of data independent acquisition (DIA) can now also be
realistically applied for the first time. This will avoid the bias introduced by precursor selection and thus
increase the reproducibility and comprehensiveness of data collection. In this data independent workflow —
called MS/MS"™" with SWATH™ acquisition — the Q1 quadrupole is stepped at defined mass increments
across the mass range of interest, for example passing a 25 amu window into the collision cell independent of
the number of precursors. Fragments — so called product ions - are analyzed in the TOF MS analyzer at high
resolution. Due to the high speed of the QqTOF, these experiments can be done in a looped fashion at a cycle
time compatible with LC separations. Post-acquisition MRM-like analysis can be performed on such datasets
by the generation of large numbers of high resolution XIC’s. These are identified and quantified by
comparison to the available proteomic or MRM databases.

The SWATH workflow will be explained and compared to other quantitative techniques in systems
biology like quantification via SRM/MRM. Recently published investigations will be highlighted, including
studies of kidney disease and the proteome of M. tuberculosis.
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UMMYHOTEHETUKA: HOBBIE BO3MOKHOCTU B PEIHIEHUHU 3AJAY
NMPOTHO3UPOPBAHUA HH[[I/IBI/IAYAJII:HOFI BOCIIPUUMYUBOCTHU
YEJIOBEKA K HETATUBHBIM ®AKTOPAM OKPY)KAIO[[IEI‘/'I CPEJABI

Koduaagu U.A., Anekcees /.M.

@rby «rHL Uncmumym ummyHonozuu» ®MBA Poccuu

HHﬂMBMﬂyaﬂbele q)eHOTl/ll'll/l‘{eCKl/le pasjn4us OpraHu3MOB OJHOIO BHJA CBA3aHBI C CYLIECTBOBAHUEM
aJUICJIBHOTO HOHI/IMOquMSMa reHoB. Paznuynbie BapuaHTBl OJHOI'O I'€Ha MOryT KOAMPOBAThb MOJIEKYJIBI C
CYIIECTBEHHO  OTJIMYAIOIIMMHCS  OHOXMMHYECCKUMH  XapaKTePHCTHUKAMH, 4YTO  OTpaXkaeTcs  Ha
q)yHKLll/lOHaJ'll:HbIX OCOGeHHOCTﬂX KOHKPETHOI'0 OpraHu3Ma, B TOM YHCJI€ Ha €ro BOCIPUHUMYHBOCTH K
HEraTMBHBIM (akTopaM OoKpysKaromeii cpe/ipl. KioueBoii cucTeMoii, KOHTPOIHPYIOIeii MEXaHH3MBbI 3aIHThI
U BOCCTAaHOBJICHHS OpPraHHM3Ma B OTBET Ha BHEIIHEEC BO3ICHCTBHE, ABILIETCS MMMYyHHas cucTeMa. Takum
00pa3oM, TeHbl HMMMYHHOH CHCTEMBI ONpEJETAIOT YCTOWYMBOCT M BOCIHPHHUMYHBOCTH 4YeEJIOBEKa K
HEraTUBHBIM (haKTOpPaM OKPYIKAIOIIeH CPEIbl, a TAKXKE PUCK Pa3BUTHS OTAAICHHBIX MOCIEICTBUM ACHCTBHS
3Tux (akTopoB. B cBA3M ¢ 3THM, OJHMM U3 HamOoyee MNEPCICKTHBHBIX HAIPABICHHUI COBPEMEHHOI
UMMYHOJIOTHH U MEAUKO-OHOTOTHYECKOI HAyKH B IIEJIOM, SIBIAETCS MMMYHOTCHETHKA.

B HaCTOoAIIEC BPEMs TUarHOCTHKa (byHKLlMOHaHbeIX U KJIMHUYECKUX IIPU3HAKOB BEACTCA, KaK IMIPaBuUJIIO,
CPE/ICTBAMH TIPSIMOTO M3MEPEHMsl aKTHBHOCTM (KOHLEHTpALMM) Mapkepa IaToJOrMYEcKOro MpoLecca
(MapKepsl anonTo3a, BOCIAICHHUs, METa0OIHUThl OPTaHMYECKHNX M HEOPIraHWYECKHX BEIIECTB) MM OLECHKU
TEKYIIEro (U3MOIOrNYECKOrO COCTOSHUS 4YeIoBeKa. DTH METOJbl 4acTO HE JAIOT OOBSCHEHWs MPUYMH
pa3BUTHA MaTOJIOTUIl ¥ HE OCTABIIIOT BO3MOYKHOCTH JJIs1 CBOEBPEMEHHOI'0 HasHA4YCHUs TEparuyd UiIn €€
koppeknun. KoMIulekcHas OIGHKA HMMYHOTCHETHYECKHX, (U3MONOTUYECKNX M OHOXMMUYECKHX
IapaMeTPOB OPraHM3Ma IO3BOJSET PEIIMTh ITH BOMPOCHL, a TAKXKE OTKPHIBACT HOBBIC BO3MOXHOCTH B
o6nacTi NPOQUIAKTHKH U IIPOrHO3HPOBAHUS PUCKA PA3BUTHSI IATOJIOTHA.

B j1aHHOM KOHTEKCTe Hambolee AaKTyaJbHOH MPEICTABIACTCS XapaKTePHCTHKA WHJIMBUIYaJIbHON
peakuum d4enoBeka Ha (AaKTOPhl, OKa3bIBAlOIIME KOMIUIEKCHOE JeHCTBHE HA 3alllUTHBIA M
BOCCTAHOBUTEIbHBIN IIOTeHIHAJl opraHusma, u 06yCJ’IaBJ’Il/IBa}OLL[Ple OTCPOYCHHBIE KIMHUYECKHE Sq)(beKTbl,
HPOrHO3MPOBAHHME KOTOPBIX IIOMOXET MPEAOTBPATUTh HMX pasBuTHe. K namHOMy Ty BO3jeiicTBHi
OTHOCHTCSI, B YACTHOCTH, TAKOH Ba)KHBII C METUIIMHCKON TOUKH 3peHHs (HaKTOp, KaK paHarys.

VYCcTaHOBNEHO, YTO peaknus OpraHM3Ma 4YeloBeKa Ha pPaJHalldOHHOE BO3JEHCTBHE BaphbHpyeT B
IIMPOKOM JHaNa30He MPOSIBICHUNH 1 HOCHT MHIMBHIYaTIbHBIH Xapakrep. B nmepByio ouepesb 3TO CBA3aHO €
HOJIMMOP(U3MOM T€HOB, KOHTPOIHPYIOIIMX IIPOILECCH BOCCTAHOBICHHS OPTraHM3Ma IIOCie OONydeHus, a
TaKxKe ¢ MHANBUIYaTbHBIMA UMMYHO(DH3MOIOTHYECKUMH (aKTOPAMH, PETyIUPYIOIMMHA UMMYHHBIH OTBET.
VMMyHHasi CcHCTeMa, OTBETCTBEHHAs 3a MOJUICPIKAHUE TIEHETHYECKOro TIOMEeocTasa OpraHusma,
HPOTUBOMH(EKIIMOHHYIO ¥ IPOTUBOOITYXOJIEBYIO 3alLUTY, ABJISETCS Hanbosee UyBCTBUTEILHOI K JeiicTBUIO
panuanyoHHOro (akTopa. JTO BO MHOTOM OMNpeEeNnsdeT pPa3BUTHE PAHHUX H OTHANCHHBIX 3(P(deKToB
obnyuenns. Takum 00pa3oM, M3yueHHE HacieayeMbIX M (DYHKIMOHATIBHBIX OCOOCHHOCTEl MMMYyHHTETa,
aCCOLMMPOBAHHBIX C MHIMBHJYaJbHOH peakiuell opraHu3Ma 4ejloBeKa Ha paJualliOHHOE BO3JCHCTBHE,
SIBJISICTCS aKTYaJIbHOM 3a/1auei, TpeOyromIei permeHus.

Corpyauukamu  ®I'BY  «[HI[ Hacturyr ummyHomorum» ®OMBA  Poccun, coBMecTHO co
CrenuaniucTaMi Y pajibCKOro Hay4HO-TIPaKTHYECKOro LEHTpa pajuanuoHHoi meauuuuel ®MBA Poccun
OBIIO NIPOBEICHO T'€HETUYECKOe O0CIIeOBaHNE XPOHMYECKH OOTYy4YEHHBIX JIMI M BIEPBBIC yCTAaHOBICHA
cB3b psna reHoB cuctembl pernapanuu JJHK m mMmyHHOro orBeta (rensl cucteMbl HLA) ¢ coctosHueMm
310pOBbs 06CﬂeHOBaHHle JALl B OTHAJICHHOM II€pHUOIE. B HacTosAIIES BpEMs OGHB.CTI: TNIPUMEHECHUA
pa3pabOTaHHBIX METOJOB pACIIMPEHa 3a CYET MMMYHOTGHETHUYECKOH M MMMyHO(H3HOIOTHYECKOi
XapaKTePUCTHKH KPATKOCPOYHBIX 3(DPEKTOB 0oOIydeHMs AMANa30Ha TepaleBTHYECKUX 103, BKIIOYAIONIEH
(YHKIMOHANBHYIO OLEHKY HMMMYHHOTO OTBETa B YaCTH pACIIO3HABAHMSl AHTUICHA M  PeaH3aluH
3(1)q)eKTOpHOF0 3BCHAa HMMYHHUTETA y MALUCHTOB, IIPOXOAALIUX KYypC paluoTepanuu.

Section 3: Proteomics, peptidomics and metabolomics
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B xoze uccenoBaHust co3aano dosee 50 OPUrHHAIBHBIX TECT-CHCTEM VIS AMATHOCTUKU TEHETHICCKHUX
MapKepoB M OLCHKH LMTOKMHOBOTO MPOQWIs, pa3paboTaHO MpOrpaMMHOE oOecredeHne, MO3BOISOIIee
l'IpOBO}II/ITL Ka‘{CCTBeHHB]ﬁ u KOHH‘{CCTBCHHLIﬁ AHaAJIU3 HCCJIICAOBAHHBIX napame’rpOB, HPOBCHCHO
obcnenosanue Gonee 1000 uenosek. Iponomkenue uccienosanuit B8 pamxkax HUP n HMOKP no3somur
CO3/1aTh OTCYECTBEHHYIO AlapaTHO-IUArHOCTUYECKYIO 0a3y [Uisl IPOBEACHHUS TCHETHUYCCKUX HCCIICI0BAHUI
B 00macTM MeIHWIMHBI, a TaKkKe pa3paboTarh TEXHOJOTHMIO IMPOTHO3HOTO HMMYHOJOTHYECKOTO
NpoHIMPOBAaHUs HA OCHOBE WHIMBHIYaJIBHOIO I'EHETHYECKOro oOcienoBaHust. IloiydeHHbIE JaHHBIC W
pa3paboTaHHbIe METO/IBI MOTYT OBbITh HCIIOJIb30BaHbI B IIE/ISIX IPOBEIeHHS TpodhoTOOopa 1pu GOpMHUPOBAHUE
KOHTHHICHTOB, Pa0OTAlOIIMX B YCIOBUSX IIOBBIIMICHHOTO PHCKAa PaAHAlMOHHOTO BO3ACHCTBHS W IPH
TEHETUYECKOM KOHCyHBTHpOBaHHI/I JINII, 3aﬂeﬁCTBOBaHHLIX B aTOMHOﬁ ]'lpOMLIUJJ'lCHHOCTI/I, a TaKxXe B
HPOMHIBHBIX MEAMLMHCKUX YYPEKICHHUSAX IS OLICHKU PHCKA PasBHTUs OCIOKHEHUH TEpaneBTHYECKOro
PaanaOHHOTO BO3ACHCTBHSI.
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METABOJIMYECKOE IPO®PUJIUPOBAHUE ITAMMOB STREPTOMYCES U3
PA3/IMYHBIX BUAOB IIOYB C IOMOILIbIO CUCTEMBI GEN III OMNILOG

Y. bonopmaa, A.H. U6parumos, K.A. Canapmbipagos, ®.K. Aammosa

Ka3zanckuii (Mpueoncckuii) pedepansvHbiii yuueepcumem, UHcmumym gpyHOameHmanvHolii
MeOuyuHbI U buonozauu

Henn padoTbl

MertaGonuyeckoe NPOGUINPOBAHHE H30MIATOB  Streptomyces M3 pasiMuHBIX PAfOHOB —peciyOIuKH
Tarapcran, ¢ momouisto cucrembl GEN 111 OmniLog.

Beenenue

Mopdoornueckue cBOCTBa COBIAAAIOT UL OOJIBIIMHCTBA BHIOB Streptomyces mostoMy mporecc moucka
UX YHUKQJIbHBIX YEPT CBS3aH CO 3HAUMTENbHBIMH 3aTpaTamMu Bpemenn u ycwianmid. Cucrema GEN 11
OmniLog® Il Combo Plus ocHoBaHHast Ha MyJIBTHCYOCTPATHOM TECTHPOBAHHU MOXKET OBITH IPHMEHEHA ISt
ObICTPON MACHTH(HUKALMN ¥ XapaKTepH3aLUN AKTHHOMHLETOB. Kak[il MIaHIIET COACPXKUT pasjIMdHbIC
HUCTOYHUKH a30Ta U yrjiepoja, B CBOI O4Y€pelb Ka)l(,}lbl;l MUKPOOPraHu3M HUMEET OﬂpeﬂeﬂeHHblﬁ ﬂpoq)l/lﬂb
notpelieHnst Cy6CTpaToB, 3aBUCSIIHIT OT AKTHBHOCTH €TI0 METaOOIMYECKUX ITyTeH.

Pe3yabTarsl

ITo IOJIy4Y€HHBIM pe3yJibTaTaM 6blﬂa TNIOCTpOCHA JeHApOorpamMma, OTpaKarouas B3aUMOCBA3b MEXIY
MeTaboINYeCKUMU TPOGUIIMHI HCCIICAOBAHHBIX IITAMMOB IT0CIIE HHKYOAIHH 36 4acOB Ha MHUKPOIUIAHIIETaX
GEN Ill. IItamm S.749, unentuduimpoBanssiii kak S. mirabilis, cuibHO oTIHMYaeTCs MO MOTPEOICHUIO
CyOCTpaToB OT OCTANBHBIX M 00pa3yeT OTICNbHBIH K1acTep.

Bropoii knacTep BK/IIOYAET OCTalbHble 4 ITaMMa M JENUTCA Ha 2 mojakiactepa. B mepseiil moxknacrep
nonanu mrammel S.909, oTHOCsmiics K Buay S. badius, n mramm S.187 otHeceHHsIi K Buay Streptomyces
violaceoruber. IIITaMMbl CXOXH 110 HHTEHCHBHOCTH Pa3JIOKEHHs HojucaxapuaoB. Takum o0pa3oM, MOXKHO
[PEATIONOKUTD, 4TO WTamM S.187 110 GHoXuMUYecKUM NpHU3HaKaM OIM30K K Buay S. badius.

Bropoii nogknacrep Bkimodaer mrammel S.130 u S.549, unenruduimposannsie kak S. violaceolatus u S.
fimicarius, cooTBeTcTBeHHO. DTH IITaMMBI XOPOIIO YTHIM3HPYIOT AeKcTpaH, D-tperanosy, D-uemnobuosy,
reHTHOONO03y, caxaposy, D-TypaHo3y, craxuosy, D-paddunosy, a-D-naxrosy, D-mennduosy, a-D-rmrokosy,
D-manno3sy, D-dpyxrosy, D-ranakrosy, N-anerun-D-rmoko3amun, L-ructunus, L-acnaprar, D-cop6utonn.
3akiouenne

B nanHoif paboTe MbI TNpoOBeNM OMOXMMHYECKYIO XapaKTEPUCTHKY IISITH IuTaMMoB Streptomyces
BBIICICHHBIX M3 PA3IH4HBIX pailoHOB pecry6imnky Taraperana ¢ nomorsio cuctemoii GEN 111 OmniLog®
Il Combo Plus. Ha ocHoBaHWM MaHHBIX (HJIOTEHETHYECKOro aHamm3a mrtammbl S.549 u S.909 Obutn
OTHECEHBI K OTHOMY KJIaZly, B TO BPEMs KaK I10 CBOUM 6MOXI’IMH'“ICCKPIM CBOWMCTBaM OHHU JIOCTAaTOYHO CHJIBHO
omIMYaroTess Apyr oT apyra. OCOOCHHO CHJIBHO OHM OTJIMYAIOTCS IO HOTPEOJICHHIO HEKOTOPBIX
HOJIHCAXapU/I0B, AaMHHOKHCIIOT H OCMOYYBCTBUTEILHOCTH.

Section 3: Proteomics, peptidomics and metabolomics
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YBUKBUTHUH-HE3ABUCHUMbIH ITIPOTEOJ/IU3 OCHOBHOI'O BEJIKA
MUEJ/IMHA IPOTEACOMO¥ Y EI'0 POJIb B HOPME U IIATOJIOTUHU
Benorypos A.A., Fa6u6os A.T.

UHcmumym 6uoopaaHuyeckoli xumuu um. M.M. LiemakuHa u 10.A. Os4yuHHUKoea PAH, Mockea

Paccesunblii  cxiepos (PC) — 3To cHcTeMHOEe ayTOMMMYyHHOE [EMHEIMHU3MpYIoliee 3a0oJeBaHHe
LEHTPaJIbHOM HEPBHOW CHCTEMBI YEIOBEKA, XapaKTEPHU3YIOLICECS MHOMKECTBEHHBIMH ITOBPEKICHUSIMH
Gemoro BemecTBa. Cpean INIABHBIX ayTOAHTUTeHOB HpH PC BBIIETAIOT HECKONBKO OENKOB MHEIHMHOBOH
000I0YKH, B TOM 4uuciae OCHOBHbIM Oenox wmwuenuHa (MBP), B 3HauMTenbHBIX KOJIMYECTBAX
HPUCYTCTBYIOIIMI B MeMOpaHe OJMIOACHIPOLUTOB. B mpomecce Merabonu3Ma BHYTPHKICTOYHBIH
nporeomns MBP  MoxeT mpoucxXomuTh  TOA  JASHCTBMEM  Pa3slMYHBIX  IpOTeas, a  TaKKe
MyIbTHKATATNTHYECKOTO MPOTEHHA3HOTO KOMIITEKCa — MPOTeacoMbl. AOGCONOTHOE OOJBITMHCTBO OEIKOB
paspymalotcst 26S nmporeacoMoi 1o yOMKBHTHH-3aBHCHMOMY IyTH. Hamu Obuto ycraHosieHo, yro MBP
HNPHHAUICKHUT K KpaiHe MaJlOYHCICHHOI rpymie OelKoB, CIIOCOOHBIX IHOIBEpPraThesi MpOTeoNH3sy 26S
MIPOTEAaCOMOM B OTCYTCTBHH MOJIEKYJT yOMKBUTHHA. MoONEKy ISIpHBII MexaHu3M Tuapoinza MBP Bkiouaer B
ce0st 3apsI-ONOCpPEIOBAHHOE CBsA3bIBaHME ¢ cyObeauuuiei Rpnl0 perynstoproii 19S cybuactuusl.
TIpoTeacoma  sBISETCS IJIABHBIM  HPOTCOJIMTHYCCKHM  KOMILUICKCOM, TC€HCPHPYIOLIIMM  IICITHJBL,
IPE3eHTUPYEMbIE HAa TIOBEPXHOCTH KJIETKH B KOHTEKCTE KOMIUIEKCOB TucTocoBMecTHMOcTH | Kmacca.
OtcyTeTBHE KOHTPOIS 3a ruaponn3oM MBP co cTopoHsl crcTeMbl YOMKBUTHHHIMPOBAHUS O3HAYAET, YTO
KAQUeCTBCHHBI M KOJNMYCCTBEHHBIH CHeKTp mnentuaoB MBP, mpe3eHTHpyeMbIX Ha [OBEPXHOCTH
OJIUTOCHAPOLMTOB, MPAKTHYCCKH MOIHOCTBIO  ONpeleisieTcss KATAIUTHICCKHUMH —CyObeAMHUIAMA
nporeacoMbl. Hamu OblIO  yCTaHOBIEHO, YTO MPH PA3BUTHH DKCIEPHMEHTATLHOTO ayTOMMMYHHOTO
sunedanomuenuta (EAE) — JKMBOTHOH MOJENH pacCessHOTO CKIepo3a — B TOJOBHOM MO3re
UMMYHH3UPOBAHHBIX JKABOTHBIX KOHCTHTYTHBHAsl IIPOT€acOMa B 3HAYUTCIBHOW CTEHEHM 3aMeIacTcs
MMMYHOMIPOTEACOMOH, TpH 3TOM HMyHOCyObemuuuia PBli  Jokamm3yercs MPeHMYIIECTBEHHO B
OJINTOACHAPOUUTAX. nOK%aHO, YTO MOBBIIMIEHHOE COACP)KAaHUE HMMYHONPOTEACOMBI B T'OJIOBHOM MO3re
mbireil ¢ EAE npuBomut k 00pa3oBaHHIO MOBBILICHHOIO KOJIMYECTBA Psia IATOrCHHBIX nentuaos MBP,
Biumroyas nentua ENPVVHFF, sissirorumiicst yacteio sHIedanurorensoro pernosa MBP. AkTuBnpoBaHHbIe
CD8+ T-knerku, crneuududHble K JaHHOMY mHenTtuiy, S(GGEKTHBHO JH3HPOBAIH OJNMIOACHAPOLUTHI,
o0paboranubie HHTEphepoHoM-ramma. Crenuduyeckuii HHrHOUTOp UMMYHOCYOBbEMHHLBI BLi CelleKTUBHO
BO3JICHCTBOBA HA UMMYHOIIpOTEacoMy N Vitro, a taxke s¢ddexruBHO Mogaisut passuriue EAE in vivo y
9KCTIEPHUMEHTANIBHBIX JKUBOTHBIX. IlomydeHHbIe (aKThl YKa3bIBAIOT HAa BO3MOXKHYIO CBSI3b MEXIY
y6HKBHTKH-He3aBl/ICMMOﬁ HpOTeOHMTI/l‘leCKOlZ AKTUBHOCTBIO UMMYHOIIPOTEACOMbBI B OTHOLLICHUU OCHéBHOFO
Oeka MHEIMHA M Pa3BUTHEM PACCESHHOIO CKJICPO3a, a TAKKE Ha HEPCICKTHBHOCTb CIELU(UUECKHX
MHTHOMTOPOB MIMMYHOIIPOTEACOMBI KaK MOTEHIINAIBHBIX JTeKaPCTBEHHBIX CPECTB.

Paboma evinonnena 6 pamxax npoekma PH® 14-14-00585 «Monekynsphviii mexanusm youKeumun-
He3a8UCUM0O20 NpOomeoau3a benkos npomeaca,woﬂ U eco pojtb 8 HOpMe U Namoio2uuy.

Cekyus 3: [lpomeomuka, nenmudomuKa u memaboaomuka
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THE SYSTEMS APPROACH FOR CONSTRUCTION OF THE GENOTYPE-
PHENOTYPE MAP

Vitaly Gursky”, Konstantin Kozlov?, Ivan Kulakovsky®, Sergey Nuzhdin®, Maria Samsonova®

The loffe Physical Technical Institute RAS, St.Petersburg, Russia, 2st. Petersburg Polytechnic
State University, St.Petersburg, Russia, >Engelhardt Institute of Molecular Biology RAS, Moscow,
Russia, “University of Southern California, USA

Gene networks control organism phenotype in health and disease by dynamically processing information
introduced by genotype and environment. We are rapidly entering an era of “personal genomics” wherein
data on gene structure and expression will be available for large numbers of individuals. Such experiments
demonstrated the existence of abundant variation in individual DNA, however a fundamental challenge,
critical for realizing the promise of personalized medicine, is discerning how and why some individual
variations lead to phenotypic changes, while others do not. We develop the concepts and models necessary to
advance this goal using Drosophila, where the molecular tools are precise and quantitative predictions are
verifiable. A developmental process — early embryo segmentation - is ripe for attack. This network is well-
characterized and a wealth of functional data is available, including DNA binding sites and cellular
resolution concentrations of critical transcription factors (TFs). In this study, we developed a new predictive
model that provides a dynamical description of gap gene system, using detailed DNA-based information, as
well as spatial TF concentration data at varying time points and applied it to analyze single nucleotide
polymorphisms (SNPs) in the 216 sequenced Drosophila genotypes. We found that the binding sites for TFs
with strong effect onto regulating the gap gene network exhibit reduced polymorphism. By quantifying the
influence of each SNP on gap gene expression in the model, we demonstrated that the regulatory effects
from multiple SNPs combine nonlinearly. We calculated the distribution of these regulatory effects and
showed that its specific form leads to the effect in which SNPs with more strong influence on gene
expression tend to appear less frequent in the population. Population SNP influence on expression shows
very weak correlation with the binding affinity of corresponding polymorphic binding site, providing the
evidence that the ultimate effect that a SNP exerts on phenotype is effectively shifted to the level of
regulatory interactions between binding sites. Taken together, these results provide a system level view of
how genetic variation translates to the gene expression level.

Section 4: Bioinformatics. Information technology in processing and interpretation of genome data
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MDR-EFE METO/ BBIFABJIEHUA ®AKTOPOB, ACCOLMMPOBAHHBIX C
KOMIIVIEKCHBIMHU 3AB0JIEBAHUAMU

AnekcaHap Pakutbko

MTrY um. JlomoHocoea, mexaHuKo-mamemamudyeckuii pakynbmem (Mockea, Poccus)

Bo MHOrHX CTOXAaCTHYECKHX MOJEISIX BO3HHKAlOT IaHHBIE BBICOKHX pa3MepHocTedl. I[lomoGHas
CHTYyallusl XapaKTepHa Ul MEIMKO-OMONIOTHYECKUX HCCIEIOBaHMH, B KOTOPHIX (YHKIMSA OTKIUKA Y,
OIHUCHIBAOLIAs] COCTOSIHUE 3[0POBbsI ALMEHTA, 3aBUCUT OT Habopa dakTopoB X=(X4,...,X,). Tak, Hanpumep,
Y=1 mwm Y=-1 o3Hauaer, 4TO MarMeHT GOJIEH WM 3/[0POB COOTBETCTBEHHO. B reHETHUYECKHX 3a/iauax B
KauecTBe (DAKTOPOB PACCMATPUBAIOTCS OAMHOYHBIC HyKieotTHaHbie mnommmopdmsmbl (SNP), a Takke
(bakTopsl OKpyXkaromel cpebl (KPOBSHOE AaBICHHE, CTENEHb OXHPeHWss W T.J.). OAHAKO 3a4acTyro
Gdynkuust oTkiIuKa Y 3aBUCHT He OT BeeX (GakTopoB X=(X4,...,Xp), @ JIMIIb OT HEKOTOPOTO 3HAUUMO20 HabOpa
Kty Xie}, THE 0 < ki< ... < k< n+1. BbisiBreHHe 3HAYMMBIX HAaGOPOB MPEACTABISET COOOM
HETPUBHAIIBHYIO IPO0JIEMY, KOTOPOIi MOCBSIIIEHA Leliasi 001acTh Hay4yHbIX HccienoBanuii (GWAS).

Jlnst penieHns moo0OHbIX 3ana4 B [2] 61 paspaboran meton (MDR-EFE), ocnoBanHbIif Ha MOHMKEHUH
pasmepHocTeil. OCHOBHasi Hiesi 3aKiIodaercst B ToM, 4ro (yHkuuu f, mporrosupyromme otkimmk Y 1o
paznuyHbIM HabopaM (HaKkToOpOB, YIOPSTOYMBAIOTCS B COOTBETCTBHU ¢ HEKOTOPHIM (DYHKIIOHATIOM OLIHOKH
Err(f) anst nmpowssonbHbIX wrTpadHbIX (yHKUMI . Pacmpenenenue ciydaiiHbix anementoB X u Y
HEHM3BECTHO, [0JTOMY CTaTHCTHYCCKHE BBIBOABI OCHOBaHbl Ha oueHkax Errg(fpa) dyHkumonana
OIIMOKK, BOBJCKAIONIMX MpecKa3aTenbHblil anmroput™ fpa, orenky mrpaduoit ¢ynkimu y u K-kpoce
BJIM/IALHIO.

B crarbe [1] onucanHas Bhie 3aj1aua Obia 0000IIeHa Ha CiTyyail MHOTO3HAYHOM (QYHKIMH OTKIIHKA.
Kpome Toro, Gyner pacckasano 000GLIeHHE METOAA Ha CIIydail, KOTa MHOXECTBO 3HAYCHHH (YHKIHK
OTKJIMKa HE JOITyCKaeT JINHEHHOTO YHopsaAOo4MBaHUs (Hal’lplflMep, Y OIIUCBIBACT IOAKIACC UIIECMHUYCCKOTO
HHCYJIBTA:  aTepOTPOMOOTHYCCKHi, KapaHOIMOOJMYECKUH  WIM  JaKyHapHBIA u  T.1.) Takxke
paccMaTpUBAIOTCS PE3YNBTAThl NPHMEHCHHS] MOCTPOCHHOW INPOLEAYphl K aHAIN3y CrEHEPUPOBAHHBIX
JIAHHBIX W JAaHHBIX, MOJYYCHHBIX KIWHUYECKUMHU HCCJIETOBAHUSIMMU. nOCTpOeHHBIf/'I METOA CpPaBHHUBACTCA C
0OLIEU3BECTHBIME CIIOCO0AMH TIOHIDKEHHs pa3MmepHocteit (Hanp., DPCA, LASSO, MDR).

[1] A.B. bynunckuii, A.C. Pakutbko, OueHuBaHue HeOMHAPHOTO CiydaiHoro orkiuka, Joxmanst PAH, 2014, T.
455, Ne6, c. 623-627.

[2] Bulinski, O. , V. Sadovnichy et al. Statistical Methods of SNP Data Analysis and Applications, Open Journal of
Statistics, Vol. 2 No. 1, 2012, pp. 73-87.
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THE UNDERSTANDING EFFECTS OF GENETIC VARIATION AND
ALTERNATIVE SPLICING ON PROTEIN-PROTEIN INTERACTIONS IN
COMPLEX GENETIC DISORDERS

Xingyan Kuang', Nan Zhao?, Andi Dhroso®, Hongzhu cui®, Nathan Johnson®, Dmitry Korkin®
University of Missouri, Columbia, MO, USA, *Mississippi State University, Mississippi State, MS,
USA, 3Worcester Polytechnic Institute, Worcester, MA, USA

Rapidly increasing volumes of high-throughput biological data have allowed scientists to study complex
diseases, such as cancer, diabetes, and neurological disorders from the systems perspective. These
advancements have led to discovery of a plethora of new regulatory mechanisms associated with the
diseases. For instance, it has been recently suggested that rare genetic variation, variation in copy numbers,
and post-transcriptional variation play an important role in defining the disease phenotype. Here, we discuss
our recent efforts to understand the regulatory role of genetic variation and alternative splicing in complex
genetic diseases through understanding their effects on the protein interactome. First, we describe our
recently developed machine learning approaches to high-throughput annotation of variants with functions
related to protein-protein interactions. We then apply these approaches to the cancer genomics data in a
comparative study of eight cancer types. Next, we introduce a new computational pipeline for the large-scale
analysis of the alternative splicing-induced rewiring of the human interactome. We conclude with an
application of this analysis to study autism spectrum disorder.

Section 4: Bioinformatics. Information technology in processing and interpretation of genome data
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THE ORPHANPRED - FUNCTIONAL EFFECT PREDICTION TOOL FOR
MUTATIONS ASSOCIATED WITH RARE DISEASES

Maxim V Ivanov, Kamil Khafizov, Sergey P Kovalenko
Moscow Institute of Physics and Technology, Life Science Center, Dolgoprudny, Moscow region,
Russia

The revolution in DNA sequencing technologies has resulted in an enormous growth of the number of
gene sequences and mutations identified in them over the last several years. As next generation sequencing
projects lead to generation of massive amounts of data, new computational tools for predicting the possible
phenotypic effects of mutations are needed. In spite of the significant number of methods and tools that have
been developed for this task, development of the field is more extensive rather than intensive — each new
program uses the well-known algorithms and combines them in different ways. Thus, the effectiveness of
such tools is expected to be rather limited, which is also discussed in a significant number of reviews. At the
same time, the adjacent bioinformatics fields are developing much faster, although newly emerging methods
still cannot find their applications in tools aimed at studying the phenotypic effects of the mutations. Here,
we present a new program OrphanPRED that provides a new way to predict the functional effects of protein
sequence variations. Besides the well-known methods of studying the conservation of mutations sites,
sequence annotations and trivial geometric parameters of 3D structure of the protein, our tool also estimates
the difference of free energy between wild type and mutant proteins. Binary classification of mutations is
based on a score-function derived from the calculated descriptors using empirical rules. Our method was
trained on a set of 1,521 mutations. On a selected test-subset (1,019 deleterious and 498 neutral mutations)
the predictive ability of our method was shown to be higher than the corresponding abilities of widely used
tools: accuracy is 80,6%, Matthews correlation coefficient - 0.61, area under the ROC curve - 0.878.
Thereby, our program can significantly help to interpret the unknown-value variations and to narrow down
the search space of possibly deleterious variants.
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THE MODELING OF REGULATORY MECHANISMS FOR MESC SELF-RENEWAL:
KINETIC AND STOCHASTIC APPROACHES

Akberdin L.R., Ivanisenko N.V., Oschepkova E.A., Omelyanchuk N.A., Matushkin Yu.G., Afonnikov
D.A., Kolchanov N.A.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

The current experimental data supports the hypothesis that the Nanog-low state is a transient and
reversible state that acts as a temporally restricted ‘‘gate-keeper’’ for extrinsic signals by which embryonic
stem cells are directed towards differentiation Therefore, the molecular control of Nanog levels has to be
regarded as an important piece in the puzzle of pluripotency organization as it is a potential candidate
mechanism to maintain the balance between self-renewal and differentiation. A detailed quantitative
understanding of these processes and their consequences on the system dynamics would be highly beneficial
for the development and the optimization of protocols for generation, maintaining and differentiation of
induced pluripotent and embryonic stem cells. Nevertheless, existing models describing core genetic network
regulation and Nanog heterogeneity have a number of drawbacks, as they do not include explicit molecular
mechanisms of Nanog regulation based on the recent experimental data [Navarro et al., 2012]. Analysis of
the kinetic and stochastic models describing the dynamics of the core gene network for maintenance of
pluripotency and differentiation of embryonic stem cells is represented. The core gene network was modified
according to the latest experimental data on the regulation of Nanog expression. Analysis of the kinetic
model showed that in the dynamics of the concentration changes as Nanog mRNA and protein could
potentially exist oscillating mode, which may explain the experimentally observed Nanog heterogeneity in
stem cell populations. Stochastic approach, in turn, allowed us to reveal a range of parameters, in which there
are two possible system states as the result of stochastic fluctuations: the high and low levels of expression of
Oct4, Sox2 and Nanog. It is possible to accidentally switch from one state to another that may also be one of
the mechanisms of the Nanog heterogeneity.

Acknowledgements: The work supported by SCSCR (Agreement with VIGG #8418-43/2013).
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THE RNA-SEQ BASED ALTERNATIVE SPLICING QUANTIFICATION
Gelfand®, Mazin P.2
nurp RAS, Moscow, Russia, szoItech, Moscow, Russia

RNA-seq based transcriptomics is actively used for genome-guided exon-intron gene structure
reconstruction and mRNA abundance quantification. Most of available methods work on level of transcripts.
Unfortunately, relatively short RNA-seq reads frequently cannot be unambiguously attributed to single
transcript due to alternative splicing. Here we present a new, more suitable approach. We consider gene as a
linked component in a splicing graph, where splicing sites constitute nodes, introns and exons (regions with
continuous read coverage) form edges. Biconnected components in such graph corresponds to alternative
splicing events. Counting reads that support different paths through splicing graph allows alternative splicing
quantification. We developed SAJR: freely available program suite that allows gene prediction based on
genomic sequences and aligned reads in bam/sam format. Additionally, SAJR could be used for gene
expression and alternative splicing quantification. SAJR is available at
http://storage.bioinf.fbb.msu.ru/~mazin/.
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THE GENOME-WIDE COMPARISON BETWEEN HUMAN ISOGENIC ESC AND
IPSCS GENERATED OF DIFFERENT SOMATIC ORIGIN REVEALS DIVERSITY
WITHIN COMMON FOR PLURIPOTENT STEM CELLS GENES/CPGS IN
REPROGRAMMED CELLS

Mapwusa Luﬂosal, AHactacua Cypp,MHal, Bnagumup Haymosz, AmuTpuii VlLI.I,EHKOZ, EkatepuHa
Bacuua', Aimutpuii Anekcees’, Mapusa Jlarapbkosa®, Cepreit Kucenes®

IMHcmumym Ob6uweli reHemuku um H.U. Basunosa PAH, Mockea, Poccus, 2OrsYH HUN dXM
®MBA Poccuu, Mockea, Poccusa

Human induced pluripotent stem (hiPS) cells are a promising source of different types of patient-specific
cells for future use in biomedicine. However, it remains controversial whether hiPSCs are molecularly
indistinguishable from human embryonic stem (hES) cells, which serves as a standard for pluripotency. By
comparing genetically identical human ES and iPS cells, we show that their expression (Illumina HT12v.4)
and methylation (Illumina 450k) landscapes are quite similar. Different clones of hiPS cells showed a small
number of iPS-specific genes and CpGs, but all of them were either clone-specific or lab-specific and cannot
be considered as a consequence of reprogramming process itself. Surprisingly, from the whole amount of
genes and CpGs with non-ES-like state of expression or methylation in iPSCs on the late passages, only one-
third had the same state on the early passages, whereas others are apparently the result of the fluctuations in
the expression or methylation status of genes and CpGs with ES-like state established on the early passages.
Interestingly, the number of genes or CpGs, which have the same level of expression or methylation between
iPSCs types (derived from different parental lines: neurons, retinal pigmented epithelium, and fibroblast-like
cells) and their isogenic ESC line is not more than 10% from the whole amount of such genes or CpGs
observed in any of iPSC. That “core set” of genes and CpGs represent mostly the targets of Oct4, Sox2 and
Nanog ESC specific transcription factors as well as of H3K27me3 and Polycomb. Functionally they
represent the genes involved in regulation of mostly epithelial development. Genes related to mitosis and cell
proliferation were found within more diverse set of genes with ES-like expression state observed in any pair
of iPSC types. Thus, we could assume that the pluripotent state of newly developed hiPSCs is conservatively
controlled by the acquisition of ES-like expression and methylation status of a small number of
developmental and proliferative genes. Lean on these observations we’ve developed a universal protocol for
effective selection of the best hiPSC clone in the cohort on the basis of their expression data on 275 “core
set” genes, i.e. the clone, which would have the highest correlation with their own virtual isogenic hESC
line.

Together, these data suggest that, on one hand, despite the minor transcriptional and epigenetical
fluctuations hiPSCs are indistinguishable from hESCs and do not retain any specific markers of
reprogramming, and, on the other hand, hiPSCs slightly differs from each other by their pluripotency state,
which allows us to develop a protocol for choosing the best clone in the cohort.
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METAFAST - IPOTPAMMHOE CPEACTBO A
BbICOKOITPOU3BOAUTE/IBHOT'O CPABHHUTEJIBHOT'O AHAJIU3A
METATEHOMOB

YnbaHues B.Vl.l, Kasakos C.B.l, Ay6uHknHa B.B.Z, Taxt A.B.a, Anekcees ,q.r.3

IYHueepcumem HUTMO. CaHkm-IMemep6ype, Poccus, 2Mockoeckuii ®usuko-TexHuyeckuii
Mucmumym (Focydapcmeennsiii Yausepcumem), *HUMN dusuko-Xumuyeckoii MeduyuHsl

C pa3BUTHEM TEXHOJIOTUH BBICOKOIIPOM3BOANUTEIBHOTO CEKBCHHPOBAHWSA OBLI HAKOIUIEH OTIPOMHBIH
00BEM METareHOMHBIX JaHHBIX. B MeTomax MEeTareHOMHOTO aHalIM3a KIIOUEBYIO PONb MIPAET MONyYCHHE
CHKATOTO MPEICTABIICHHS (M3BIICUCHHE IPU3HAKOB) JUTs1 () PEKTHBHOIO CPABHEHHS METAr €HOMOB.

I[J'Iﬂ JAHHBIX M0 ITOJTHOI€HOMHOMY CEKBEHUPOBAaHUIO MMKPOﬁl/IOTbl TpagulHOHHBIE METO/AbI U3BJIICYCHHUS
[PU3HAKOB HCIIONB3YIOT MO0 KapTHPOBAaHME IOCICIOBATEILHOCTEH, MO0 cOOpKy de Nnovo, KoTtopsie
TpeﬁleT GOJ'H:LLIMX BBIYHUCIIMTEIIBHBIX 3aTpPaT U TPYAHOIIPUMEHHUMBI B Cly4a€ METareHOMOB CO CJIOXKHBIM
GaKTepHaIbHBIM COCTABOM (TAaKMX, KAK MHKPOOHOTA KMIICYHHKA YEJIOBEKa).

Hamm ©Obuto paspaborano mporpammHoe cpexactBo MetaFast mms  cxartoro mHpeacTaBICHUS
METareHOMOB, He HCHOJIb3YIOllee alpHOpHOe 3HAHUE O MUKPOOPTaHM3MaX, KOTOPbIE MOTYT COJEPXKAThCs B
nsydaeMoii cpeze. IlpenmyIecTBa Moaxo/a 10 CPABHEHHIO ¢ YKa3aHHBIMU QHAJIOTAMH — THOKOCTb, CKOPOCTh
¥ DKOHOMUS TAMATH. AJITOPHTM COCTOHT M3 CIIEIYIOIIMX ITAIOB.

BsiieneHne KOPOTKUX TeHOMHBIX TTOCIEN0BATEIbHOCTEH U3 PHIOB IS Ka)KI0T0 METareHoMa Ha OCHOBE
aHamuza rpada Je bpeitHa. BbigencHHbIC MOCIEAOBATENIBHOCTH SIBISIOTCS aHAJIOraMH  KOHTHUIOB,
OJTy4aeMbIX B pe3yJibTate cO0OpKu de NOVO, 0HAKO MOC/IEA0BATEIBHOCTH B Pa3bl KOPOUE.

OObeUHEHNE TI0CNIEI0BATEIbHOCTEH 10 BCeM METareHOMaM U BbIIEICHUE KOMIIOHEHT CBS3HOCTH B
obobmienHoM rpade ne bpeiina. Ilpm sToM a7 GOMBIIMX KOMIOHEHT CBSI3HOCTH IIPOM3BOAUTCS HX
UTEPATUBHOE Pa3/CICHNUE Ha [TIOJKOMIIOHEHTHI.

IMocTpoeHre BekTOpa MPH3HAKOB Ui KAXKIOTO METareHOMa IyTeM IIOACYETa CyMMAapHOTO YHCIa
BXOJKJCHHH K-MEpOB M3 Ka)kI0W KOMIIOHEHTBI B METarcHOM M OOBEIMHEHHS JTHX 3HAYCHHI OT BCEX
KOMIIOHEHT B BEKTOP.

TMonapHoe cpaBHEHHME METarcHOMOB IIyTEM pacueTa MaTPULBl Pa3JIM4usi MEXAYy HUMH Ha OCHOBE
HOJTyYEHHBIX BEKTOPOB MPH3HAKOB C HCIOIb30BaHNEM HHAeKca bpes-Képruca.

MetaFast crmocoben 3a Heckonpko uacoB paborel kimactepa (6 TFLOPS) mnpoanamusupoBats u
HOCTPOMTh MATPULy DAaCCTOSHMII M KiIajgorpammy 1o Heil Mexay 150 MerareHoMamu MHKPOOHOTEI
KHIIeyHnKa denoBeka (cymmapHo 700 I'G puaoB), 4To Ha MOPSAOK OBICTpee METOIOB KapTHPOBAaHUS Ha
pedepeHCHbIi KaTalor TeHOMOB M c6OpKH MeTareHOMOB de NOVO, a Takke TpeGyeT MEHbIIIE OIepaTUBHOI
HaMsTH, 4eM IocieaHnii Metox. McxomHslil kox M ucnonHseMmbiid maker MetaFast mocrymen mo agpecy
https://github.com/ulyantsev/metafast.

CeKyus 4: bBuouHgpopmamuka. HGopmayuoHHele mexHosnoz2uu 8 06pabomeke u UHMePNPEeMayuu OMHbIX OaHHbIX

103



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

S04-09

GAM: KOHBEMEP A COBMECTHOTI'O AHAJIN3A JAHHBIX
TPAHCKPUIIIUOHHOI'O U METABOJIMYECKOTI'O NMPO®ANIUHTA

A.A. Cegrymuueal, ER ﬂupcz, M. H. ApTéMOBz

IYHuaepcumem WUTMO, CaHkm-lemepbype2, Poccus, ZYHusepcumem BawuHzmoHa 6 CeHm-
Jlyuce, CeHm-/lyuc, CLLA

C pa3BUTHEM TEXHOJIOTHIl BBICOKONPOHM3BOJUTEIBHOTO TPAHCKPUIIIIMOHHOIO M METaboINYEeCKOro
npodaiinuHara nosBIseTcs HEOOXOUMOCTh B CPEACTBAX IS UX COBMECTHOH 00paboTku. JlaHHBIE OT 3THX
JIByX THIIOB Npodaiinuara 001ajaioT JOMOIHIIOMUMA APYT Apyra XapakTepuctukamu. C 0fHOIl CTOPOHBI,
TPAHCKPUIILIMOHHBIC JIAHHBIC TMOJHBI, a MeTaboIMYeCKHe — HET: BCe OKCIIPECCHPOBAHHBIC I'eHBI
onpenenstores uepe3 RNA-Seq, Ho 0TCyTCTBHE CUTHalIa METabO0JINTa HE 03HAYAET ero OTCYTCTBUE B KJIETKE.
C npyroit cTOpOHEI, META0OIMYECKHE JAHHBIE COOTBETCTBYIOT XOPOILO OMPE/IEICHHON CeTH OHOXMMHYECKHX
peakumid. B To ke BpeMs, TPAHCKPUIILMOHHBIC JAaHHBIC MOIYT OBITh COOTHECEHBI C (epMEeHTaMH,
perynupyomumMi 3ti peakiuu. Takum 00pa3soM, COBMECTHbIl aHAIM3 NAHHBIX SKCIPECCHUM TIC€HOB H
MeTaboINTOB B KOHTEKCTE CETH XMMHHYECKHX PEaKIMi MOXET ITO3BONMThH 0ojee MOJHO PacCMOTPETh
PEryJIsTOPHYIO CETh KJICTOK.

B oroii pabore npencrasieH R-maker GAM Ui COBMECTHOrO aHaiu3a TPAHCKPHUILMOHHBIX U
MeTabONMYeCKMX  JaHHBIX, a  TaKkke  BeO-CEpBHC,  OCHOBaHHBIE  HAa  3TOM  IaKeTe
(https://artyomovlab.wustl.edu/shiny/gam/). Cienyer 3amMeTuTh, uTO JaXKe B Cilydae, KOTAa JOCTYIEH TOIbKO
OJIMH M3 OTHX THIIOB JAHHBIX, BCE PABHO BO3MOXKHO MPOBECTH 3TOT aHamu3. TakuM oOpa3oM, BO3MOXKHO,
HalpuMep, PacCMOTPeTh JaHHble 00 SKCIPECCHMH TEHOB B KOHTEKCTE METabONMYeCKO — CeTH.
ITpeanaraemslii METO/T aHAIM3a COCTOMT M3 Tpex maroB. CHayana o01as CeTh Peakiuii MOJACTPauBAETCS TO]]
MMEIOIIHECs JaHHbIE yJaJleHHEeM peakiuid 6e3 IKCIpecCHpOBaHHBIX (epMeHTOB. 3aTeM ceTh peaKiuii
(BKIo4yas OMMOJIEKYISpHbIC —peakuuu) oroOpaxkaercs B rpad sl BO3SMOKHOCTH [PUMCHEHHS
CYIIECTBYIOIIMX aJIrOPUTMOB aHamu3a. Ha mocnmemHem Inare B CeTH HaXOAMTCA Hambonee peryiaupyemas
O/ICETh C IIOMOLIBIO anropurma BioNet.

Toxxox GAM Obu1 mpumeneH k aHanmu3y pasnumumii Mexay LPS+IFNg-crumynupoBanHbIME 1
HECTHMYJIMPOBAHHBIMH ~ MBIIIMHBIMU ~ Makpodaramu. beumn  Haiinenst HanGomee auddepeHnmansHo
SKCIPECCHPOBAHHBIE MOJIYIIH, UCTIONB3Ys METabOIHYECKHE M TPAHCKPUIIIIMOHHBIE JJaHHBIE KAK COBMECTHO,
TaK U MO OTHAENbHOCTH. MOXHO OTMETHTb, YTO pPasliMyus B peryimpoBaHud Lukia KpebGca Goibiue
Ha0TI0NAI0TCs Ha META00IMYECKOM YPOBHE, a MK MOYEBHHBI M CHHTE3 )KMPHBIX KHCIIOT 60/ee 3aMETHBI Ha
TPAHCKPHUIIIIHOHHOM ypOBHE. TOJNBKO COBMECTHOE PACCMOTPEHHME JAHHBIX IIO3BOJIAET NONYYHThH MOJHYIO
KapTHHY.

Section 4: Bioinformatics. Information technology in processing and interpretation of genome data
104



IV MEXAYHAPOHAA HAYYHO-MPAKTUYECKAA KOH®EPEHLMA
MocmaeHomHble Memodbl aHanu3a e buosozuu,
nabopamopHoii u KauHuveckoli meduyuHe
KasaHb, Poccus, 29 Oktabpsa — 1 Hoabps, 2014

POST GENOME

S04-10

THE UNIVERSAL Q-STATISTICS GOVERNING THE INTERNUCLEOTIDE
INTERVALS: A SIGNATURE OF THE DNA STRUCTURAL OPTIMIZATION?
Mikhail Bogachevl, Airat Kayumovz, Oleg Markelovl, Armin Bunde®

Biomedical Engineering Research Center, Saint Petersburg State Electrotechnical University,
197376 Saint Petersburg, Russia, >Department of Genetics, Institute of Fundamental Medicine
and Biology, Kazan (Volga Region) Federal University, 420008 Kazan, Tatarstan, Russia, *Institut
fuer Theoretische Physik, Justus-Liebig-Universitaet Gi 1, 35392 Gi 1, Germany

Uncovering the fundamental laws that govern the complex DNA structural organization remains
challenging and is largely based upon reconstructions from the primary nucleotide sequences. We
investigated the distributions of the internucleotide intervals and their persistence properties in genomes of
various organisms from Prokaryotes to H.sapiens aiming to reveal the manifestation of the universal DNA
architecture. In all genomes the distribution of internucleotide intervals | exhibit the same g-exponential form
A{1+ (g-1) B (/L)M1/(g-1)]} with g=1.1+0.02, B=1.5, A=1.5, where L is the average interval. While in
prokaryotes a single g-exponential function makes the best fit, in eukaryotes the PDF contains additionally a
second g-exponential with exactly the same q value and p=0.1. Remarkably, the sum of two g-exponentials
in the human genome makes a perfect approximation over nearly 10 decades. Moderate deviations from this
striking universality were observed in extermophile eukaryotes as well as in several water living eukaryotic
organisms with environmentally dependent body temperature. We suggest that the universal g-exponential
internucleotide distributions reflect the optimization of the DNA structure under the thermodynamical
constraints associated with the DNA thermostability and the energy required for the DNA unwinding during
replication and transcription while deviations from them is a signature of adaptation to the living
environments with more pronounced thermodynamical constraints. This is further confirmed by the
discrepancy between the distributions between strongly (G:C) and weakly (A:T) bounded base pairs where
the second g-exponential appears a specific feature of strongly bonded nucleotides. Additionally the
distribution between strongly bonded base pairs is characterized by a slightly larger q value that for the
weakly bonded ones also in other genomes including both pro- and eukaryotes. Altogether, we suggest that
the observed universality in the internucleotide distributions is a footprint of the heterogeneous DNA
structure, where the first g-exponential reflects the universal helical pitch that appears both in pro- and
eukaryotic DNA, while the second g-exponential is a specific marker of the large-scale eukaryotic DNA
organization.
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THE INTRACELLULAR MOLECULAR MECHANISMS FOR HCV DRUG
RESISTANCE EMERGENCE

Ivanisenko N.V.l, Mischenko E.L.l, Akberdin I.R.1, Demenkov P.S.l, Likhoshvai V.A.1, Samsonov
A.M.Z, Kozlov K.N.3, Todorov D.I.3, Gursky V.V.3, Samsonova M.G.3, Clausnitzer D.“, Kaderali L.4,
Kolchanov N.A.l, Ivanisenko V.A.!

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia, *loffe Physical-Technical Institute
of the Russian Academy of Sciences, St.Petersburg, Russia, *St. Petersburg State Polytechnical
University, St. Petersburg, Russia, “Technische Universitéit Dresden, Dresden, Germany

As an RNA virus, hepatitis C virus (HCV) is able to rapidly acquire drug resistance, and for this reason
the design of effective anti-HCV drugs is a real challenge. The HCV subgenomic replicon-containing cells
are widely used for experimental studies of the HCV genome replication mechanisms, for drug testing in
vitro and in studies of HCV drug resistance. The NS3/4A protease is essential for virus replication and,
therefore, it is one of the most attractive targets for developing specific antiviral agents against HCV. We
have developed a stochastic model of subgenomic HCV replicon replication, in which the emergence and
selection of drug resistant mutant viral RNAs in replicon cells is taken into account. Incorporation into the
model of key NS3 protease mutations leading to resistance to BILN-2061 (A156T, D168V, R155Q), VX-950
(A156S, A156T, T54A) and SCH 503034 (A156T, A156S, T54A) inhibitors allows us to describe two-phase
long term dynamics of the viral RNA suppression for various inhibitor concentrations. The model can be
used to interpret the results of anti-HCV drug testing on replicon systems, as well as to estimate the efficacy
of potential drugs and predict optimal schemes of their usage.
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THE IDENTIFICATION OF SMALL OPEN READING FRAMES WITH HIGH
CODING POTENTIAL IN MOSS PHYSCOMITRELLA PATENS

Arapidi G.P.1, Fesenko I.A.1, Babalyan K.A.z, Seredina A.V.l, Khazigaleeva R.A.l, Kostrukova E.S.B,
Kovalchuk S.I.l, Anikanov N.A.l, Semashko T.A.3, Govorun V.M.3, Ivanov V.T.!
Ishemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS, Moscow, Russia; ’Moscow
Institute of Physics and Technology (State University), Dolgoprudy, Russia; *Institute of Physico-
Chemical Medicine, Moscow, Russia

It has been revealed that small open reading frames (SORFs, up to 100 codons) have the potential to
encode biologically active peptides that have regulatory roles in eukaryotic cells (Kastenmayer et al., 2006),
(Kondo et al., 2010), (Andrews et al., 2014). In plants, a number of peptides encoded by sORFs play
significant roles in various aspects of plant growth and development (Hanada et al., 2012). However, most
ab initio gene prediction programs are not well suited for identifying sORFs with coding potential.
Moreover, existing standard proteomic approaches poorly suited for the identification of proteins less than
10 kDa. This led to a lack of information about SORFs for many model organisms.

We developed an approach that allows with high confidence to predict SORFs, and validate them at the
level of transcriptome and peptidome. We used prediction program sORFfinder (Hanada et al., 2010) to find
intergenic regions with high coding potential in the genome of the model object moss Physcomitrella patens.
High-throughput RNA-Seq by SOLID 4 genetic analyzer (Life Technologies, Applied Biosystems) and
identification of native peptides by TripleTOF 5600 LC-MS/MS (ABSciex) has been carried out on
gametophore, protonema and protoplast cells of Physcomitrella patens.

Using sORFfinder we distinguished 241,228 sORFs within intergenic region with high coding potential.
RNA-Seq confirmed transcription of 8,450 sORFs from intergenic region and 16,928 previously known
genes of Physcomitrella patens. Tandem mass-spectrometry analysis resulted in identification of 34 unique
peptides derived from 27 sORFs within intergenic region, 68 peptides derived from 30 sORFs that were
previously thought to be untranslated region of mRNAs and 94 peptides from 87 alternative SORFs within
previously known ORFs.

Comparative analyses of SORFs sequences distinguished in moss Physcomitrella patens with genomes
of other plant species revealed high conservation in terms of synonymous/nonsynonymous substitutions. The
report will be discussed further steps to validate the results: overexpression and knockout mutants of coding
SORFs, functional categorization and expression under stress.
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BA3A JAHHBIX 10 AIPAM CBOPAYNBAHHA BEJIKOB U ITPEJCKA3AHUE
ANAEP CBOPAYMBAHHA

MapueHko Hatanbsa IOpbeBHa, Fap6y3nHckuii Cepreit AnekcaHapoBuY
UHcmumym 6enka PAH. MywuHo, Poccusa

KitroueBbIM 3TalioM CaMOOpraHu3aliu Oenka sBIseTcs (pOPMUPOBAHHE sipa CBOpa4YMBaHMS (ydacTKa
HATHUBHO# CTPYKTYPBI, KOTOPBI YK€ CTPYKTypPHPOBAH B IIEPEXOJHOM COCTOSIHHH Ha ITYTH CBOPAUMBAHHS).

Hamu cocraBieHa 0a3a [JaHHBIX 110 OeJKaM C OKCHEPHMEHTAJIbHO HCCIEAOBAHHBIMU  sAPAMU
cBopaunBanus. Ha JaHHbI MOMEHT B Haieit 6aze coOpaHo Gonee 50 pa3nnyHBIX GEIKOB JUKOTO THIIA H IS
KaXKIOr0 - B CPEAHEM OKoJo 15 MyraHTHBIX (opMm; Takum oOpaszom, B 6Gase mpexcraBieHo Gomee 750
BApPUAHTOB OCJIKOB.

C noMomupio pa3pabOTAaHHBIX HAMH METOIOB IPEACKAa3aHHs SAEP CBOPAYMBAHMS MBI HPEICKa3aIn
MOJIOXKEHHE sIep CBOpAdYMBaHMS B O€/IKaX M3 COCTAaBICHHOW 6a3bl. ITomydeHO Xopoluee COBIAACHHE
HpC}ICKaIiaHHﬁ C DKCMIEPUMEHTAJIBHBIMU JTaHHBIMH, YTO yYKa3bIBa€T Ha yCIICIIHOCTh pa3pa6OTaHHle METOZOB.

Pabora BeInonHeHa mpu mojnep:kke rpanToB PODOU (Nel3-04-00253-A u Ne 14-04-01554-A), rpanta
MOH PK u IIporpamms! "MonekynsipHas u kierounas ouonorus” (01200957492) Ipesunmyma PAH.
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AJITOPUTM ITIOMCKA AMHUHOKHUC/IOTHBIX 3AMEH B  MACC-
CIIEKTPOMETPUYECKHUX JAHHBIX

NweHko Amutpuii CtaHncnaBosuy, Anekcees Jmutpuii Fnebosuu
HUU ®XM, Mockea, Poccusa

B Hacrosiiee BpeMsl NPU aHAIM3€ MAcC-CIEKTPOMETPHYECKHX JAHHBIX HCIIONB3YETCS IOAXOA C
MOMCKOM CIIEKTPOB IO TEOPETHYECKUM CIieKTpaibHbiM Gazam manHbix (MASCOT, SEQUEST). U3
M3BECTHBIX AMHUHOKHCIIOTHBIX MOCIEN0BATENBHOCTEH M0 3a/aHHBIM TIPABUJIAM CO3JAKOTCA TEOPETUYECKUE
CIIEKTPBI, @ TAKXKE BBOAMTCS (YHKIHSA CXOKECTH SKCIEPUMEHTAIBHBIX M TEOPETHYECKHX CIEKTPOB (C
YYETOM BEpOSITHOCTHBIX TpaBui). OCOOCHHOCTBIO BBILICH3IOKEHHOTO METO/A SIBISETCS TOT (aKT, 4To OH
MO3BOJISIET OINpPEAE/SATh JIMIIb TE€ MOCIEA0BATENLHOCTH, KOTOPbIE OBUIM HCIOIB30BaHbI MPH CO3AaHHH
TEOPETHYECKOH CIIEKTPATILHON 6a3bl JAHHBIX.

Hamu Obl1 pa3paOoTaH M ONKMCAH HOBBI MOAXOJA K aHAIN3y MAacC-CIIEKTPOMETPHYECKUX AAHHBIX,
HO3BOJISIOMHUH MICHTH(HUIMPOBATE CHEKTPHI C TOYHOCTHIO JO OJHO- M JABY3aMEGHHBIX AMHMHOKHCIOTHBIX
oruuid. B 0CHOBY MeTOJa 3aI05KEH alrOpUTM CIABUIa IIMKOB, a TAKKE BEKTOPHOE NPEICTaBIECHUE Macc-
CTIEKTPOMETPUYECKNX JAHHBIX, IMO3BOJIAIONIEE YUUTBHIBATH 3HAUYEHHs MHTEHCHBHOCTEH NHKOB. AJTOPHTM
peann30BaH B BUJIE MPHIIOKEHHs Ha si3bike C++.
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MOJAEJIMPOBAHUE 3KOJIOTUYECKHUX BBAHMO,ZIEP'ICTBPIP'I
MUKPOBHUOTbBI KNIIEYHUKA YE/IOBEKA

LawkoBa T.M.l, UweHko p,.c.’, Taxr A.B.z, Anekcees ,lJ,.I'.z

'M®TU (1Y), Bonzonpydnsiii, Poccus, *®rEYH HUM ®XM ®MBA Pocuu, Mockea, Poccus

MHUKpoOHOTa KHMIIEUYHHKA — CJIOJKHAs KOMIUIGKCHAs CHCTEMa, COCTOAIIAs U3 MHOKECTBA KOMIIOHEHT.
KoMnoHeHTBl B3aMMOJEHCTBYIOT MeXIy cOOOH NpH MNOMOLIM pa3NUYHBIX MexaHu3MoB. Hampumep,
GaKTepHu MOTYT OOBEMHATHECS B COOOIIECTBA HIIM KOHKYPHPOBATh JIPYT C JAPYrOM 3a Pecypchl, KHIICUHUK
BBIJICIISICT TUTATE/IBHBIC BEIECTBA I OMHUX OaKTepHil M TOKCHHBI JUISl IPYTHX, KOHTPOJIMPYS YMCICHHOCT
U COCTaB MUKPOOUOTBHI.

I[J'IH U3Y4YC€HHUsI IIOBEACHUS CHUCTEMBI M IIPOBEPKU npeﬂnonomeﬁuﬁ o B3aHMOﬂeﬁCTBHﬂX KOMITIOHCHT
MHKPOOHOTBI MBI MCIOJB3YyeM HOJXOJ areHTHOro MojenupoBanus. Ha OcHOBe JIMTEpaTypHBIX JaHHBIX
MOCTPOEHA YMPOIIEHHAs MOJENb MHKPOOMOTHI KMIIEUHHKA. MoJenb OMMCHIBAET B3aMMOJCHCTBHE IBYX
GaxTepHaIbHBIX BUAOB. Baktepuu 06manaior psgoM GyHKIHIA: OUCK e/ibl, epeBIKEHNIE, TpeoOpa3oBaHue
elbl B COOTBETCTBYIOIIME BelIecTBa, jejieHre. OHM B3aUMOJCHCTBYIOT JPYTr C JAPYTOM M C KHIICYHHKOM.
Baxrepun yuactBytor B mporecce merabommsma nonmcaxapunos B KJKK. Ilosenenue xaxaoi Gaxkrepuu
MOJIETINPYETCS OT/AENBHO M 3aBUCHUT OT JIOKANbHBIX YCIOBHH Cpesibl M €e OKpyxkeHusa. Ha maHHbIH MOMeEHT
HaiileHsl  HAOOphl MAapaMeTpoOB, MPH KOTOPBIX CHCTEMa HAXOAUThCA B CTAMOHAPHOM COCTOSIHHH.
JlanbHeiiniee u3ydeHne apaMeTpoB CUCTEMBI H €€ YCIIOKHEHHE Oy 1eT IIPHOIIKaTh MOJIC/b K PEalbHOCTH 1
B pe3ysibTaTeé MOXKHO MOJYYHTh MOJENb, HA OCHOBE KOTOPOH OyleT BO3MOMKHO MpENCKa3bIBaThCA COCTaB
MHKPOOMOTHI. 3Has OTKJIOHEHHE COCTaBa MHUKPOOMOTHI B Cilydae OOJ€3HHM OT HOPMAJbHOTO COCTOSHHS,
MOXHO Oy/IeT MOJIEIMPOBATH PA3IHYHbIC BAPHAHTHI €0 HOPMAJIM3alllHU, ¥ HAXOIUTh HanbojIee MoIXo/sIne
METOJIBI JICYCHHL.
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MPOTEOTEHOMHBIN AHAJIU3 MAJIAU MACC-CIIEKTPOB

AntyxoB Wnbsa AneKceeBml, NweHko Amutpunii CTaHMChaBOBM‘Il, MaHonos AnekcaHap
MBaHosuy?, Anekcees [mutpuii Mne6osuny’

Mockoeckuii ®usuko-Texnuueckuii Mucmumym (IY), 2®r6YH HUM ®XM dMEA Poccuu

MAJIAN wmacc-cniektp OakTepuu mpeicTaBiseT co0oil HabOp INHKOB, OTpaXkaromux Haubolee
Hpe/ICTaBICHHbIC OCJIKH B MHKPOOPTaHM3ME, M SIBIISICTCS YHHKAIbHBIM JUIS JAHHOTO OPraHM3Ma, Kak
OTIeYaTKy manbleB. B nanHoil pabote MbI mpoBenu ananu3 6osee 2000 macc-crekTpoB aits Oosee wem 300
GakTepHalbHBIX BUIOB. B x01e paboThl MBI IIPOJEMOHCTPHPOBAIN BCTPEYAEMOCTD IMKOB M OPTOJIOTMYHBIX
rpynn 6eJIKOB CPen MacC-CIICKTPOB, YTO IIOKA3bIBACT YHHKAIBHOCTD ITMKOB MacC-CIICKTPa CPEIH CIICKTPOB
IPYTUX opraHu3mMoB. Kpome Toro Hamu ObLT IPOBEICH CPABHUTEIBHBIN (QHIOrCHETHYECKHiT (IT0 TEHOMHBIM
JIAHHBIM) U creKTpaibHblil ( mo MAJIJU Macc-crexTpaM) aHaiu3, HO3BOJIIOIINNA OTBETUTh HA BOIIPOCHL
BIIMSTHUSI TCHOMHOTO Pa3HOOOpa3us OJIM3KOPOACTBEHHBIX MHKPOOPTaHU3MOB Ha MX MacC-CIIEKTp.

B xome nmanHOM paboThl MBI pa3paboTaid MPOrpaMMHBIA TOAXOJ, MO3BOJSIIOIIMN MPOU3BOINTH
KOPPEJSIMMOHHBI ~ QHAIM3, MACHTHQUIUPOBATh OTIMYHS MEXIy CIEKTPaMH  OJH3KOPOJCTBEHHBIX
OpraHM3MOB M H3MEHCHHsI CHEKTPalbHBIX TNpoduiaeii B 3aBUCUMOCTH OT YCIOBHil KyJIbTHBALMH
MHKPOOPTaHU3MOB.

CeKyus 4: bBuouHgpopmamuka. HGopmayuoHHele mexHosnoz2uu 8 06pabomeke u UHMePNPEeMayuu OMHbIX OaHHbIX
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THE GRAPH DATABASE FOR MOLECULAR BIOLOGY: ADVANTAGES OF THE
GRAPH REPRESENTATION OF DATA

Temlyakova E.A.1, Ryasik A.A.1, Sergeev A.V.z, Sorokin A.A.

Institute of Cell Biophysics RAS, Pushchino, Russia, Institute of Mathematical Problems of
Biology RAS, Pushchino, Russia

The ever increasing pace of biological data acquisition caused by the rapid development of high-
throughput experimental techniques makes the data integration a key task of the modern bioinformatics and
computational biology. At the moment there are a great number of knowledge-, organism- and data-specific
databases that store information about a particular organism, types of reactions, molecular mechanisms and
objects, results of particular type of experiments, etc. The integration of all that data under the common roof
is a challenging task for a number of reasons [1-2]. For example most of that data are stored in tabular form
either in local files or in relational databases while, many aspects of modern biology and medicine are
naturally mapped to a graph or network structures. Another example is a mismatch in the data structures,
when two databases represent the same biological object differently.

We have constructed a prototype of graph database for molecular biology data. It contains information
about Escherichia coli genome, proteome, metabolome, transcriptional and translational regulation, etc. The
information is obtained from major authoritative well-known databases (UniProt, GenBank, RegulonDB,
etc). All the data are stored as a one colored attributed graph [3] with molecular objects as nodes with
predetermined types of relations and object-specific properties. Data from different sources could be stored
in different nodes connected to each other, which let end user (not the database designer) to decide which
data source have to be used. Graph representation of molecular biology data provides new opportunities for
queering database, information retrieval and analyzing patterns in data.

Acknowledgements: This work was supported by RFBR grant 14-04-31793 mol_a.

References:

Smith, R.N. et al. Bioinformatics (Oxford, England), 2012, 28(23), 3163-3165.

Balakrishnan, R. et al. Database: The Journal of Biological Databases and Curation, 2012., doi:
10.1093/database/bar062

Neo4j web-site (Neo Technology): http://www.neo4j.org/
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GENOMIC ANALYSIS OF OIL SLUDGE MICROBIOTA

Alexandra Kanygina', Alexander Manolov’, Tatyana Grigoryeva®, Dmitry Alexeev’

Moscow Institute of Physics and Technology. Moscow, Russia, *Research Institute of Physical
and Chemical Medicine. Moscow, Russia, 3Kazan Federal University. Kazan, Russia

In recent years, the problem of industrial waste treatment has  become
essential. The recycling of oil refining wastes is a subject of great interest because these compounds
decompose very slowly and are highly toxic and thus dangerous to the environment.

We studied an industrial oil sludge sample in order to investigate its microbial diversity. Genome-wide
analysis of P. stutzeri strain KOS6, which is the major representative of the sludge cultivated bacteria, has
shown that P. stutzeri KOS6 genome contains an unusual combination of genetic traits. These include the
genes associated with nitrogen fixation system (nif operon) and naphthalene degradation system
(nah operon). The functioning of the nah system was observed by proteomic analysis under sucrose-free
conditions with naphthalene being the sole carbon and energy source.

We performed a comparative genomic analysis of P. stutzeri KOS6 and 14 P. stutzeri strains available
from NCBI. It has shown that the KOS6 genome contains a 122,000-bp region likely to have been acquired
by horizontal gene transfer from T. auensis. This region includes phaA and phaC genes responsible for
polyhydroxialkanoates (PHA) synthesis. Finally, a phylogenetic tree of P. stutzeri strains was constructed
using maximum likelihood estimation (MLE).
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HCCJIEJOBAHHUE Ir'PAHUL NIPUMEHUMOCTH K-MEPHOTI'O ITOAXOJA AJIA
AHAJIM3A METATEHOMHBIX JAHHBIX

Ay6uHkuHa Begoum(al, Taxr AneKcaH.qu, Anekcees .Cl,MM'rpmfl2
!Mockosckuii dusuko-TexrHuveckuii MHcmumym (IY), fonzonpydHbiii, Poccus, *®r6YH HUN
dusuko-xumuyeckoii meduyuHel PMBA Poccuu, Mockea, Poccusa

CpaBHeHME I10CIIE/IOBATEILHOCTEH WIpaeT KIIOYEBYIO POJIb B PasIMYHBIX BHAX aHAIN3a JAHHBIX
cexBeHupoBanus. C passutmeM TexHonoruit NGS cekBeHMpPOBAaHHS MOSABHIOCH OTPOMHOE KOJHYECTBO
METAareHOMHBIX JaHHBIX, KOTOpPbIe HEOOXOMMMO aHAIM3HPOBaTh ObICTPO M ddextuBHO. Cpeau MeToa0B
aHaIM3a TCHOMHBIX JIAHHBIX, B IOCIEAHEE BpeMsl BCe OOiblIe MHTEpEca BHI3BIBACT CIOCOO CpaBHEHMs
TI0CJIeI0BATENBHOCTEH 0e3 BBIPABHMBAHMSA, OCHOBaHHBII Ha paboTe ¢ K-mMepamu (OIMIOHYKICOTHIAMH
nmHel K). Tloaxoxn siBserTcs BICOKO3(MEKTHBHBIM JUIsl TIEPBUYHOTO aHAIN3a OOMBIIMX MACCHBOB JAHHEIX,
TaK Kak TpeOyeT MEHBIIET0 KOJINYECTBA IIPOMEKYTOUHBIX BBIYUCIICHHIT 110 CPABHEHHIO C JAPYTHMHU METOIaMHI
U HE 3aBHCHUT OT CPABHEHHUSI C PepePEHCOM.

OOBIYHO aHATH3UPYETCS K-MEPHBIN CIEKTpP (BEKTOP YACTOT BCTPEUaeMOCTH KaX/0r0 K-Mepa B JIaHHBIX).
DTOT METO/| XOPOLIO MOKa3aJl cedst st 33/1a4 TAKCOHOMUYECKOT0 Pa3JIeNICHNsl OPIraHM3MOB U KJIACTEPH3aLMH
HPOCTBIX METArCHOMHBIX JAHHBIX, TAK KaK METarcHOMbI MOTYT COZEP)KaTh OPraHM3MBbI, YbM I'€HOMBI HE
HpeacTaBlIeHsl B pedepeHCHbIX 0a3aXx MaHHBIX, M COJEPXKAIIMECs B HUX TEHOMBI MOTYT ObITh
OTCEKBEHHPOBAHbl C PA3JIMYHBIM IOKPHITHEM, YTO JEJAeT CTAHIApPTHBIE METOJBI, TaKHe Kak cOOpKa,
TPYIHOIIPHMEHHMBIMH.

OnHAKO JUIS TakUX CIOXKHBIX METareHOMOB, KaK KMIIEYHBIH, 3TH METOIbl TIOKAa HE JOCTATOYHO
pa3pabOTaHkI 1 TIOITOMY LIENbIO Halllel paboThI GBLIO MCCIIEI0BATh IPAHUIIBI IPUMEHMMOCTH METO/IA U
k-mepHOe mpocTpaHCTBO MerareHOMoB. J{ist 0asbl JaHHBIX M3 339 00pasloB KHUIUCYHBIX METAar¢HOMOB,
ceKkBeHMpOBaHHbIX Ha Iuiardopme Illumina, B xome KpynHe#umx MupoBbIX npoektoB [1, 2, 3], Gbur
TPOBEJICH ONKMCATENbHBIN aHANIN3 TIPH Pa3NIMYHBIX 3HAUYEHUAX K M cpaBHEHHE K-MEpHOro M GaKTepHantbHOro
coctaBoB. Ha CUMYJIMPOBAHHBIX U OKCIICPUMEHTAJIbHBIX JaHHBIX IIPOBOAUIIACH OLICHKA BKJIa/la B CXOACTBO k'
MEpPHOro M OaKTEPUAbHOIO COCTaBa PasMYHbIX (PAKTOPOB. BbUIM BHIPAOOTAHBI PEKOMEHIALMH 110
HPUMEHEHHIO K-MEpPHOro MeTo/ia /Ul aHaIn3a JaHHBIX JUI METareHOMa KHIIIEYHNKA YeJIOBEKa.

[1]Qin et al. A human gut microbial gene catalogue established by metagenomic sequencing. Nature. — 2010, p.
59-65.

[2] Qin et al. A metagenome-wide association study of gut microbiota in type 2 diabetes. Nature 490. - 2012, p. 55-
60.

[3] Mitreva et al. Structure, function and diversity of the healthy human microbiome. Nature 486. - 2012, p. 207—
214.
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HUCCJIEJOBAHHUE BEJIKA IUTOXPOM C-OKCHUJA3A 1 (CO1) B KAYECTBE
MAPKEPHOTO 11 UAEHTU®UKALMUU BHAO0B 300IIJIAHKTOHHBIX
OPTAHHU3MOB ITPECHOBO/JIHBIX BOJOEMOB

®dponosa Jlioamuna JleoHngosHa, XycanHos Aptyp Mapatosuy

Ka3zanckuii (Mpueomicckuii) dedepansbHobiii ynueepcumem. KazaHe, Poccus

B coBpeMeHHOM MHpe BOJHBIC OOBEKTHI, PACHOJIOKEHHBIE B KPYITHBIX TOPOJAX HCIIBITHIBAIOT CHIBHYIO
AHTPOIIOTCHHYIO Harpy3Ky. I1o3ToMy OBICTpBIIf M CBOEBPEMEHHBIH MOHHTOPHHI BOJOGMOB OYCHb aKTyaleH.
B namm JAHHA 6]/[0!/[]—]]11’"(3].1]/[5{ 300IUIAaHKTOHA SBJISICTCA OJHHUM M3 OCHOBHBIX MCTOJ0B OLICHKH COCTOSHHUSA
BOJI0EMOB. MeToJ1 3aKIJII0YaeTCsi B ONpEAeICHHH 300ILUIAHKTOHA 110 MOP()OJIOrHYECKMM MPU3HAKAM IO
MHKPOCKOIIOM M MHEHHE HCCIICIOBATEIs MOXKET ObITh CYyOBEKTHBHBIM, TaK KaK IS HACHTU(QUKAIUN
HEKOTOPBIX BHI0B HCOGXO}II/IMB] 3HaHUs Y3KHUX CIEHUATIUCTOB IMOTOMY, YTO HEKOTOPBIM BHIAAM IIPHUCYI
CHJIbHBIIT TOJIOBO# feMOp(H3M, WM HAOOOPOT, CYIIECTBYIOT BHJIbI ABOMHHKH. MBI peliuiy pa3padoTarh
OOBCKTHBHBIH METOJ IPH NOMOIK OHOMH(OPMATHUKU U MOJEKYJSIPHOH OHOIOTUH, KOTOPBIH IT03BOJUT
JIOCTOBEPHO ¥ B KOPOTKUE CPOKH OILIEHUTH COCTOSHHE BOJOEMA.

B HacTosiiiee Bpemsi ydeHble HCIOJIB3YIOT y4acTOK MHTOXOHApuanbHoro reHa COl B ompeneneHun
TaKCOHOMHH OPTaHM3MOB, HO HE UCHOIbB3YIOT IS OLICHKH SKOJIOTHYECKOr0 COCTOSHUS BOJOEMOB METOIOM
Onomnmukanuy. Takod IOAXOJ IOBBIIACT JTOCTOBEPHOCTh U YBEIMYUBACT CKOPOCTh OIpPEICICHUs
300ILTAaHKTOHA, HO OYEHb JJOPOr0 OOXOAMUTCS TIOTOMY, YTO U3 HPOOBI MOJKHO OIPEAENATh TOIBKO MO OJHOMY
OpraHusMmy IMpEeABapUTEIIBHO OTACIUB HUX JPYr OT Apyra, CJI€A0BaTEJIbHO HEKOTOPHIE OpraHU3MbI 6y£[yT
BCTPEYATHCSA B HECKOJIBKHX K3EMILLIPAX, a TAK XKe I BBITOTHEHHS TPeOyeT CHelnalbHbIX Ja00paTOpHUid.

VY6eausmmcs, uto reH COl MOXKHO HCIONB30BaTh KaK MAapKEPHBIH M HICHTH(UKAIMH OPraHU3MOB
MOXHO MPEAIOJI0KNUTH, YTO MPOAYKT dTOrO reHa TOXKE SABJISICTCA MapKEPHBIM I l/l]leHTl/l(i)l/IKaLll/ll/l BHJIOB, 4
UCHOJIb30BaHKE OelIKa II03BOJIUT PabOTaTh ¢ COBOKYITHOCTBIO OPTaHU3MOB U3 OJHOM 1poOs!. st 3Toro ObuIa
pa3paboTaHa 3KOJIOro-reHeTuuecKas 6aza JaHHbIX «DKOOEIOK», KOTOpasi CONEPIKHUT 261 MHANKATOPHBII BUI
(B. Cnazeuek, 1973) 300MUIaHKTOHHBIX OPraHU3MOB OOMTAIONIMX B BOJOEMax Ha Tepputopun r. Kazanu ¢
Caﬂp06HOCTﬂMl/l U HWHAUKATOPHBIMHM BE€CaMH, aMHUHOKHCIIOTHBIMHU IOCIE€N0BATEIIBHOCTAMU GCHKOB u3
MexayHapoaHoi 6a3bl manHbIX GenPept: COl 95 opranu3moB ¢ yka3aHHEM pa3MepOB OpraHM3MOB. Bbul
HPOBE/ICH aHAIM3 1 MHOKECTBEHHOE BHIDAaBHMBAaHHE aMHHOKHCIIOTHBIX HocienoBaTenpHocteii 6enka COI, a
TaK e ananu3 u 3D monemuposanue 6enxos COl 300MIaHKTOHHBIX OPTaHU3MOB.

B pesynbrare nokasano Hanudue 36 YHUKaJIbHBIX BapuaOenbHbIX ydacTkoB Genka COl mBammatu Tpex
300IIAaHKTOHHBIX OPraHMW3MOB, JUI KOTOPBIX MOXHO CO3/aTh AaHTUTENAa M IO HHUM DAaclo3HAaTh BHI
opranusma. IToatomy 6emnox COl MOKHO paccMaTpHBaTh B KaUeCTBE MapKEPHOTO JUIsl MACHTH(UKAIMH BUIA
300ILIAHKTOHA.
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OCOBEHHOCTHU PErYJIAUUU HAPTAJIMHOBOIO OINIEPOHA CPEAU
HITAMMOB PSEUDOMONAS STUTZERI

Bynbiruna E.A., Fpuropbesa T.B., Nlaiikos A.B.

Ka3zanckuii (Mpueomicckuii) pedepansvHoiii yHusepcumem, KazaHe, Poccus

BriepBble reHeTHKa U peryIsius Jerpananiy HadTanuHa Oblia u3ydeHa Ha npumepe miasmuast NAH7
Pseudomonas putida [1]. HadranuHossiii katabonusm P. putida onpenensiercs paGoToii AByX ONEPOHOB,
BEPXHEro M HIDKHEro, HaXOJsUmXcs 1o peryisiueil resa NahR (cemeiicTBO peryisitopoB TpaHCKPHIILIHH
LysR), akruBupyemoro cammmpiatoM. J[is HekoTopsix mramMMoB Pseudomonas stutzeri Taxke ornmcana
CroCcOOHOCTh K Jierpajaliy HadyTaliHa, CBsI3aHHAs C TOPH30HTAIBHBIM IIEPEHOCOM M HHTETPALHel B TEHOM
JIAHHOTO ONEPOHA, OJIHAKO OCOOEHHOCTH pealu3aly 3Toi cucteMbl y P. Stutzeri usydeHbl HEZOCTATOYHO
[2].

OGbeKTOM HccieoBanus sBisercs wramm P. stutzeri KOS6, BbiesIeHHBIIH Kak AeCTPYKTOp HadTaniuHa
n3 Hedrenama [3]. Ero mMOIHOr€HOMHOE CEKBEHMPOBAHHE IO3BOJIMIO YCTAHOBHUTH HallMuMe 000MX
orepoHoB. CpaBHUTENBHBIl aHAIM3 C IOJHOTCHOMHBIMH IOCICAOBATENBHOCTSAMU APYIHX IITAMMOB
P. stutzeri moxasan, uro nah-cucrema (paHKHpOBaHA F€HAMU HHTETPa3 U UMEET HAHOOJIBIIYI0 TOMOJIOTHIO C
rasmunoit NAH7 P. putida.

Bonpekn oxujpaHusM, NpoTeoMHblii aHamu3 mramma KOS6 mnpu BhIpaliMBaHUM KyJIbTYyphl Ha
MUHEPAIbHOM cpelie ¢ HAQTAIMHOM WM TJIIOKO30H B KAayecTBE €JMHCTBEHHOrO MCTOYHHMKA Yriepoja W
SHEPrUU OOHAPYKUII HATHYHE BCEX KIIOYEBBIX OCITKOB BEPXHETO M HIDKHETO MyTeil Aerpajgaunn HadTaninHa
HE3aBHCUMO OT YCIIOBHH KyJIbTHBHPOBAHMS, MOITOMY OBUT HMPOBEACH MOAPOOHBIH aHAIN3 PErysITOPHBIX
obunacreii nah-omnepona.

BLASTp mnocrenosarensHocTi NAhR KOS6  BeisiBil  coBmagenue co 100% HACHTHYHOCTBIO CO
cleAyIOUMMI HadTanuH-aerpaapyomnmMn mrammamu: P. stutzeri CCUG29243, P. stutzeri BISMNI1 u
P. putida CSV86. Ha ocuose omucannoit mus NAH7 nocnenosatensoctu caiita ces3siBanus NahR ¢
npomoropamu Pnah u Psal 6sut0 ipoBesieHo ero BeipaBruBanue npotus P. stutzeri KOS6 [4]. Yuactku st
BBIPABHUBAHMSI B CIIy4ae BEPXHETO IyTH HAXOMITCS MEkIy NahAa 1 reHOM MHTErpaskl, B CIIy4ae HUKHETO —
MeXay canumanar ruapokcunasoii NahG u  perysstopom lysR. TTocnenosarenshoctn Pnah u Psal
TOMOJIOTHYHBI, IPHYEM Ha Crelu(pUIecKoe y3HABAHHE H 00pa30BaHHE CBSI3M BIHMSIOT TOJIBKO 2 HYKJICOTH/A:
=73 u -74.

21-bp homologous region A+T region
|CGCA-TATTCA-G-TG-TGAT:-A--A--T---|

Rl

-74-73
U B Pnah, u Psal npomorope 06a HyKII€OTHA COBIAJAIOT C ped)epeHCHBIMH.
Pnah:
Psal:

V gapyrux wrammoB P. stutzeri — CCUG 29243, B1SMNI, u y P. putida CSV86 taxke
00HapyKNBACTCSI TOMOJIOTUYHAs pehePeHCHOI MOCIeA0BATENbHOCTh TPOMOTOPOB.

Takum 00pa3oM, aHaIM3 PEryJsilud CHCTeMbl HadTaTMHOBON Herpaxauuu P. stutzeri me oGHapysxui
HYKJICOTUAHBIX 3aM€H B PEryJIATOPHBIX 06J'I3_CT}IX, OJHAaKo, HpOTCOMHLIﬁ aHaJiu3 CBUIECTEIBCTBYET O
BO3MOXKHOH aJIbTePHATHBHON pealn3aliy JaHHOH CHCTEMBI ¥ TPEOYET JOMOTHUTENIBHBIX UCCIISOBAHMUMN.

Schell M. A. Transcriptional control of the nah and sal hydrocarbon-degradation operons by the nahR
gene product //Gene. — 1985. — T. 36. — Ne. 3. — C. 301-309
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METO/ NPEACKA3AHUA MPOUEHTHOTO COAEPXKAHUA THUIIOB K/IETOK
B OBPA3LIAX KPOBH YEJIOBEKA

UronkuHa A.A., CamcoHoBa M.T.
Cr16ry, CaHkm-emep6ypez, Poccus

KpoBb — HamboIee HCCIe0OBaHHAs I€TepPOreHHasi TKaHb. JIaHHBIC [0 KCIPECCHH T'eHOB B 00Opasiax
KPOBH YEJIOBEKa IITMPOKO HCTIOMB3YIOTCS B MEANIMHCKOM JuarHocTike. OHAKO TaKue AaHHbIE MOTYT ObITh
HCK@)XEHHE M3-32 HEOJAHOPOAHOCTH 06pasua. [IpuMeHeHue SKCIepUMEHTAIBHBIX METOAOB ISl PasielieHus
WIX KOJIMYECTBEHHOTO IMOJCYETa THIIOB KIETOK B 00pasiie TPyZOeMKO H 3arparHo. [IpuBiekareibHOM
AIIbTEPHATHBOW SIBIISETCS TOYHAsI JICKOHBOJIOLMS JaHHBIX 3KCIPECCHU TeHOB. B pabore mbl paspaboTann
croco6 INpEeACKa3aHus IPOLEHTHOrO COACP)KaHUA OTACIIBHBIX THUIIOB KIIETOK B 06pa3ue KpPOBHU 110 JaHHBIM
HOJHOT€HOMHOMN SKCIIPECCUH I'€HOB.

Mpr ucnone3oBanmu  paHHele 2000 MAlMEHTOB C M3BECTHBIMH YPOBHSMH OKCIIPECCHU T€HOB H
MPOILICHTHBIM COJCPIKAHHMEM ILSITH TUIOB KIeTOK. OOpasusl ObLIN pa3zieieHbl Ha 00YUAIOLIyl0 W TECTOBYIO
BBIOOPKH. MBI MOCTPOWIM M IPOTECTHPOBAIN PA3IMYHBIC IPEACKA3aTEIbHbIE MOJCIN: OCHOBAaHHBIC Ha
METOZie TIABHBIX KOMIIOHEHT, JUHEHHOH perpeccu 1 SVM ¢ pasinyHBIMH TUIAMH SAEPHBIX (YHKIHMA.
BBUTH HCIOIB30BaHbI CICAYIONIHME MPOLEIYPHl 0TOOpA MPU3HAKOB: YBPUCTHYECKUN BBIOOD, (HUIBTPYIOLIHE
nporueaypsl, RFE mMeTon u anpruophyio nHGOPMaIHio 0 MAPKEPHBIX I'€HAX JUIS OTAEIBHBIX THUIOB KIETOK.
TIpenckasarebHbIC CIIOCOOHOCTH IIOAXOAO0B ObUIM OLICHEHBI C MOMOILIBIO KOI((HUIHCHTA KOPPEISIHH
TIupcoHa MexIy MpeAcKa3aHUAMH U TaHHBIMH.

Hamnyunryro mpejckasatesibHyl0 CIIOCOOHOCTb TI0Ka3ana JIMHEHHAs MOJenb C HCMOJIb30BaHHE
9BPUCTHYECKOTO METOJa 0TOOpa NMPH3HAKOB: KOppeisiuy [TMpcoHa Mexy HpeICKa3aHWsIMU W JJaHHBIMU:
0.8-0.95. Takme pe3ynpTaThl MO3BOJISIOT HCIOJIB30BAaTh pPa3pabOTaHHYIO MOJENb B JaJbHEHIINX
HCCIICI0BAHUSX.

Section 4: Bioinformatics. Information technology in processing and interpretation of genome data
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KOMNBIOTEPHBbII AHA/IM3 W MOJE/JIUPOBAHUE TPAEKTOPHUM
JBWKEHHS YACTHUILL B 2KUBOM KJIETKE

Mucapes A.C., CamcoHoBa M.T.

Crerny, Cavkm-flemep6bypz

BHyTpeHHEe IIPOCTPAHCTBO KJIETKM HAMOJIHEHO pa3IMYHBIMU OpraHe/UIAMH M IIOJIMMEPHBIMU
CTPYKTYpaMH, (GyHKIMOHMPYIOLIMMH KaK JIMHAs CHUCTEMa, CBA3aHHAs IOCPEICTBOM MOJEKY/ISPHOTO
TpaHcmopTa. Met U3yYdaJau MEXaHU3MBI OTOI'O IIPOLIECCa, aHATIU3UPYS ABHIKEHHUE BUPYCHBIX YaCTHIl B KJIETKaX
nHQUIMPOBaHHBIX BUpycoM rematuta C, a Takke TPaHCIOPT SHAOcOM B KieTkax Hela. Paspaborana
CHCTEMa aBTOMATHYECKOTO TPEKHHra TPACKTOPHil JIBWXKEHMs 4YaCTHMIl BHpPyca M  SHJOCOM IO
BHJICOM300P@XCHUAM JKMBBIX KIETOK M TOJyYeHbl OOOOINICHHBIC CTATHCTHYECKHE JaHHBIE 00 STHX
TPaeKTOPHUsIX.

TToka3aHo, YTO JUIMHA TPEKOB M BPEMs aKTUBHOIO JBWKECHHUs (BPEeMs )KM3HH) YaCTHIl BUPYCA FeNaTuTa u
SHJIOCOM PacHpe/IeseHbl M0 JIOTHOPMaIbHOMY 3aKOHY. Pa3paGoTaH METOI MOIEIMPOBAHMS TPEKOB HaCTHIL
Ha ocHOBe Meroza MonTte-Kapino u MeTona aHamusa KBajpaTa CpeJHHMX 1Mo aHcambmo cmemennii (EA-
MSD). IlokasaHO YTO PEKOHCTPYHPOBAHHBIC 110 MOJEIH TPEKU JBIDKCHHS XOPOLIO COINIACYIOTCS C
9KCIIEPUMEHTATBHBIMI JJAHHBIMA. MBI HCIIOIB30BAIM MOJENb ULl PEKOHCTPYKIIMH BHICOM300paKeHHUI ¢
PA3THYHBIM YHMCIIOM (OT HECKOJIBKHX JECATKOB JI0 HECKOJIBKHUX THICAY) TPACKTOPHMA.

PeKOHCprHpOBaHHb[e Bl/lﬂeol/l306pa)](eﬂl/[ﬂ, JJIsT KOTOPBIX 6]:[]114 W3BCCTHBI 3aJlaHHBIC MOJCJ/IbHBIC
TPAEGKTOPUH, OBUIM HPHMEHEHBI JUIS OILEHKH TOYHOCTH M MPOM3BOMHMTEIBHOCTH aIrOPUTMOB TPEKHMHIA
YaCTHII, & TAKXKE JUIA BbIOOpA HACTPOEK MapaMeTPOB allrOPHUTMOB.

TTapameTpbl HACTPOEK JUIs AITOPUTMOB TPEKMHra B JaibHeiflieM ObUIM IPHMEHEHbI s 00paboTkn
AHAJIOTMYHBIX BHIEON300paXKeHHiL.

IlpumeHenHe OOGOOIICHHBIX pe3yJIbTaTOB aHANIM3a SKCIECPUMEHTANIbHBIX MJAHHBIX M yTOYHEHHE
nmapaMeTpoB HaCTpO;IKl/I AJITOPUTMOB TPEKUHI'A C HCIOJb30BaHUEM MOﬂeﬂeﬁ NO3BOJIAET MOJIy4YaTh GOHee
TOYHBIC PELICHHS B YCIIOBUSIX HEONPE/ICICHHOCTH HAa OCHOBE BUJICOM300PaKEHNUI KHUBBIX KIETOK.

MeTozibl aHaIM3a ¥ MOJCIMPOBAHUS TPACKTOPUH YACTHII PEaIM30BAHBI HA SI3bIKE IIPOTrPAMMHPOBAHHS
java B cucTeMe aBTOMATHYECKOTO TPEKHHTra C NPUMMEHEHHEM MHOTOATr€HTHOTO MOIX0Aa M OONadHBIX
TEXHOJIOT Uit JUIS TIOBBILICHUS JOCTYITHOCTH U CHUKCHHUA 3aTpart.

CeKyus 4: bBuouHgpopmamuka. HGopmayuoHHele mexHosnoz2uu 8 06pabomeke u UHMePNPEeMayuu OMHbIX OaHHbIX

119



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

S04-24

AHAJIN3 PACIIPEJAEJIEHUA G-KBAZAPYIIJIEKCOB BTEHOMAX 3YKAPUOT
Nosmorosa I'.E., UweHko A.C., FTeHepo3os 3.B., Bapuxkyk A.M., Haymos B.A.
@SrbyYH HUN @XM dMBA Poccuu, Mockea, Poccusa

W3yuenue HekaHoHudeckux crpykryp JHK, Takux kak G-KBaJpyIUIEKCBI, NPEACTABISCT OOJBIIONH
MHTEPEC B CBSI3H C HX BO3MOXKHON POJIBIO B PEryisiiny paboThl TeHOMOB. JITsl OIEHKH KOH(OPMAIMOHHOTO
TMOTEHIMaJla T€HOMOB pas3JIMYHBIX JYKapuOT BaXXHO IPOBECTH CpaBHHTCHBHB]ﬁ aHaJI3 pacnpeaeneHus
caliToB, crnocoOHbIX copmupoBats cosepiieHHble (GQ) w/mmu HecoBepurennsle (IMGQ, Hecymue
eMHIYHbIC 3aMeHbI B G-TeTpagax) G-KBaApyIIeKChl.

Jlnst oToro OBUT CO3MaH  YAyYLICHHBIH anroput™ moucka B reHomax GQ u ImGQ caiito
(imGQfinder.niifhm.ru/), a Taxke anropuT™ noabopa MOCIEAOBATEILHOCTEH, AHATOTMYHbIX KBAJIPYIICKCAM
1o GC-cocraBy 1 JUIMHE, HO HE HECYLIUX B ce0e KBaAPYILICKCHOTO MOTHBA.

B pe3syabTate ObUTH MOMYHYEHBI U POAHATN3UPOBAHBI JAHHBIC O PACTIPEACICHHN HaHOOIee CTaOMIBHBIX
B (Qusnonornueckux yciaoBusx GQ m IMGQ BOMH3M 9K30HOB, HHTPOHOB U CAWTOB aJbTEPHATHBHOTO
cruiaiicudra B renomax Homo sapiens, Mus musculus, Macacue rhesus.

Ipu momaepsxke rpanra PH® [14-25-00013].

Section 4: Bioinformatics. Information technology in processing and interpretation of genome data
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BHEKJ/IETOYHASA IPOTEUHA3A PROTEUS MIRABILIS: IOUCK TOMOJIOT'OB
U XAPAKTEPUCTHUKA BUOCUHTE3A

3amaniotanHoBa Hauna MapcosHa, unsasesa Apenua lapenesHa, MappaHoBa Aiicny
MwupkacbimosHa, MUHHYANUHa Jleiina PapBa3oBHa

KazaHckuii (Mpueomicckuii) gpedepansbHoiii yHueepcumem, UHcmumym ¢yHOameHmManbHoli
MeOuyuHbI U buonozuu, Kaghedpa mukpobuoaoauu

Proteus mirabilis, ycioBHo-naTorenHsas rpamoTpuuarelbHas 0akrepus cemeiictsa Enterobacteriaceae —
BO30YIMTEIb ONIOPTYHHCTHYECKUX M rocmUTanbHbIX HH(ekimid. Yame Bcero P. mirabilis ssisercs
OpuyYnHOi MHGEKIHH MOYeBBIBOAMNX MyTeil. OAMH n3 (aKTOPOB BHUPYICHTHOCTH ITHUX OakTepHii —
BHEKJICTOYHAsI METAJUIONPOTEHHA3a, FeH KOTOpoi (ZapA) BXOJHUT B COCTAB ONEPOHA, BKIOYAMOIIETO B ceOs
reHsl, kopupyromre AT®-3aBUCHMYIO TPAHCIIOPTHYIO cHCTeMy. ZapA IpOTEHHa3a OTHOCHTCS K CeMEHCTBY
CeppaTH3HHOB.

Hamu npoBezien 6nonH(pOPMALMOHHbIIT aHAIN3 CEKBEHHPOBAHHBIX OAKTEPHATBHBIX T€HOMOB C LENBIO
MOKCKA TeHOB-TOMOJIOroB ZapA mporeunassi P.mirabilis. BruonHpopMalnOHHbIH aHATH3 MPOBOAMIN C
nomonpio mporpamMm 6as3pl gaHHbIX NCBI un Asap. OOHapyKeHbl OpPTOJIOTH B T€HOMax pPa3HbIX BHIOB
sHTepobaktepuii  (p. Serratia, Pectobacterium, Dickeya, Erwinia, Yersiniau  ap.). Oganako  cremeHb
rOMOJIOTMM TeHOB HeBbicoka. Tak mnpum jumHe reHazapAB 1476 n.0. (bemox 491 ao.) B
rexome Serratia proteamaculans o6xapyxen ydactok 67% romomoruu B mpezpenax 563 H.o. Ilpu sTom
UJICHTUYHOCTh O€IIKOB cocTaBiseT 51%.

HcenenoBany OMOCHHTE3 METaJUIONPOTENHA3bl KIMHUYECKUM u30isiToM P. mirabilis 5127-1 Ha pasHeix
cpezax  BIMSHHE Ha OMOCHHTE3 IIIFOKO3bI, MOYECBHHBI U 2°2-Ourmpuuna. CHHTE3 IPOTEHHA3bI MOIHOCTHIO
HOJABISCTCSl TIPH POocTe OaKTepuil Ha CHHTETHYECKHX Cpefax, a Takke B NPHCYTCTBHH B cperge LB
rmoko3sbl. Ilokaszamu, 4to j00aBjeHHME B Cpely MOUYEBHHBI NPUBOJUT K YBEIMYEHHIO HPOTYKTUBHOCTH
nporerHasbl. MakcHUMalbHas IPOJYKTHBHOCTh KyJBTYpbl II0 HpOTEHHA3e OOHapyxkeHa Ha cpeie ¢
HaTypanbHO# Mouoif. Ilpu pocte OakTepuil Ha MCKYCCTBEHHOW MOdYe MPOTEHHA3a MOSBISLIACHE B Cpele
TOJIbKO mociie 12 4 pocra B Bue 0HO#T n30dopmbl. CBs3bIBaHKHE CBOOOJHOTO jKene3a B cpejie OUITHPHINIOM
uHru6upyer poct P. mirabilis na cpere LB, HO NPUBOAUT K YBEIHYCHUIO MPOJYKTHBHOCTH BHEKIICTOYHON
HpoTenHasbl. TakKe YCTAHOBIUIM, YTO HEIOCTATOK CBOGOJHOIO JKele3a B CpPefe BIMSET Ha yCTOMYHBOCTH
GaxTepu K aHTHOHOTHKaM. [IpHCyTCTBHE MOYEBUHBI M HU3Kasi KOHICHTPALHsl CBOGOJHOTO Kelie3a B Cpe/e
SIBJISIFOTCSA OJHUMH U3 (133.KT01:)0Bj BIIUAKOLIUX Ha HUHAYKIHAIO Gl/IOCl/IHTe3a BHEKJICTOYHOMH
MeraiutonpoTenHassl P. mirabilis.

Pabora BeimonHeHa 3a cuer rpanra PO®U u IIpaBurensctBa PT (mpoekt Nel3-04-97130) u cpencts
CyOCH NN, BBIACICHHOI JUIs BBINIOIHEHHS TOCY1apCTBEHHOT O 3a1aHust (mpoekt Ne 14-83).

CeKyus 4: bBuouHgpopmamuka. HGopmayuoHHele mexHosnoz2uu 8 06pabomeke u UHMePNPEeMayuu OMHbIX OaHHbIX
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TEHETUYECKME OCHOBBI PA3JIMYHBIX MEXAHU3MOB YCTOMYHUBOCTH
K OBE3BOKMBAHHIO B KOMAPAX-3BOHLUAX CHIRONOMIDAE

0. Kosnosal, n. Cye'ru,yryz, T. KMKaBaAaZ, M. ﬂoraqésas, A. Koup,pamosa, 0. l'yceB1

'Kazanckuii (Mpusomicckuii) dedepansHeiii YHusepcumem. Kazane, Poccus, *National Institute
of Agrobiological Sciences. Tsukuba, Japan, *Mockosckuii FocydapcmeeHHeiii YHusepcumem.
Mocksea, Poccus

I/ISBeCTHO, 4TO JUYWHKH HEKOTOPBIX BHJ0B KOMapOB-3BOHIIOB OTINYArOTCA CHOCOGHOCTb}O ycnenrHo
[POTHBOCTOSITH ~ 00e3BOXMBaHWIO. OIHUMH W3  CaMbIX IIPHCIOCOONICHHBIX K  9KCTPEMAIbHOMY
CYILIECTBOBAaHHIO B YCIOBHSX HEJOCTAaTKa BOJBI HACEKOMBIX 3TOH Tpymmsl siBistorcst Buasl Polipedylum
vanderplanki (A¢puka) u Paraborniella tonnoiri (ABcrpanuns). OnHaKo MeXaHH3MbI BBDKMUBAHHS HPH
YaCTHYHOM OOE3BOXKHBAHMM Yy J@HHBIX BHJOB pasin4Hbl: ecad B ciydae P.vanderplanki umeer mecro
KPUITOOHO3, BBIPAKCHHBIN B BBICBIXaHHH W HPEKPAIICHHH JKM3HCHHBIX (YHKUMH JHYHHKH, TO JHINHKA
Komapa-3BoHu@ P. tonnoiri aeiictByer 1o crparernd runomeraboiM3Ma, 3aMeulss CBOM BHYTPEHHHE
HPOLIECChI U MOTPeOIIsisi MUHUMYM 3alacéHHOM BIaru.

C 1enbl0 JETANBHOrO IOHMMAHHS M CPAaBHEHMS MOJEKYJISIPHO-TCHETHYECKHX MEXaHH3MOB,
JIeHCTBYIOIMX B JIMYMHKaX Komapos-3BoHLOB P. vanderplanki u P. tonnoiri, namu 6bu1  mpoBenéH
HOJIHOT€HOMHBIiT aHanmu3 skcrpeccuit MPHK B KOHTPOJIBHBIX M MOJIBEPIHYTHIX YACTHUHOMY 00€3BOXKHBAHUIO
rpymnnax JMYMHOK JaHHBIX BUJOB. B pesynbrare aHamm3sa andepeHInanbHON SKCIPECCHH, TPOBEAEHHOTO
Jutst TmarHOK P. tonnoiri, 6suto BeisiBIeHO 1459 Mopeseil TeHOB, MOBBIIANOIMX CBOK SKCIPECCHIO MPH
obGe3BokMBaHMU, U 195 Mozenel TeHOB ¢ IOHMKAIOLIEHCS dKCIpeccHeil. AHAIM3 HACBILICHHS TPYIaMi
reHoB ¢ aupdepeHIHaTbHO KCIIPecCHeil M3BECTHBIX OMOXMMHYECKHMX IIyTeH, a TaKKe CpaBHCHHE
noigydeHHoi uHdopmammu ¢ gaHHeiME 1o P.vanderplanki mokasan, 9ro JIMYMHKH ~ KOMapoB-
3BoHwoB P. vanderplanki u P. tonnoiri ucnione3ytor  pasHele  MOJICKYJISIPHO-TCHETHYECKHE — MEXaHH3MBI
ajanTalnuu K 00e3B0KUBAHHUIO.

PaGoTa BBIMOIHEHA 3a CYET CPEJCTB CYOCHINH, BBIACICHHON B PaMKaX rOCYAapCTBEHHOM MOUICPKKH
Kaszauckoro  (TIpuBoipkckoro) — demepalbHOro  yHMBEpPCHTETa B LQJSIX  [OBBILICHUS  €ro
KOHKYPEHTOCIIOCOOHOCTH ~ Cpell  BEyIIMX MHPOBBIX HAay4dHO-00pa3oBaTENbHBIX LEHTPOB. Pabora
BBINIOJIHEHA TIPH (pMHAHCOBOM moiepskke rpanToB PODU 12-08-33157 mon_a_Bex u 14-04-01657 A.

Section 4: Bioinformatics. Information technology in processing and interpretation of genome data
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AJITOPUTM CBOPKM TPAHCKPHUIITOMA HA OCHOBE AHAJ/IM3A

KOMIIOHEHT CBA3HOCTU I'PA®A IE BPEMHA
Monranos B.O., Llapes ®.H.
YHueepcumem UTMO, CaHkm-llemep6ype, Poccus

TexHONOrHN CEeKBEHHPOBAHUS IO3BOIMIM MOIydYaTh MH(GOPMALUIO O TPAHCKPHITOMAX OPTaHH3MOB.
3HaHHEe TPAHCKPUNTOMA ITOMOTAET B AHAIH3E YKCIPECCHH T€HOB, OTKPHITHH HOBBIX M30()OPM TPAHCKPHIITOB
U MHOXKECTBE JAPYTUX 3a/ad.

IMocie pabOTHI CeKBEHATOpa Ha BBIXOJE MONYHYalOTCS YTCHUA. UTEHHs OBIBAIOT Pa3HOTO KadyecTBa M
pa3nu4HBIX BHAOB. OfHUM U3 BUIOB YTECHUH ABIAIOTCA MapHbIe yTeHus. Takne YTeHHs cojep)kaT Hadanaa U
KOHIIbI PA3JIMYHBIX YYaCTKOB TPaHCKpHITOB. CTOMMOCTb 3aIlyCka CEKBEHATOpa, BBIIAIOIICIO IMapHbIC
YTCHWs, MEHBIE, YeM CCKBCHATOPA, BBINAIOIIECTO IIOJNHBIE YTeHHS. II03TOMy NaHHas TEXHHKAa IIHPOKO
pacripocTpaHeHa. 3aadell COOpKH TPAHCKPUNITOMA SBIISIETCS] BOCCTAHOBIEHHUE MCXOHBIX TPAHCKPHITOB IIO
YTCHHUAM.

B ciyuae orcyrcrBusi pedpepenca, ucnonbsyercst cbopka de novo. Ilpu Takoit cG0pke HCIONB3YIOTCS
TOJIBKO YTeHUst 6e3 JONONHUTeNbHOH nHpopManuu. Takas cOopka sBIseTCsS MEHEe TOYHOMU, HO He TpeOyeT
nndopmamun 06 opranuzme. Hamu Obuio pa3paGoTaHo MporpaMMmHoe cpeiactBo s de novo cGopku
TPAHCKPUINITOMA 110 MapHBIM uTeHHsM. TIperMyIecTBa Mojaxo/a Mo CPaBHEHHIO C aHAIOTAMU — CKOPOCTh U
SKOHOMHS HaMATH. AJTOPUTM COCTOUT M3 CICIAYIOIIMX 3TamoB: 1. AHamu3 HadanbHbIX ureHHil. CO0p
nHpopmaimu 0 yactore K-mepos, ¢puibrpauus ommnGounbix K-mepos. 2. Tlocrpoenne rpada e Bpéiina u
BBIJICJICHHE B HEM KOMIIOHCHT CBSI3HOCTH Oe3 ydera opueHtauuu pédep. 3. PazOuenne O0ibIIMX KOMIOHSHT
CBA3HOCTH IIyTeM YJIaJeHUs W3 HUX OIMMOOYHBIX péOep. Ommobounble péOpa ONpeneNsINCh HAa OCHOBE
nHpopMamuy o dYactore K-MepoB cOOTBETCTBYIOmHMX BepiuuH. 4. HesaBucHMbIi aHamM3 Kaxmoi
l'IOJ'lquHHOf/'l KOMIIOHEHTBI U BBIJICJICHUE U3 HUX TPAHCKPHUIITOB. BBUICJTCHHC TPaHCKPUIITOB OCHOBAHO Ha
Houcke myteil B komioHente. [Ipu moucke myreil Tak e y4uThiBanach HHpopMmaus o gactore K-Mepos.

Pa3paboTaHHbIIA anropuT™ OBLI PEaNN30BaH Ha A3bIKE IIPOrPAMMHUPOBAHUS Java U CPaBHEH C OJHHM H3
HOMYJISIPHBIX  COOPIIMKOB TPAHCKpUITOMa Trinity Ha pasmuuHbIX JaHHBIX. BO BCEX 3KCIEPHMEHTax
HPE/UIOKEHHBIH MeTO/l paboTal B HECKONBKO pa3 ObicTpee M TPeOOBall MEHbIIEE KOJHYECTBO MaMSTH.
KauectBo c60pKH NpeIoXKEHHOTO METO/a 3a4acTyi0 yCTynajio kadectBy cOopku Trinity. B psue ciaydaes
MPEUTOKEHHBIH METO/ BOCCTAHOBHII Oolbiliee KoandecTBO HH(opMarmu. Takum 06pa3oM, MPeUIoKEHHBIH
METOJ MOXKET OBITh MCIOJIb30BaH JUIsl OBICTPOrO MOJIyYCHHs MPEIBAPHTENBHON COOPKM Ha CHCTEME ¢
HEOOIBIINM 00BEMOM HaMSATH.

CeKyus 4: bBuouHgpopmamuka. HGopmayuoHHele mexHosnoz2uu 8 06pabomeke u UHMePNPEeMayuu OMHbIX OaHHbIX
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NMPOUCXOKAEHUE JIMHUH TEMATOIIO3THYECKHUX CTBOJIOBBIX
KJIETOK B PAHHEM DMBPUOHE U PETYJIALIUA UX PA3BBUTHUA

TPAHCKPUIILMOHHBIMHU U POCTOBBIMH ®AKTOPAMMU.
Pbibuos C., UBaHOB A., /laxoBuuKasa A., ®aHHUHT H., MeaBUHCKUiA A.

WlomaaHdcKkuii Leump PezeHepamueHoli MeduyuHbl, 3J0uHbypacKuli YHusepcumem,
BenukobpumaHus.

HccnenoBanue pasBUTHA TI'eMaTOHNOSTHUECKHMX CTBONOBBIX Kietok (I'CK) B panHeM sMOpuone
MO3BOJIIET TOHAT MEXaHHM3MBI MATOJIOTHH TeMaTOMOITHYECKONH CHCTEMBI U CO31aTh METOABI IMOJYYCHHUS
I'CK in vitro u3 smOpuoHanbHbix cTBOJOBBIX KieTok (DCK). Mbl 0OHApy WM SKCTPAOPAUHAPHBINA
pereneparuBHblii moteHnuan I'CK, H301MpOBaHHBIX M3 PaHHETO 4eloBedeckoro sMoOpuoHa. Kaxnas Takas
I'CK mpomssomut ot 600 mo 1000 I'CK B3pocioro Tuma M crocoOHa BOCCTAHOBHTH BECh perepTyap
B3POCIIOi remMaronodTHdeckoii cucremsl. Pasurne I'CK B panHeM 9MOpHOHE CBSI3BIBAIOT C TAK HA3BIBAEMbIM
SHIOTeIHaTbHO-TeMaTonosTnaeckuM TpamsutoM (DI'T), perymupyemeiM reHoM Runxl, HokayT KoToporo
npepsiBaer passuthsi ['CK. Hcronb3ysi HOBBIM €X VIVO KyJIbTYpaIbHBIl [POTOKON M MBIIIMHYIO MOJCIb
Runx1, peaxtusupyemyto nox CD41-Cre, mbl mokasanu, uro Runxl Baxen mocie OI'T, HO 10
crenudukanun I'CK Ha cTaguy HepenomyIupyOIUX ITeMaTOIOTHYECKUX npearmecTBeHHrKoB (1po-I'CK,
npe-I'CK I u II tunos). Bee tpu mpenmiectBennuka skcrnpeccupyior c-Kit, VE-cadherin u CD41, no
paznuuatorest o skcnpeccun CD43 u CD45. Cekpeunst paktopa ctBonoBbix kieTok (SCF) BeHTpanbHOI
HHUIIeH Jop3aibHOil aopTel HHUIMHpYeT, yepe3 c-Kit penenrop, passurue nmuann I'CK u3 npo-I'CK. B To
Bpems Kak IL-3 dakynpTaTHBeH U paboTaeT ToIbKO Ha mocieaueii craauu passutus I'CK. HoBblii mpoTokon
03BOJISIET 6e3 TeHeTHYECKNX MAaHUITYJIAIUH MOTYYNTh HU3KO PEenonyaupyonue Tpancantupyemsie I'CK
n3 DCK wmpim in vitro. st nomyuenns 'CK u3 DCK uesnoseka in Vitro tpedyrorcst JanbHeiimme
UCCIIEZIOBaHMS 10 B3aMMOJICHCTBHIO KaK MUHUMYM JIBYX CHTHAJIBHO-PETyJIATOPHBIX ImyTeit: c-Kit u Runx1.
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HN3YYEHUE MOJIEKYJIAPHBIX MEXAHN3MOB XOPEU TEHTUHI'TOHA C
HUCITI0JIb30BAHUEM PEIIPOTPAMMUPOBAHHBIX KJ/IETOK YEJIOBEKA
Hekpacos E. A.

®edepanbHoe 2ocydapcmeeHHoe 6rodxemHoe y4pexcdeHue HayKu MWMHcmumym obuweii
2eHemuku um. H.U. Basunoea Pocculickoii akademuu Hayk. Mockea, Poccus

bonesnp I'eHTHHTTOHA SBISETCA HEM3ICUMMBIM  HACJIEJCTBEHHBIM  HeEiposereHepaTHBHBIM
3a00j1€BaHUEM C ayTOCOMHO-JIOMMHAHTHBIM THIIOM Hacje/loBaHus. PacnpoctpaHeHHOCTH  00s1€3HI
I'entunTOHA B cTpanax 3anajgHoit u Bocrounoii Esponsl, CIA, Kanazne 3-7 cirydaes na 100000 Hacenenus.
Bonesnp oObruno HaumHaeTcs B BospacTe 35-50 €T M HEMHHYeMO NPUBOAMT K cMepTu. Ha kimeTouHom
ypoBHE 00JIe3Hb XapakTepusyercs nporpeccupyromeii rubensro 'AMK-sprudeckux HEHpOHOB CTpHATyMa.
MornekynspHble MeXaHU3Mbl Oone3Hn I'eHTHHITOHA B 3HAUMTENbHOI Mepe He M3ydeHbl. MHIylupoBaHHbIE
nmopunoTenTHele  cTBojoBbie KineTkd (MIICK) momydaroT M3 cOMaTHYECKHMX KJIETOK TNAlMEHTOB, OHM
CMOCOOHBI HEOTPAHHUEHHO PAcTH B KyJbType H AuddepeHnnpoBaThcs BO BCEe THIBI KIETOK. TexHomoruu
WIICK mno3BONSsIOT MHPEeoJoeTh IMpobieMy OrpaHHYEHHOro JOCTYyNa MCCIeIoBaTeneld K MyTaHTHBIM
yenoseyeckuM IAMK-spruueckum Heiiponam crpuatyma. Takue HEHPOHBI MOTYT OBITH HCIOIb30BAHBI JJIs
U3y4EHHs] MOJIEKY/APHBIX MEXaHH3MOB Oone3HM I'€HTHHITOHA M TOMCKa HOBBIX JexapcTB. Hamu Obumn
nonyuensl MTICK or naumentoB ¢ Oonesupto I'entnnrroHa. Buun paspaboran 3(hdekTuBHEIT NpoTOKON
(G GepeHIMPOBKY  IUIIOPUIIOTCHTHBIX CTBOJIOBBIX KJIETOK uyenoBeka B I'AMK-spruueckue HeHpOHBI
crpuaryma. C ncrnonp3oBanueM auddepeHImpoBaHHbIX HEHPOHOB, ObIT MPOBEIEH MOUCK (EHOTHIMYECKHX
pasnuuuil MeXTy HefipoHaMHM MyTaHTHBIMM M JHKOTO THNA. B pesynpTaTe NMpoBeIECHHBIX MCCIIEIOBaHHH
Ham# OblI OOHApyKeH LeNbli psJi (pEHOTHIHMYECKHX PA3JINUMii, CBSI3AHHBIX KANbLMEBHIMHM CHTHAIbHBIMH
MyTAMH.
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S05-03
B/JIMAHUE HOKAYTA 110 TEHY KAW30 HA PENIPOTPAMMUWPOBAHUE
MbININHBIX SMBPUOHAJIbHBIX ®UBPOBJIACTOB

Lllymckas B.C., uranosa H.A., }enuno C.B., MpoxopuyK E.B.
YupesxdeHue Pocculickoli akademuu Hayk Lilenmp "buouHxceHepusa" PAH, Mockea, Poccus

B Hacrosimee BpeMs BHHUMaHUE OOJBIIMHCTBA YYSHBIX HANPABICHO HA M3YYCHHE TCHETHYCCKHX U
SIUT€HETUYECKUX W3MEHEHHH, NPOUCXOAAIIMX IIPU TOIyYEHWH  MHAYIMPOBAHHBIX ILIIOPUIIOTEHTHBIX
ctBonoBbIX KieTok (MITCK) n3 coMaTHyecKknX KIeToK.

Kauso ornocurcst kK BTB/POZ ceMeiicTBY TpaHCKPHIIMOHHBIX (DAaKTOPOB M CBS3BIBACT METHIMPOBAHHBIC
CpG pmunykneotuasl. ['eHetndeckuil HOkayT Kan3o He NMPHBOAMT K SIPKO BBIPAKEHHOMY (EHOTHITY Y
MbIlIeif, OHM OCTaloTCs (EPTHIBHBIMM U 370POBBIMH. TeM He MeHee, HaMH ObUIO MOKa3aHO, 4TO H3
MBIIINHBIX SMOpHOHANBHBIX GubpodnacToB (MO®D), umenHsIX TeHa Kanzo, momydaercst ropasno Gombliee
xomuuectBo UIICK u onm sBistroTcs Oonee coepimeHHbIMU o cpaBHeHHIO ¢ MIICK, moixydeHHBIME OT
MD® nukoro Tuma.

Jlnst moirygenus penporpammupoBanusix kononuit UTICK, ucnons3oBanocs 2 noaxona:

npu oMoy uHuImpoBanus Kietok MO® mukoro tuma C57BL/6 (WT) n HokayTHBIX 1o Kauso

C57BL/6/Kaiso (KO) nenresnpycamu, Hecyiumu dakropst SImanaku (Oct4, Sox2, KIf4, c-Myc).

2. myTeM aKTHBALMM JOKCOLMKIMH3aBUCHUMOTO Jokyca ¢ (aktopamn SMaHaku B kiertkax MDD,

TOJTyYeHHBIX OT JHUK Mbleit C56BL/6/4F2A (WT/4F2A) nu C57BL/6Kaiso/4F2A (KO/4F2A).

Mer mokasanu, uto ¢opmuposarne UIICK npu 3apaxkennn MO nenteBupycamu ¢ (hakTopamu
SImaHaKu POMCXOAMT 3HaYNTENbHO akTuBHEEe B KO KkieTkax, yem B kietkax WT (Puc. 1).

Jlnst Toro, 4ToOBl NOATBEPANTH PE3YJIbTAThl M HCKIIOUHTH BO3MOXXHOCTU HHTEP(EPECHINN JICHTHBHPYCOB
SHIOTCHHBIMU (PAKTOpaMH IIPH TpaHC(EKIMH BHPYCaMU, M IONyYeHHs omHopomxHoil KymbTypsl MIICK,
HCIOJIb30BAJIMCh TPAHCTCHHBbIC MBbIMKHBIe Moxenu aukoro tuma (WT/4F2A) u nokayra mo Kamszo
(KO/4F2A) st penporpaMMHpOBAaHHs. COMATHYECKHX KIIETOK IMyTEM OKCIPECCHH 4YeTHIPEX (HaKTOpoB
wropunioreatHoctd  (Octd, Sox2, Klf4, u c-MyC) ¢ 0AHOTO T€HOMHOTrO JIOKYCa, MyTEM aKTHBAIUH
JIOKCHLIMKIIMH3aBUCUMOI KacceTsl (4F2A).
Taxoke kak 1 B MTICK, nomy4yeHHBIX MyTeM 3apaskeHus IEHTUBUPYCAMH, B MHIYIINOETEHON TOKCHIIMKIMHOM
CHCTEME M3 MBIIIMHBIX AMOpUOHANBHBIX (prOpobiaacToB KO/4F2A obpaszoBanock Goinbiie kononuid UTICK.
B T0 e Bpemsi, ropa3io MeHblIee YUCII0 KOJIOHUIT Habmoaanock B kietkax WT/4F2A (Puc. 2).

Taxum 00pa3oM, MbI OKa3aIn M TMOATBEPANIN ABYMsi criocobamu, uto MO® Hokaythsie 1m0 Kauso,
penporpaMMupyIoTCcs akTUBHee. Bo3moxxHo, 6eok Kanso MokeT yqacTBOBaTh B MOJCKYIISIPHBIX IIpOLiEccax
CBSI3aHHBIX C PEIPOrPaMMHUPOBAHUEM.
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POJIb BETA-2 UHTET'PUHA B AKTUBALIUU KACKAJIA WNT/B-KATEHUH
MyxameTwimHa P.T.l, Bappeto r.

Kazanckuii (Mpueomicckuii) dedepanshoiii YHusepcumem, “MHcmumym uccaedosanuii cepdya
u nezkux um. Makca-lnaHka

[losisieTcst Bce 60ﬂbl_|_le JI0Ka3aTeIbCTB Y4acTHUs DIUTCIHAIBHBIX KJIETOK JIETKUX B PEryJisiinuu
OIPE/ICIICHHBIX BOCIAIUTENBHBIX PEaKIMii yTeM MOIYISIIHK CHrHaJIbHOro kKackama Wnt (Li, 2014). Taxk,
6bUIO ycTaHOBIEHO, 4TO MyTanuu Wnt CHrHAIBHBIX KOMIIOHEHTOB SIBISIIOTCS MPUYMHON 3aboseBaHMil
yenoBeka. Ocnabiaenne Wnt/ B-kaTeHHH CHIHAIM3alMM HPUBOJUT K CHHIPOMY OCTEOIIOPO3a B CBS3U C
CoKpalieHreM KocTHOHW Maccel (Gong, 2001), B To Bpemst Kak ycuienue Wnt/B-kareHuH cHrHanusanuu
BBI3BIBACT CHHAPOM YTOJIICHHST KOCTEH, 3a cueT yBeanueHust koctHoi maccer (Little, 2002; Boyden, 2002).
Taxum o6pa3om, uccienoBanns Wnt KackaJoB HMEIOT BXKHOE 3HAYCHHE UIsl OMOMEANIIHHBL.

PaHee, IIPOBEICHHBIE HaMM HCCJIENOBaHMWsA Ha MbIIIaX AUKOrO THUIIA W TPAHCICHHBIX MbIIMIAaX C
HOKayToM reHa Oera-2 wuHrerpuHa (ltgh2-/-) mnokaszamu, 9To B JIErKMX TPAHCTCHHBIX HKUBOTHBIX
MOp}OTIOrHIecKHX MaToIoruil He HabmoaeTcst. Kpome Toro Obu10 00HApYKEHO, YTO Y HOKAyTHBIX MBIIICH
HaOJII0AeTCsl JOCTOBEPHOE CHIDKCHHE IOTPEOJICHUS KUCIOPOAA 10 CPAaBHEHUIO ¢ MBIIIAMM AUKOTO THUIA.
TTosyueHHbIe pe3ysbTaThl CBHACTEILCTBYIOT O TOM, YTO OAHON U3 (GyHKumi 1tgb2-/- siBisiercst ero yyactue B
mpouecce razoobMeHa KiIeTok Jerkux Mbimeid (Myxamermmua P.T., 2013). B mocnemyrommx
HCCIIEIOBAHMSAX OBLIO TaKKe IOKA3aHO, YTO B HOKayrax Mbimax Itgh2 -/- mpomcxomur akruauus B-
KaTeHUHA, KOTOPBI y4acTBYeT KaK B PEry/IIUU IPOLECCaX MEXKKICTOYHOW aqre3ud, Tak U SBISETCS
(akTopoM TpaHCcKpHMIMH. B gambHeiimmx pabortax Gyaer ncciaenosaH mnpouecc aktuBannn Wnt kackazia B
MBIIIAX ¢ HOKayTHPOBaHHBIM reHoM ltgh2.
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BJINSIHUE HEUPOTPO®UYECKOTO ®PAKTOPA I0OJIOBHOI'O MO3TA
(BDNF) HA BOCCTAHOBJIEHUE ®YHKIIMOHAJIbHOM HEMPOCETEBO#
AKTUBHOCTH NEPBUYHBIX JUCCOLIUNPOBAHHBIX KYJIBTYP
TUIITOKAMIIA IOC/IE TMBEJIA YACTH HEUPOHOB

CaxapHoBa TaTtbfiHa AneKcangosHal, BeayHosa Mapus BanepbeBHaz, MuTpowmnHa EneHa
Bna,unMposHal, LUnMwKnHa TaTbAHa an'roposnaz, MyxuHa UpuHa BacunbeBHa'

1r6OY BIMO Husezopodckas zocydapcmaeHHas meduyuHcKkas akademus MuHsopasa
Poccuiickoii ®edepayuu, *Huscezopodckuii 2ocydapcmeerHebiii yHusepcumem um. H.U.
Jlobayesckozo

OIHUM U3 aKTyaJbHBIX BOIPOCOB COBPEMEHHOH HEWpPOOMOIOTHH M MEMIMHBI ABISETCS MpodiemMa

BOCCTAHOBJICHUSA (byHKLlHOHaﬂbHOPl AKTUBHOCTHU HeﬂpOHHle CeTed TMOoCHe TSKENBIX HIIEMUYECKUX U
TPaBMAaTHYECKHX IIOPaKEHMH TONOBHOrO Mo3ra. HapymieHue >KM3HECHOCOOHOCTH OTAETBHBIX HEHPOHOB
BEET K JErpajallii CTPYKTYPHO-()YHKIMOHAJIBHOH OpraHm3aliy Bcedl HEHpoHHO# ceTH. OCHOBHBIMHU
HaTOreHeTHYECKUMH (aKTOpaMU PasBUTUsS HEHpoJerpajaliui INpH MIIEMHH, TPaBME M psne APYTrHX
HATOJIOTHI SIBJISICTCS TUIIOKCHUS U TJIIOKO3Hasl JenpuBanys. Panee Hamu ObUIO IOKA3aHO, YTO IPEBEHTHBHOE
BBeJIeHHE HelipoTpoduueckoro Qaktopa romoBHoro Mosra (BDNF) crmocoOcTByeT —CoXpaHEHHIO
(YHKIMOHANILHON aKTUBHOCTH HEHPOHHBIX ceTeil M NpefoTBpaliaeT rubenb KIETOK B HMEPBUYHON
JICCOLMIPOBAHHOMN KyJIbType IHIIIOKaMIIa TI0clie Bo3aeiicTBus cTpecc-(aktopos (BexyHosa ¢ coast., 2011,
BenynoBa ¢ coasrt., 2012). BDNF y4acTtByeT He Tonbko B aAuddepeHIMpoBKe HEHPOHOB U 00pa3oBaHUU
CHHANTHYECKUX KOHTAKTOB IPH HEHpPOTEHe3e, HO U ABIAETCS aKTHBHBIM KOPPEKTOPOM METab0IH3Ma 3PENbIX
HeiiponoB. OJIHAKO BOIPOC O BO3MOMKHOCTH HeiipoTpouueckoro (hakropa yyacTBOBaTh B BOCCTAHOBIICHUH
(YHKIMOHAIIBHOH CTPYKTYpBI HEHPOHHBIX CeTel Mocie THOENM YacTU HEHPOHOB OCTAaeTCsl OTKPBHITHIM. B
CBSI3H C 9THM, IEJbI0 HAIINX HCCIECJOBAHUI CTAJ0 H3yYCHHE BIUAHUA HelipoTpodudeckoro dpakropa BDNF
Ha BOCCTAHOBJICHHE IIOKA3aTeleil CIIOHTAHHON OHOIEKTPUYECKOH aKTUBHOCTH IIOCHIE BO3JCHCTBHS
HOPMOOAPHYECKOI TUIIOKCUH U IIFOKO3HON JIIPUBALIUH.
MarepnanomM HCCleNOBaHUA CIYKHIM HEPBHYHBIC JHUCCOIMHMPOBAHHBIE KyIbTYphl —THINIOKaMIIa,
HoJTy4eHHbIe 0T 18-1HeBHbIX HMOpHoHOB Mblueil muHu CBA. MoaenupoBanue ocTpoii HopMoOapuieckoi
TUIIOKCHH OCYIIECTBILIIOCHh Ha 14 IeHb Pa3BUTUS IyTEM 3aMEHbI KyJIbTYpalbHON CpPe/ibl Ha CPey ¢ HU3KUM
coziepKaHUEM KHCIopoja. MojennpoBaHne IJIOKO3HOH —JeNpHBAllMd HPOBOJHMIM IyTEM 3aMEHBI
Ky/lIbTypalbHOH Cpelbl Ha Cpeldy, HE COJAEpIKAllylo TIIOKO3y, TNHpyBaT, nakrtar. McciemoBanue
(YHKLIMOHANBHON ~ aKTHMBHOCTH  HEHPOHHBIX ~ CeTel  JMCCOLMMPOBAHHBIX  KyJIbTYP  IMIIIOKaMIa
OCYIIECTBISIIOCH C HCIIOJIB30BAHWEM MYJIBTHAIEKTpoaHOil cuctemsr MEAG0 (MultichannelSystems,
I'epmanus). [{ns BoccTaHOBIEHHS HAMU BBIOpaH MEPHOJ 3 CYTOK ITOCIIE MOACIHPOBAHHS cTpecc-(GaKkTopoB
(puc. 1). BDNF (1nr/miu) no6aBisiicsi eXeIHEBHO B KyJIbTypajbHYIO CPely B OJHO M TO ke Bpems. Jlus
OIpE/ICNICHHs] BIIMSHUS BBIOPAHHOW JO3bI HA HKCIIPECCHIO HJIOTCHHOTrO OelKa ONIpelersuld KOJIMYECTBO
MPHK BDNF ¢ nomompio ¢uroopuctentasix PHK-30m108 (SmartFlare, MerckMillipore). Hcnons3oBanune
PHK-30H710B 103BOMISIET NPHKU3HEHHO MCCIIEN0BATh AKTHBALIMIO TeHA U TosBIeHMe B 1mromnazme MPHK
HelpoTpopHuueckoro GakTopa roJIOBHOIO MO3ra.
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T1(26010.6.0.000)

T1(88010.0.10 000)

TUNOKCUA/TNIOKO3HARA | T2essztc.0000)
AenpuBauusa "
Y 0 .
M 3 OHA nocne ' e e ' i [
[o eso3nencTBUA Bo3meiicTENA ' 12 AHeW XPOHUYeCKoro
BBeAeHNs

BDNF 1Hr/mn

Puc. 1. Cxema 3KcHepHMEHTa 110 BOCCTAHOBIICHHIO CHOHTAHHOH OMO3JIEKTPHYECKON aKTHBHOCTH IOCTE
THOENH YacTH HEHPOHOB.

HccnenoBanust mokazan, 4ro XpoHuueckoe npumeHenne BDNF  (1ur/mi) cmocoGcTByeT
BOCCTAHOBJICHHUIO CTIOHTAHHOI OGMOdNeKTpUYecKoii akTuBHOCTH. [ToKa3aHO, YTO MPHU TIIIOKO3HOI JIeNPHBAIMH
npeoOIafaloT HEKPOTHYECKUE M3MEHCHHs, B TO BpPEMsA KaK IPH TMIIOKCHH HAONIOJAcTCs MOSBICHHUE
aTnoNTOTHYECKH NMOruOImmMX Kietok. OGHapyxkeHo, 4To 4yepe3 12 nHeil xponudeckoro npumeHeHuss BDNF
(1ur/mi) mokasaTenu CHOHTAHHOW OMO2JICKTPHYECKOl AKTUBHOCTH JOCTOBEPHO BBILIE, YeM IOCIe
BO3zeHCcTBHS cTpecc-(akTopoB (puc. 2). HaOmogaercs BOCCTAaHOBICGHHE CTPYKTYPHI CETEBOH MMAyKH.
IMoxazano noctoBeproe (p<0,05) yBenMdeHHe KOIMYECTBA CHAHKOB B MaJlOi CEeTeBON Mayke M KOJNMYecTBa
MaJlbIX CETEeBbIX MayeK (puc. 2).
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Puc. 2. TToka3aTenn CIIOHTaHHOIH OGHOMIEKTPHYECKONH AKTHBHOCTH II€PBHYHBIX JMCCOLMUPOBAHHBIX KYJIBTYP
THIIIOKAMIIa.
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CrieIyroIyM 3TalloM HalUX UCCIICIOBAHUN CTana OLeHKa BiIHsaHU ddpexTuBHoH 10361 BDNF (1ur/min) Ha
CHHTE3 BHJOTreHHoro Heifporpoduna. Ilokasano, uro mpumeHeHne sk3orenHoro BDNF B konmenTpanuu
1 ur/ma npuBoauT K goctoBepHOMY (p<0,05) chimkenuio nporeHta MPHK BDNF mooxkHTeIbHBIX KIETOK B
MEPBUYHON JHCCOIMNPOBAHHON KyJbType THMINIOKAaMIIa uepe3 CYTKH rocie BBeaeHus. Takum obpasom,
npumenenne BDNF B mepumon mocie cTpyKTypHO-QYHKIHMOHAIBHON IECTPYKUUM HEHPOHHBIX CeTei,
TIO3BOJIIET YaCTUYHO BOCCTAHABJIUBATH CIIOHTAHHYIO 6HO3ﬂeK1‘quCCKyK) AKTUBHOCTB. OlIHaKO BB]6paHHa$[
Hamu ¢ dexruBHas 103a BDNF He siBisiercs: onTuManbHOM, Tak Kak MogaBisieT cuHTe3 sHgorennoro MPHK
BDNF.

IuTupyemas iureparypa:

1. Benynoa M.B., Caxapuosa T.A., Koporuenko C.A., banamosa A.H., Myxuna 1.B. Brusune BDNF Ha
(YHKIMOHMPOBAHNE HEHPOHHOH CETH IEPBHYHON KyJIbTYpPhl THIIOKAMIA B YCJIOBUAX IJIIOKO3HOH
nenpuBaiyy // Bectauk Hmwkeropoackoro yausepeutera uMm. H.W. Jlo6auesckoro. T. 2. Ne 2. 2011. C. 237-
242.

2. BenynoBa M.B., CaxapnoBa T.A., Mutpomnna E.B., Myxuna W.B. AHTHrHIIOKCHYECKHE CBOICTBa
He#poTpoduyeckoro (pakTopa rOJIOBHOTO MO3ra MPH MOAEIMPOBAHHH THIIOKCHH B JMCCOLMHPOBAHHBIX
KyJIbTypax rumnmokamna // CoBpeMeHHbIe TeXHONOrHH B Meanuuue. 2012, Ne4, C. 17-23.

PaGora moamepkaHa rpantamu PO®U  Nel3-04-01871, Nel3-04-12067, Nel4-04-31601, rpanToM
(cormamenue ot 27 asrycra 2013r. Ne 02.B.49.21.0003 mexay MOH P® u HHI'Y) wu, uwactu4HoO,
Gaszupyercsi Ha pabore, ¢uHaHCHpYyeMOii CKOJIKOBCKMM HMHCTHUTYTOM Hayku M TexHoioruii (Ckontex) B
pamkax SkolTech/MIT Initiative Ne 203 - MRA.
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TEXHOJIOTUA "KJIETOYHBIX HAKJIAJOK": IPUJIOKEHUE JJ14
CTUMYJIALLUU AHTUOTEHE3A U PETEHEPATUBHBIX ITIPOLIECCOB
Makapesuu MNasen MropeBnql, [Oeprunes KOHCTaHTUH Bna,unMpoquz, LiesueHko EBreHmit

KOHCTaHTMHOBW-IZ, Llokonaesa 30a MBaHosuaz, Bonapipesa Mapusa AneKcaH,quBHaz, FnyxaHoK
EBreHui Bna,qumuposuql, Map¢eHosa EneHa Bvunopomua2

Itbakynbmem dyHdameHmanvHoli MeduyuHsl MY umeHu M.B. JlomoHocoea, zﬂaﬁopamopun
AHauozeHe3a 3K PKHITK M3 PP

MpHorue HCCIICA0BAaHUA B obmacTu peFeHepaTHBHOﬁ MECIUIMHBI TTOCBAIICHBI paSpa6OTKC HOBBIX,
6o1ee H3QPEeKTUBHBIX METONOB CTUMYIISIIIN PEreHEPATUBHBIX IIPOLIECCOB M aHTHOTCHE3A.
OgHUM M3 TakuX MOAXOAOB MOXKET OBITh HCIIONB30BAHUEC TCHETHYCCKOH MOIM(UKAINE KICTOK,
00naJafoIMX PereHepaTHBHBIM MOTCHIMAIOM, C IeJIbIO MOBBIIICHHS MOCHeAHero. IIoMHMO OOIIEeNnPHHSTHIX
METOJ0B T'MIIOKCUYECKOT0 IPEKOHIUIIMOHUPOBAHUA WA OGpaGOTKl/I KJICTOK aHI'MOIC¢HHBIMH CpaKTOpaMl/I
pocTta B HacTOsIIEe BpeMs IPEIaraeTcs UCIONb30BaHNE BUPYCHBIX YACTHII, HECYIINX I'eHbI aHTHOT€HHBIX
6eJIKOB, YTO MO3BOJSIET JOOUTHCS JUTHTEIBHOM DKCIPECCUH M, COOTBETCTBEHHO, 60/ee MPOTOIKHTEIBHOTO
s pekra.
BropeiM He MeHee BaKHBIM (DAaKTOPOM SBISCTCS CIOCOO JOCTaBKM KJIETOK B TKaHU. TpaidIHOHHAs
METO/IMKa MHBCKIIUK KJICTOYHON CYCIICH3UM 00NaaeT pa3pyLIaoluM ACHCTBUEM, OCOOCHHO HPH OO0JIBIIOM
KOJI-B€ KJICTOK. MILJ'I?I TOrO, ‘lT06bI OGOﬁTH 9TO IPENATCTBUE, MpeIaracTcs MUCIOJIb30BaTb MUHUMAJIbHBIC
TKAHEHH)XCHEPHBIE ~KOHCTPYKIMH, HOCSIIME Ha3BaHHE «KJIETOYHBIX Hakiagok» (awen. cellsheets).
IMocnenHue NpeACTaBIAIOT COOON IUIOTHBIH CIOH KIETOK B KOMIUIGKCE ¢ OeIKaMH MaTpPHKCA, KOTOPBIHA
MOXKeET OBITh IIEPECAKEH B BHAE SAMHOM CTPYKTYPhI METOJOM IPSAMOH alUIMKALMK HA TOBEPXHOCTH TKAHH.
B mammx HCCJICA0BAHUAX ObLIa u3y4de€Ha TEparneBTHYCCKast Sq)(i)eKTl/lBHOCTb JOCTaBKM ME3CHXHUMaJIbHBIX
CTPOMAJIBHBIX KJIETOK JKHPOBOW TKaHH, dKcrpeccupyronmx VEGF165 yenoBeka, pa3muyHbIME CIIOCOOAMH.
Ha >KMBOTHBIX MoOpeNsAX HIIEMHYECKHX 3aboneBaHHi ObLIO TOKa3aHO, uyTo Momupukammss MCKXKT
TIOBBIIIACT HMX Tepal’leBTI/I‘leCKI/Iﬁ MOTEHLIHAJI, YTO MPUBOAHUIO K Oouee BBIPaJKEHHOMY BOCCTaHOBJICHHIO
KPOBOTOKA M YBEIMYCHHIO IUIOTHOCTH cOCYH0B. Takke HaMu ObUI OTPabOTaH CHOCOO Iepecaikd KICTOK B
BHJIC «HAKJIAJJOK», KOTOPHIi TIOKa3all CBOIO BHICOKYIO 3(()EKTHBHOCTh KaK Ha Mojenu MH(apKTa MHOKap/a,
TaK W HIICMHH 3aIlHCﬁ KOHEYHOCTH, NpHUYEM Ha l'lOCJ'IeJlHCFl 6bIJ'lO TAKXX€ OTMEUYECHO YIIyUYIICHHUE
BOCCTAHOBJICHUSI KPOBOTOKA MO CPABHEHHIO C BBEJICHHEM CYCIICH3UH.
OmnucaHHBlE METOABI MOTYT OBITH HCIIONIb30BAaHBI B PETCHEPATHBHON MEAMIMHE, IPHUYEM Kak s
«IJIACTUKHW» 30HBI I/IH(i)apKTa MHOKapJa, TaK W Ui TIOKPBITHA SA3BEHHBIX ]I[eq)eKTOB HIH OXKOIOBBIX
MOBEPXHOCTEH, a TakkKe OTKPBIBAIOT BO3MOXKHOCTH JUIsf JIETKOM, TEXHOJNOTMYHOM M He Tpelyromei
Hocuteneil miu CKI(Q(OIIOB TCHEpalUM TKAHCHH)KCHEPHBIX KOHCTPYKLIMH, B TOM 4YHCIe U U3
ayTOJIOTMYHOTO MaTepHaa.
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TEHHBIE Y KJIETOYHBIE TEXHOJIOTUHY B IEYEHUU XPOHUYECKUM
OBJIMTEPUPYIOLIUX 3AB0OJIEBAHUI APTEPUI HUZKHUX
KOHEYHOCTEM

Masnukees M.O.l, NMnoTtHUKOB M.B.z, FadpuarynnuHa I'.P.l, MypTtasuH A.Vl.a, PusBaHoB A.A.1,
CanadpytamHos M.Vl.l, Fasusos M.M.l, Makcumos A.B.z, F'ymeposa A.A.l, Kuscos A.N."

Kazanckuii (npueonxcckuii) pedepanvHeiii ynueepcumem, Kasanb, Poccus , *Kazarckas
20cydapcmeenHas meduyuHckas akademus, Kazarb, Poccus, *Kazarckuii 2ocydapcmeerHbiii
meOduyuHcKuli yHusepcumem, KasaHe, Poccus

XpOHHYECKIM OOIUTEPUPYIOLINM 3a00IeBaHUSAM apTepuii HIDKHIX KoHeyHOcTel (XO3AHK)
yIeNseTcsl He3aCIy)KeHHO MaJIoe BHUMAHHE T10 CPAaBHEHHIO C aTEePOCKIIEPO30M KOPOHAPHBIX apTEPUil.
CoracHo 3MHAEMHOIOTHYSCKIM JaHHbIM, pactpoctpaneHHOCTs XO3AHK nocturaer 10% B mormyssiimu.
Hecmotpst Ha mporpecc B aHTHOXHUPYPTHH, CYIIECTBYET IPYTINA HAI[UEHTOB, JIs KOTOPBIX BO3MOXKHOCTH
XUPYPrUYECKHX U YHIOBACKYISIPHBIX METOJ0B KOPPEKIINH MarkuCTPaIbHOrO KPOBOTOKA OIPAHNYEHBI H3-32
HEBO3MOXHOCTH a/IeKBaTHON PEKOHCTPYKIINH JUCTaTBHOIO COCYAUCTOro pycia. B 3THx ycinoBusx Bce
GOJIBIIHIT MHTEPEC MPEACTABIIAIOT METO/IBI CTUMYJIAIMH HEOAHTHOT€HE3a C IPHMEHEHUEM TeHHON 1
KJIETOYHOM TEepanuu. BakHBIM aClIEKTOM SIBJISICTCS TOHUMAHUE BIIASTHUS HpOBCﬂeHHOﬁ TEpaIruu Ha
HaTOTHCTOJIOTUIO MBIIIEYHON TKaH! manuenToB ¢ XO3AHK.

Llens nccnenoBanus — u3ydeHHe MOP(GOIOTHYECKUX OCHOB HEOAHTHOIE€HE3a M MBIIICYHOH pereHepalun
TI0CJIe TEHHOH U KJIeTOuHO#H Tepanuu naruentoB ¢ XO3AHK.

Hamu mpoBeJieHb! OrpaHHYEHHbIC KIHHHYECKHE uccienoBanus kinerounoil Tepanun XO3AHK (Il crenens
nmemun 10 A.B. IToKpoBCKOMY) € NPUMCHEHHEM ayTOJIOTHYHBIX I'€MONOITHYECKHX CTBOJOBBIX KIICTOK
(CK) nepudeprueckoii KposH, a Takke npsamoii reaHoll teparun XO3AHK (lIb-11l crenenn mmemun 1o
A.B. TIokpoBckOMy) ¢ NpUMEHEHHEM IUIa3Mu, obecreunBaioumx skcnpeccuio VEGF n ogHOBpeMeHHYIO
skcnpeccnto VEGF u bFGF. TIpoussenes ot6op OHONTATOB MKPOHOKHOM MBIMIIBI AIIUEHTOB JI0 U Yepe3 3
Mecslla mocne mpoBeAeHHoN Tepanuu. IlapaduHOBBIE cpe3pl OHONTATOB OKPAIIMBAIM Te€MAaTOKCHINHOM-
903MHOM, MO MacCoHy, HMMMYHOTHCTOXMMHYECKH ¢ aHTureqamu K CD34, sgepHOMy aHTHTeHY
npoudepupyIoIHX KIeTOK, MHOTEHIHY, Kacnase 3 u Bcl-2.

TlomydenHsle pe3ynbTaThl MO3BOIMIM YCTaHOBUTH, 4TO TpaHcIuaHtamus CK Bemer K yBenmdeHUIo
IUIOTHOCTH ~ KallWUIPHOM ~ CeTH, 3HAYMTENBHBIA HPHUPOCT KOTOPOH  BBI3BIBACT  MPONH(EPALHIO
MHOCATEJUIUTOLUTOB, TUIEPTPOPUIO MBIICYHBIX BOJIOKOH U MPEIOTBPAIIACT allONTO3 MBIIICYHBIX KICTOK.
Tlokazano, 4ro >(QexT reHHOI Tepanuy ILIA3MUIAMH, OOCCIICUMBAIOIIMMHU 3KCIIPECCHIO COCYAUCTBIX
POCTOBBEIX (haKTOPOB, 3aBUCUT OT HCXOAHOTO COCTOSHHS MBIIIEYHONW TKaHH: TPU COXPAHHOM COCTOSIHHH
MBIIIEYHONH TKaHH TeHHas TEpanust MOXET CTUMYJIUPOBATH F]/ll'[CprOq)IﬂO MBIIII 0e3 3HAYMTEIBHOTO
AHTUOTeHHOT0 3 deKTa, a TaKKe CIOCOOCTBOBATH JETPANALIN COCANHUTEIEHON TKAHN.
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TEHHBIE U KJIETOYHBIE TEXHOJIOTUM /11 PEKOHCTPYKIIMYA KOCTHOM
TKAHU

n.Aa. 50301’2’3, P.B. .Cl,eesl, A.10. ﬂ,pOGbII.I.IEBz, A.A. Ucaes®
IMHcmumym Cmeonosebix Knemok Yenoeeka, Mockea
2Mockosckuii 2ocydapcmeeHHbiii Meduko-cmomamonozuyeckuii yHueepcumem um. A./.
Eedokumosa
3pedepanvHeiii meduyuHckuii 6uogpusuveckuii yermp um. A.U. BypHasana ®MEA Poccuu

JIns peKOHCTPYKIIMM KOCTeH CKeJeTa, 3a4acTylo, TpeOyeTcs NpPUMEHEHHE OCTEOIIAaCTUYECKHX
MmarepuanoB. OJHAKO B psfie CiIydaeB, Korga TpeOyeTcs He CTOJNIBKO ONTUMH3ALUM ECTECTBEHHOIO
penapaTUBHOIO IpOIEcca, CKOJIBKO €ro MHIYKIHS W INOAJEP)KaHHE Ha BBHICOKOM YPOBHE IO IOIHOTO
THCTOTUITHYECKOTO BOCCTAHOBIICHHs, OOJBIIMHCTBO M3 BHEAPEHHBIX B KIMHUYECKYIO NPAKTUKY H3/eIHH
OKa3bIBAIOTCS HEAOCTATOYHO HedIDGEKTHBHBIMU. B 9TOi CBA3M aKTyanbHbI pa3paOOTKH aKTHBHPOBAHHBIX
(«ONTUMU3HPOBAHHBIX») OCTEOINIACTHYECKAX MATEepUANOB, COJACPXKAMUX OHMOJOTMYECKHM AaKTUBHBIC
KOMITOHEHTBI: (PaKTOPBI POCTa, KIETKH MM TCHHBIX KOHCTPYKINH, KOAUPYIOUHX (GakTopsl pocta. B Hammx
HUCCJIEIOBAHUAX MBI COCPEAOTOYMIIM YCUIIHUA Ha paSpaGOTKe TKAaHECWHKCHEPHBIX W T'€H-aKTHUBUPOBAHHBIX
OCTEOIUIACTHYCCKHX MaTCPUAJIOB.
Jlis  co3maHust  TKaHewH)keHepHoro koctHoro rpadra (TUKI) MBI HCHONB30BAIH  KYJIBTYPBI
MYyJIbTHIOTEHTHBIX ME3eHXMMaNbHBIX cTpoManbHEIX KieTok (MMCK) u pasnuuHble HOCHTENHM, TIaBHBIM
00pa3oM, AeMHHEPATH30BAHHBIA KOCTHBIN MAaTPUKC. YUHTBIBAas KPUTHYECKYIO 3HAYMMOCTh aHTHOTCHE3a B
00eCIeYeHNH pEIapaTHBHOIO OCTEOreHe3a B KayecTBe OHMOJIOTMYECKHM AaKTUBHOTO KOMIIOHEHTAa TeH-
akTHBHpOBaHHOTO KocTHOTro rpadra (IAKI') mbr n3dpanu miasmuassie JJHK ¢ renom, kogupyrommm VEGF,
— JICUCTBYyIOIIEE BEIIECTBO JieKapcTBeHHOro npenapara «HeoBackynaren» (Muctutyr CtBonoBbix Kiertok
Yernoseka), 00J1aJal0MIET0 BHIPaXKECHHOW aHIHOTCHHON aKTHBHOCTBIO.
Bce paspaboraHHble MaTepHaibl: KaKk TKAHCHH)KCHEPHBIC, TaK U IeH-aKTHBUPOBAHHBIC — OBLIH UCCIEI0OBAHbI
in vitro u in vivo (B OpPTOTONMYECKHX YCIOBMSIX) JUIS OIEHKM OHOCOBMECTHMOCTH, KIIOUEBBIX
XapaKTePUCTHK M OMOJIOrMYECKON aKTHBHOCTH.
B ycnoBusix in vitro OblIa Ioka3aHa onTuMaibHas aare3us KyabTypbl MMCK k HOBEpXHOCTH HOCHTEIIS IIPH
cospannn TUKT, a rtaxke OuocoBmectumocth I'AKIT ¢ kympTypoit MMCK mn peanusanus TeHHBIMU
KOHCTPYKIUAMH, BXOIALIMMUA B €ro COCTaB, LIEJIEBOr0 MEXaHHU3Ma }lel‘/‘lCTBl/lﬂ‘ B OKCIIEPUMEHTE in ViVO
(medexThl ueperna u KOCTel TOJICHH KPOJIMKOB) Oblia BbIsiBIIcHA 3()(HEKTHBHOCTD pa3pabOTaHHBIX M3IEIHI B
BOCIOJTHEHHN KOCTHBIX Je(eKTOB.
TaxuM 00pa3oM, T€HHBIC U KJIETOYHBIC TEXHOJIOIMH MO3BOJISAIOT paspaborath d(bdeKTUBHBIC M3ACTHS s
PEKOHCTPYKIMU KOCTHOM TKaHU.
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KJIETOYHAA KAPAUOMUOIIVIACTUKA ITPU DKCIEPUMEHTAJIBHOM
HNHPAPKTE MUOKAPJIA

MwuxaiinmueHko B.1O., 3ctpun C.U.

T'Y "MHCTUTYT HEOTNOXKHOI U BOCCTaHOBUTENIbHOM XUpyprum um. B.K. lycaka HAMH YKkpauHb!",
JoHeuk, YKpanHa

B okcmepuMeHTe Ha Kpbicax Bucrap ObUl NpOBeJEH CPaBHUTENBHBIN aHAIN3 MPUMEHEHHS
9MOPHOHAJIBHBIX, ME3CHXUMAIBHBIX U KOMHTHPOBAHHBIX ME3CHXMMAaIbHBIX CTBOJIOBBIX Kietok (MCK), a
TAaKKe BBEJCHHE TI'PAHYJIOLMTAPHOIO KOJOHHECTHMYyIHpyiomero ¢akropa. Bbulo I0Ka3aHO, 4TO MO
¢ dexkTuBHOCTH  Hamboiee  INEpCIEKTUBHBIM  siBiusiercs  mpumeHeHne  MCK.  Bropoit  srtan
HKCNIEPHUMEHTAIILHOTO MCCIICIOBAHHS ObUT IOCBSAIICH H3yueHHI0 Hanbosee 3G PpexTHBHOro crocoda JoCTaBKH
KJICTOYHOTO MaTepuana (BHYTPUBEHHbIH, HHTPAMHOKApAMAIBLHBI M B IOJOCTh JIEBOTO iKelynouka). ITo
JTaHHBIM MOP(OIOTHIECKUX HCCIIEJOBaHUIT IPOAEMOHCTPHPOBAHO, YTO HAMIYULINM CIIOCOOOM JOCTABKH
KJICTOYHOTO TPAHCIUIAHTATA SIBISIETCS BHYTPUBEHHBIH ITyTh BBeACHHS. JIOKa3aHO, 4TO YeM MEHbIIEC BPEMEHH
HPOILIO OT MOMEHTAa MOZEIMPOBaHHUs, TeM d(hdeKkTuBHEil nelicTBHEe TpaHCIUIAHTATa HA PEMOJIEINPOBAHUE
cepaua. B okcnepuMentax Ha kpbicax BucTap NpoJeMOHCTPHPOBAHO, YTO ME3EHXMMAJbHBIC CTBOJIOBBIC
KJICTKH 007aaloT XOyMHUH-3((EKTOM, MO3BOJSIOIEr0 MM MPH CHCTEMHOM BBEJCHHU IIONACTh B 30HY
HIIEMUHA MHOKapJa MW Y4acTBOBaTb B 06p3.30BaHl/ll/l HOBBIX COCYIOB, CTHUMYJIHWPYS HEOAHI'HOI€HE3 U
yMEHbIIas IUIONIaab pyOua. BHOBE 00pa30BaHHBIX KapIHOMHOLMTOB ¢ (eHOTHIIOM nepecaxeHHbix MCK
MbI He Habmozanu. IIporecc HeoaHIHOTeHe3a COMPOBOXKIAIICS MOBBIIICHHEM KOHIICHTPAI[MH OKCHJA a30Ta,
VEGF, cHmKeHHs KOHIEHTpaluu SHaoTenuHa-1. Takum o0pa3oM, aHaIH3Upys BbILICTICPEUHCICHHBIC
JlaHHbIe, MBI BHJIMM, YTO HpuMeHeHue TtpaHcmiantauun MCK  npuBoaur K HOpManu3aLUu
9NIEKTPOGU3NOTIOrNYECKOi paboTHI cepAua MpH CTPEcC-MMUTHPYIOLIEHl Harpys3ke, 4TO COMPOBOXKIACTCS
puOIKEHHEM [TapaMeTPoB K MTOKa3aTessiM paboThl CepALia 3A0POBOTr0 )KUBOTHOTO.
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ANALYSIS OF INDIVIDUAL VARIATIONS OF PROTEIN TARGETS FOR DRUG
SELECTION AND PERSONALIZED THERAPY

Dr. Peter K. Vlasov,

Centre for Genomic Regulation (CRG) and Universitat Pompeu Fabra (UPF), Barcelona, Spain

Majority of modern drugs are low-molecular compounds that are ligands of particular protein targets
in human organism (these proteins play a critical role in disease processes - and binding of ligands change
the protein functionality and provide the therapeutical effect). Meanwhile, the protein-ligand interactions are
sensitive to point mutations in proteins — and variations in protein sequences, especially in the binding sites,
can crucially changes the ligands affinities. Taking into account the variability of human genome and the
high occurrence of individual variations in proteins, it is predictable (and regular) situation then the drugs
targeted to the “canonical” protein forms cannot interact with the particular mutant variants. The situations
described above means individual incapability of the particular drug therapies. However, the modern
theoretical (computational) methods for analysis of protein-ligand interaction give us the ability to estimate
the effect of particular mutations on protein structures and to predict the binding specificity of ligands and
drugs. Moreover, analysing the individual variations it is possible to select the alternative drugs (ligands) for
non-canonical proteins observed in particular patients. Such an approach has the good perspectives for
applications in medical practice and naturally realize the paradigm of personalized medicine.
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AJTE3UA KJIETOK YEJ/JIOBEKA U XKHNBOTHbBIX HA
MOAUPHUIIUPOBAHHOM CTEKJIE

BennHute Maprapura AnekcaHapoBHa, NMepec XycaeHoBa Inbmupa /inHosHa, Kawanos Pamunb
Haunesuu, darraxosa Anbdua HypammaHosHa

Ka3zaHckuii ®edepansoHeiii (Mpusonxckuli) YHueepcumem. KaszaHs, Poccus.

PaSpaGOTKa HOBBIX TE€XHOJIOTMYHBIX U HEAOPOTUX Cy6CTpaTOB JUISL KYJIbTUBUPOBAHUS KJIETOYHBIX
KYJBTYp Ui Leleil MEAMIMHBI M OHOTEXHOJOTHH SIBISICTCS. HEOTHEMJICMOH 4YacThio DPasBHTHS
OGUOMEAHMIIMHCKOI HAyKH.

Tenbto Hatero uccne 0BaHus ObUTO co3anue 2D-MaTpuiibl, 061agaroleil onpe/IeIeHHBIMU CBOWCTBAMU.
Kynbrypy renmarountos nosydanu u3 rnedeHu camuos Malmeii CD-1 ¢ momolsio cranaaptHoro meroza. st
BBIJCJICHNS, KYJIbTHBHPOBAHMS M aHAIM3a KICTOYHBIX KyJbTyp Hcmonb3oBamu cpexy DMEM, pactsop
XeHKca, TPHUICHH, L-riyTamuH, NEHUIMIUINH, CTPEHTOMHUILMH, KOJUIAr€HA3y W TPHIIAHOBBIA Troiy0oil.
KynbsruBnpoBann kieTkn Ha MOAMGUIMPOBAHHOM CTEKJIE C pa3HBIM BpeMeHeM obpabotku B 5% CO,npu
37°C B TeyeHHe 5 JHeil, MOC/IE YEro aHAIM3MPOBAIM KIETOYHBIC MOMYJIALMH Ha KOHTPOJBHBIX H
Mo U(HUIMPOBaHHBIX CTEeKJIaX. [emaTouuTsl H (GUOPOOIACTH MPUKPEIUIUINCh HAa MOAN(HIMPOBAHHOM H
KOHTPOJIBHBIX CTeK/1aX. KoinuecTBO renaroUToB HA OMBITHBIX MaTpHULax Obl10 B 2.8+0.2 pasa Goublie, yeM
Ha KOHTPOJIPHOM TJIQJIKOM CTeKJe, a KoiudecTBo (uodpobmactoB B 1.5+0.5 paza Obuto Gonblie, 4yeM Ha
KOHTPOJIBHBIX TJIAJKHX CTEKIIAX.

IlpoBeseHHOE  HCCIIEIOBAHME II03BOJMIO  CHAENaTh BHIBOA 00 d(OGEKTHBHOCTH  KyJIbTUBHPOBAHMUS
renaTouuToB 1 pUOPOOIACTOB HA CTEKIIe, MOAHDUIPOBAHHOM HOHHO-TTYYEBBIM METOJIOM.
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AHTUMMKPOBHBIE NENTHUABI HEATPO®UJIbHBIX TPAHYJIOLMTOB
MOJYJIUPYIOT ®YHKLUMOHAJIBHYI0O AKTHUBHOCTb ECTECTBEHHbIX
KW/UIEPHBIX KJETOK, NOJIYYEHHBIX U3 KPOBM IMALMEHTOB C
MHOKECTBEHHOM MUEJIOMOH

NasuHa T.IO.I, Kamn63nn K.C.z, LWamosa O.B.2

1®rey HUMAM C30 PAMH, Cankm-Mlemepbypz, Poccus; ®okc Yeiis Lienmp, dunadensgus,
CLUA, “dokc Yeiiz Lienmp, dunadensepus, CLUA, *OrsY HUIMAM C30 PAMH, Cankm-Ilemep6ype,
Poccus; Cankm-lemep6ypackuii 2ocydapcmeeHHblli yHusepcumem, Poccus

MmuoxecTBennas muenoma (MM) — 3nokadectBeHHOoe JMdonponaudepatusHoe 3abosieBaHue
IUIa3MAaTHYECKUX KIJIETOK, KOTOPOE CONPOBOXKIACTCS pa3IMYHBIMU BHAaMH IaToioruu. Hecmorpst Ha
IpHMEHEHNE HOBBIX NMMYHOMOIYTUPYFOIINX MPENapaToB, JaHHOE 3a001eBaHNEe TPAKTUYECKN HE TTOIAeTCs
JICYCHUIO U UMECT PEUHUANBHUPYIOIIEE TEUYCHNUE 0OJIe3HNU. Cpel[HHﬂ TIPOJIOJKUTEIIBHOCTD KU3HU COCTaBIISAET
7-8 ner.

AntumukpoOHsie nentuabl (AMII) SBISIOTCS KIIFOYEBBIMH KOMIIOHGHTAMH CHUCTEMBI BPOXKJCHHOTO
MMMYHHTETa U MX HaJInuue 0OHApyXeHO MPaKTHYeCKH y BceX (opMm ku3uH. B GONBIIMHCTBE ciiydaeB HX
IJIaBHAs. POJb COCTOMT B MHAKTHUBALMH YyXXEPOIHBIX opranm3moB. Onnako, AMII MOryT BBINOJNHATH U
npyrue Ouonorndeckue (YHKIUM: WHULMHPOBATH aloNTO3, PAHO3AKUBICHHE M HMMMOHONYy IMIO. B
HACTosIIee BPeMs MOBBIIIEH HHTEPEC B CO3MaHUM U pa3paboTke AMII, 06nafaronmx NpOTHBOOMYXOIEBBIM
neiictBueM. [TomMumMo mpoTHBOOAKTEPHAIBHOTO M MPOTHBOOIMYXOJEBOIO JCHCTBHS A MENTHUAOB ObLIM
TaKKe II0Ka3aHbl MMMyHOMOIyIHpytomue 3(QQGeKTbl — HX HEHCTBHE B KaueCTBE XCMOKHHOB (Wiw/ ¥
aKTUBAIUA X MPOIYKIHHU), MOIY/IAINS KIETOYHOTO OTBETA AEHAPUTHBIX KIECTOK M KJIETOK aJalTHBHOTO
HUMMYHHOT'O OTBETA.

AMII — Moryr paccMaTpuBaThCs, KaK IEPCIIEKTUBHbIE areHThl M jedeHus MM 3a cuer
COBOKYITHOCTH MMMYHOMOJYJIMPYIOIIUX M HPOTUBOOIYXOJICBBIX CBOKCTB. VI3BECTHO, 4TO €CTECTBEHHBIC
kumnepHsle (EK) kneTku urparoT BakHYI pojib B MPOTHUBOOIYXOJIEBOHM 3aIUTE OPTaHM3Ma, OJHAKO MpH
psine 3aboneBaHuil, B ToM umcie MM, uX (yHKUHOHAIbHAs AKTUBHOCTb CHMKaeTcs. CTHMyISUus
¢dyHkmoHaNbHOH axkTHBHOCTH EK KIETOK MOXET CTaTh OJHUM M3 IyTed KOPPEKIMH OITyXOJICBBIX
3a0osneBannii. B 3amaum Hameit pabotel BXxogwno u3ydeHue BiamsiHES AMII Ha (yHKIMOHATBHYIO
aktuBHOCTH EK KiteTok 60sbHBIX MM.

Hamm Obuto m3ydeHo BimsiHMe KatenemupuHa LL-37 u mpoterpmna PG-1 Ha mmmgonutst
nepudepuueckoil kpoBu 00mpHEIX MM. JlumdormTel ObUTH MHKYOHPOBAHBI C TENTHAAMH B Pa3IHYHBIX
KoHIeHTpanusx. Yepes 24 daca Oblta M3MepeHa IKCIPECCHsi MapKepa paHHEH akTHBALUd JTUMQOIMTOB
CD69 mpu moMmomM HPOTOYHOW LHUTOMETPHH M (DIIOOPHCLCHTHBIX AHTHTEN. bBBUIO II0Ka3aHO, 4TO
skcrpeccust CD69 na EK xierkax Obuta yBenmdena Ha 40% xak B npucyrcrsun LL-37, Tak u PG-1 mo
CPaBHEHUIO C KOHTpOJbHbIMU. [lomydeHHBIE HaHHBIE CBHUJIETENBCTBYIOT O BO3MOXKHOCTU MOMYJISAIUN
¢yHkHoHaNBHOI akTHBHOCTH EK KII€TOK aHTHMHUKPOOHBIMU HENTHIAMU BPOXKICHHOTO HIMMYHUTETA.
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S05-13
BJIMAHUE RAB 5 HA JIOKAJIM3ALIMIO HYKJ/IEOKAIICUAHOTO BEJIKA
XAHTABUPYCOB B PAHHUX DJHIOCOMAX IN VITRO

MyliaHzea M, FazapuHa E.E, PussaHos A. A., XalibyanuHa C. ®.

KasaHckuii (MpuBoKckuii) PepepanbHbliii YHUBEpPCUTET

Ilenb [JaHHOrO MCCIENOBaHHS: oOmpenelneHue BiausHus Rab5 B paHHMX 9SHZOCOMax Ha
BHYTPHUKJICTOUHYO JIOKAIIM3ALMIO HyKJICOKAIICHIHOTO OeJIka XaHTaBUPYCOB iN Vitro.
Marepuainst 1 MeTobl. Mcrons3ys TexHonoruio Gateway kionuposanusi, K IHK HykieokancugHoro 6enka
Obuta cyOkimonupoBana u3 miasmuasl PUC57-AND-S (Genescript) B 3KCIIPECCHOHHBINA JIEHTHBUPYCHBIH
BekTop PLX M moaTBepXkIeH CeKBEHMpOBaHUEM. JIGHTHBHPYCHI OBUIH IOJYYEHBI B KyJbTYpe KIETOK
HEK293T ¢ nomoupto nporokosa Tronolab. TpaHcdekuust KyabTypsl KIETOK SHATHANBHON JnHui A549
wrasmugamu DsRed-Rab5 WT (Plasmid 13050-Addgene), koanpyromumu Rab 5 pukoro tuma, u DsRed-
Rab 5 DN(Plasmid 13051-Addgene), KoaupyroIiUME JTOMHHAHTHO-HETATUBHYIO MYTaHTHYIO (GopMmy Geska
COOTBETCTBEHHO, ObLIa OCYILECTBJICHA C IOMOLIBIO IpoTokosia ThermoScientific mocne Tpancaykumm
JeHTUBUpYCaMHi. VIMMYyHO(IIyOpECLeHTHBI aHaIM3 HPOBOMMIM HCIONB3yst mpotokon Abcam. [lims
BH3YaIH3al[MH HYKJICOKAIICHIHOTrO Gelika XaHTAaBUPyCa [IPUMEHSIIH ITOJHKIOHAIbHBIE aHTUTENA KPOJINKA K
Bupycy AHzec u BropuuHble (uyopecueHTHo-MeueHHbie (Alexaflour 488) awrutena ocma K
UMMYHOTIIOOYIMHAM Kposuka. (IIyOpecleHTHbI aHalIN3 MPOBOJMIM C IOMOIIBIO  (HIIyOPECHEHTHOro
mukpockona AxioOberver.Z1 (CarlZeiss).
Pesynbratel n obcyxaeHne. YpoBeHb (IIyOPECICHIMH HYKJICOKAlCHIHOTO Oelika XaHTaBHpyca ObLl
3HAYMTENILHO MEHBIIE B KYJbType KJIETOK, TpaHcheunpoBanubix miazmuaoii DsRed-Rab5 DN. MyranTHast
JIOMHHAHTHO-HeraTHBHas (opma Oesika NPHBOJMT K OGIIOKMPOBAHHIO MPOLECCOB DHIOLMTO3a HA CTA/HH
paHHUX 3HI0CcOM. TakuM 06pa3oM, MOXKHO c/ienath BbIBOJ, 4T0 Rab 5, BO3MOXHO, yyacTByeT B TpaHCIopTe
1 JIOKAJTM3ALMK HyKJICOKANICHAHOTO Gelika XaHTaBUPYCOB B PAHHUX DHIO0COMAX.
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TPAHCJIOKALIMSI NF-KB B $JIPO MCK B IPMCYTCTBUM MMTOTEHOB
3ABUCUT OT B3AMMOJEWACTBUA MCK CO CTUMY/JIMPOBAHHBIMM
JIEMKOLIUTAMU

AiiseHwTagr A.A.Y, Baraesa B.B.", Bo6kos [.E.2, CmonsHuHoe A.B.>, Camoiinosuy
M.I1.4, Knaumosuu B.B.*

000 "Mokpoeckuii Bawk cmeonoevix Knemok", CaHkm-llemep6ype,
Poccus, *®rsyH NHcmumym yumosnoauu PAH, CaHkm-llemepbype,
Poccus, 3c3rmy um. U.U.MeuHukoea, CaHkm-lemepbype, Poccus, *Poccuiickuii
Hay4Hblli yeHMp paduosnoauu u xupypauveckux mexHosoauli, CaHkm-llemep6ype,
Poccua

W3ydenne B3auMoAEHCTBHS ME3EHXUMHBIX cTBOJIOBBIX KieTok (MCK) n mumdonuros nokasano, 4yro
MCK He mposBIAOT CBOM HMMMYHOMOMOJYJIHPYIOIIHE CBOMCTBA TOCTOSHHO, M Ad MX aKTUBAIUM
Heobxoumo smuensnposanne MCK («licening») MeauaTopamu, KOTOPBIE BBIIEISIOTCS B MECTE BOCHIAJICHHUS
KOMIIOHEHTaMH MMMYHHOH CHCTeMBI. B ompezeneHny HAIpaBICHHOCTH U CUJIBI HMMYHOMOIYIHUPYIOLIETO
neiictBust MCK CyIecTBEHHYIO pojib MOXKET Urpath aktuBanus TO0ll-1moo0HbBIX PelenTopoB 1 CHrHAIBHbIC
IyTH, ONOCPeJoBaHHbIC TpaHCKpUILUOHHbIM (akTopom NF-KB. IToHHMaHHEe MEXaHH3MOB M CHIHAJIBHBIX
IyTel, y4acTBYIONINX B OCYIIECTBICHHU UMMyHOMOmynupyomero aeiicrus MCK, m03BOIHT HOBBICHTH
s¢dexTuBHOCTD KIIMHMYECKOTO Hconb3oBanus MCK.

Hamu Gbuta nccnenoBana jokanm3anust TpaHckpununonsoro dakropa NF-KB B MCK, nomydeHHbIx
13 KOCTHOTO MO3ra, )KHPOBOIl TKaHH U ITylIOYHOTO KaHATHKA YelloBeKa, B npucyrcTsun murorenos (JIIIC n
OI'A B koHuenrpauun 10 Hr/Ma u 50 HI/MII COOTBETCTBEHHO) M CTHMYJIHMPOBAHHBIX MMM QJUIOTCHHBIX
neiikountoB. Jlokammsamuro NF-KB onpenesnsuin MetogoM MMMYHO(DIyOPECHCHIMHM € HCIOJIB30BAaHHEM
AHTHUTEN NPOTHB CYOBEANHULBI P65 M BTOPHIX aHTHTEN, KOHBIOTHPOBAaHHEIX ¢ (uryopoxpomom Alexa-488.
CTpyKTyphl ~aKTHHOBOTO IIMTOCKEJETa BBIABISUIM OKpackod —poxamuH-¢amnongusoMm. IIpemapatsl
QHAIIM3UPOBAIIN C TIOMOIIBIO (DITyOPECLICHTHOrO MUKpocKona ZeissAxioScope 1.

B unrakrHeix MCK NF-KB naxonurcst B iuToIuiasMe 1 He oOHapyxuBaetcs B siape. IIpu uuky6amuu ¢ JITIC
mwm OTIA rpancnokatmioo NF-KB B sigpo mabmogamu uepes 30 munyr B Goinee, deM 90% KieTok
MOMYJISIUM, TIPU 3TOM €ro siAepHAas JIOKAIM3AIMs CoXpaHsuiach M uepe3 244. IlepecTpoiiku akTHHOBOTO
IIMUTOCKeTIeTa HabII01an ToNbKo 1pu BosjeicTeun ®I'A, Ho ne JIIIC.

ITpu konTakTHOM cOKyIbTHBHpoBaHHU MCK 1 neiikonuros yepes 30 mun nnkyoanuu ¢ JIIIC wi ®T'A NF-
kB oGnapyxuBanu B siape Tombko B 20+8% momymsiin MCK. Tlpouecce tpancnokanun NF-KB B siapo Bo
BCEX KJIETKaX 3aBepuiajics He MeHee ueM yepe3 60-90 mun. [Ipy MCKIIOYEHHH NMPSIMOTO MEKKIETOYHOTO
koHTakTa Mexny MCK u neiikouuramu spepryto nokanusauuto NF-KB naGnronanu Tonbko yepes 34 (B
10+12% mnomynsiuy), MOTHOCTBIO mponecc 3aBepmranca B Tedenue 244. CokymbruBupoBanne MCK ¢
JIEKOIMTaMK B OTCYTCTBMM MHUTOTEHOB HE BBI3bIBAIO H3MeHeHus Jokaimsamun NF-kB B MCK.
Tpancnokauust NF-kB 8 MCK nporcxozuia 0AHHAKOBO BO BCEX MPOAHAIN3HUPOBAHHBIX KyiabTypax MCK,
BHE 3aBHCHMOCTH OT MCTOYHHKA ITOTyYCHUSL.

Takum obpasom, mox BosxeiictBuem JIIIC u ®I'A B MCK mnpoucXomuT TpaHCIOKALus
TpaHckpunuronHoro (pakropa NF-kB B siapo. B cmemanHoit kyiasrype MCK 1 amioreHHbIX JICHKOLUTOB
tpanciokanust NF-KB mponcxoxut Ha Gonee MO3JHUX CPOKAX, YTO, IO-BHAMNMOMY, SIBISIETCS CIICICTBHEM
B3anmozeiicTBuss MCK 1 cTUMyIHpOBaHHBIX MHTOTCHOM HMMYHOKOMIIETEHTHBIX KIETOK.

PaGota BbINoHeHa npy nojaepxkke rpanta PODU Ne 13-04-00497
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MOAYJIALINUA  CEKPETOMA  CTBOJIOBBIX KJ/IETOK  YEJ/IOBEKA
TPAHCAYLUHUPOBAHHbBIX PEKOMBUHAHTHBIMH AJEHOBUPYCAMHU

CanadyranHos WU.U., Conoebesa B.B., YepeHkosa E.E., MapTbiHoBa E.B., XaitbynauHa C.®.,
PussaHoB A.A

Ka3zanckuii (Mpueomicckuii) pedepansvHoiii yuusepcumem, KazaHe, Poccus

O1HO# U3 BO3MOXKHBIX CTPATErHil IOBBIICHUS TEPANeBTHYECKOro IOTEHINAIA TPAHCILIAHTHPYEMBIX
KJIETOK SABIIIETCS HMX TEeHeTHdeckas MOAMG(HKAIUA C IENbl0 CBEPX HPOAYKIMH HMH Pa3IHYHBIX
CEKpPETHPYEMbIX (haKTOPOB, a TAKKEe IS Mpe-aganTuBHoi anddepentmposku. B nanHoit paGoTe cTBOIOBBIC
Kietkn u3 xuposoii Tkanu (CKOKT) uenoBexa ObLIN TPaHCIYIMPOBAHEI a€HOBUPYCHBIMU BekTopamu (AD-
VEGF165 wmu AD-EGFP). IlpoBemeHa OICHKa [MTOKHHOBOTO TMPOGHIS CEKPETOMa HATHBHBIX H
TEHETHYECKH MOANDHUIIMPOBAHHBIX KJIETOK C ITOMOIBIO MYJIBTUILICKCHOM TexHomornn XMAPLuUminex.
CKXT nmemn ¢pudpobiacto-nogodHyio Mop(hoioruio, JKCIPEecCHpPOBAIN MOBEPXHOCTHBIC MapKephl M
o0Iafany CIocoOHOCTBIO K MU (PEpeHINPOBKE, XapaKTepHbIE I ME3CHXHMHBIX CTBOJIOBBIX KIIETOK.
Awnanmu3 npoduiis TMTOKHHOB U xemoknHOoB (Human Cytokine 27-Plex Panel, BioRad: IL-1 beta, IL-1ra, IL-
2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-12, IL-13, IL-15, IL-17, FGF-2, eotaxin, G-CSF, GM-CSF,
IFN-gamma, IP-10, MCP-1, MIP-lalpha, MIP-1beta, PDGF-BB, RANTES, TNF-alpha, VEGF) B
CyNepHaTaHTaX OT HATHBHBIX M TeHeTwueckn MomubuimpoBaHabix CKXKT BeiBHIIO 3HAUHTENBHYIO
CEKPELMI0 KJIETKaMH LIMTOKHHOB TPO-BOCIAUTeNbHOrO Xapakrepa (IL-8, IL-9, 1L-12, IL-17, IFN-gamma)
LIUTOKWHOB MMEIOIIHX KaK IIPO-BOCIAIMTENBHBIH, TAK M aHTH-BOCHIAIMTENbHBIH XapakTep (IL-6), XeMoknHOB
(IP-10, MCP-1, RANTES), a taxxe ¢akropo pocra (bFGF, GM-CSF, PDGF-bb u VEGF). Kierku,
TparcayuupoBanteie AD-VEGF165, umenn 3naunTensHO Gonblimii ypoBeHs cekpermu 1L-8, 1L-9, IL-12,
IL-17, IFN-gamma, IL-6, MCP-1, RANTES, bFGF, GM-CSF, PDGF-bb u VEGF mo cpaBuenuio ¢
tparcaynuposanHbiMi AD-EGFP 1 HaTHBHBIMU KIICTKaMH.
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HNCCJIEJOBAHHUE JKCITPECCHUHA H®AKTOPOB TPAHCKPUIIIUH
IVIOPUINIOTEHTHOCTU B ME3EHXUMHBIX CTBOJIOBBIX K/IETKAX U3
TPETbUX MOJIIPOB YEJIOBEKA, TPAHCOULIMPOBAHHBIX IJIA3SMH/I0M
PBUD-S0X2-0CT4

ConosbeBa B.B.l, Bbnarr HJ1.1, KysHeuoBa H.B.l, lyceBa p,.c.’, Ucnamos P.P.z, fAnsau M.3.3,
PussaHos A.A."

'Kazanckuii  (Mpusonxcckuii) pedepanvuelii yHueepcumem, Kasaub, Poccus, Kasanckuii
20cydapcmeenHbiii meduyuHcKuli yHueepcumem, Kasaub, Poccus, *YHueepcumem Edumene,
Cmambyn, Typyus

W3BectHO, uTO 7151 3 (HEKTUBHOTO MepenporpaMMHUPOBAHNIS KIETKH HEOOXOANM BBICOKHI ypPOBEHB
skcnpeccun axropos tpaHckpuniuun — C-MYC, KLF4, SOX2 u OCT4. Panee ObUIO MOKa3aHO, 4YTO
ME3CHXHMHBIC CTBOJIOBBIC KIETKH M3 3a4aTKOB TpeThbHX MousipoB denoBeka (MCK-3TM), wumeror
3HaYnTeNbHBIA ypoBeHb dkcnpeccun MPHK rermoB C-MYC u KLF4 B cpaBHeHMH ¢ 3MOpHOHAIBHBIMHU
CTBOJIOBBIMH KJIETKaMH 4YeJioBeka. B HACTOAILEM HCCIECNOBaHUU [UISA IIOBBILICHUS IUIFOPUIIOTEHTHOI'O
norenuuana MCK-3TM, Hamu GbUI CKOHCTPYHPOBaH SKCIPECCHOHHBIN IUIa3MUIHBIA Bektop pPBud-Sox2-
Oct4, omHOBpeMeHHO 3Kcmpeccupyrouii (daktopsl Tpanckpummun SOX2 u OCT4. IILHP B pexunme
peanbHOro BpeMEHM MokKa3aja, uto reseruueckas moaupukanms MCK-3TM nomydyeHHO# ria3sMumoit
HPUBOJUT K YBEJIMYCHUIO YPOBHsS OSKCIIPECCHM HE TONbKO (paxTopoB Tpanckpummu SOX2 n OCT4 B
uccneayeMsix Kietkax, Ho u dakropa tpanckpunimu NANOG. ®akrop tpanckpunimu NANOG spisercs
PaHHUM PEryJSITOPOM IUTFOPUMOTCHTHOCTH M TPAHCPUITIHOHHO DPEryiupyercst HermocpeactBeHHO SOX2 u
OCT4. Dro MOXeT CBHJIETENLCTBOBATH O 3aIyCKe MPOLECCOB IEPENpOrpaMMUPOBAHUS KIETOK, YTO
MOTEHIMAIBHO MOXET MOBBICHTH HX MOTEHIHAT K A EepPEHIMPOBKE B PA3THIHBIX HATIPABICHUSIX.
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INHIBITORY AND CYTOTOXIC ACTIVITIES OF NIGELLA SATIVA AND SALVIA
OFFICINALIS ON HELA AND MCF-7 CANCER CELL LINES BY INDUCTION OF
APOPTOSIS

El-Shafei S.M.A.", Abd El-Rahman A.A.%, Bikmullin A.G.", Alimova F.K."
Kazan Federal University, Kazan, *Minia University, El-Minia, Egypt

In recent years, there has been several epidemiological studies established a link between
phytochemicals and the range of biological activities that impart health benefits in human beings. Therefore,
the aim of this study was to investigate the inhibitory and cytotoxic activities of Nigella sativa (NS)
and Salvia officinalis (SO) plant oils on the viability, apoptotic activity and morphological changes in Hela
and MCF-7 cancer cell lines. Cells were exposed to different concentrations of NS and SO oils (0O, 20, 40, 60,
80 and 100 mg/ml). After 24h of incubation the effect of plant oils on the viability and apoptotic activity of
the cancer cells were assessed by using trypan blue and TMRE assays. Morphological changes were
examined by phase contrast inverted microscopy. Furthermore, the half-maximal inhibitory concentrations
(ICs0) of these oils were assessed after 72 h of incubation by MTT assay. The results of our study revealed
that treatment of Hela and MCF-7 cancer cells with NS and SO significantly reduce the cell viability,
stimulate the process of apoptosis, alter the cellular morphology and have cytotoxic effects in a concentration
dependent manner. A concentration of 200mg/ml NS, 80 and 100 mg/ml SO resulted in a sharp decline in the
cell viability percent of HeLa and MCF-7 by 68, 50, 62.3 and 55.5 respectively which was recorded by
trypan blue assay. The percent of apoptotic HeLa and MCF-7 cells were increased by 59.47, 62.84,19.84 and
39.53% due to treatment with NS and SO respectively. Various changes in the morphology of treated HelLa
and MCF-7 cells were observed as some cells were shrunken, spaces between cells were increased and
intercellular contacts were decreased. Finally, the half-maximal inhibitory concentrations (IC50)
of NS and SO in HeLa and MCF-7 were recorded as 1.70, 1.49, 5.66 and 0.68mg/ml respectively by MTT
assay. These results revealed that NS and SO have a substantial ability to reduce the proliferation of HelLa
and MCF-7 cancer cells.
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HNCCJIEJOBAHHUE HWHOULIUPOBAHHUA IVIASBMOLUTOUAHBIX
JAEHAPUTHBIX KJIETOK BUPYCOM HMMMYHOJE®PULIUTA YEJ/IOBEKA IN
VITRO

1 1
PamasaHos bynat PawmTtoBuy”, AHoxvH Bnagumup Anekceesny , MapTtbiHoBa EkaTtepuHa
2 2 ~
BnagumuposHa®, PusBaHoB AnbbepT AHaTonbesuy, XalibynnmHa CBetnaHa ¢paHLI,EBH33

Kri MY, KazaHb, Poccus, 2K¢y, Ka3zaHs, Poccus, 3WPIReno,NV, USA

Hamu GbUT HOMTy4YeH mTaMM BHpyca HMMyHoeduimTa denoeka (BY) qukoro THma or GONBHBIX,
HE MPUHUMAIONINX AHTHPETPOBHPYCHYIO Tepamuio. THTp BHpyca OBUI ONpEAETeH C MOMOIIBIO
NMMYHO(EpPMEHTHBIX HA0OpPOB M CTaHJAPTHBIX CBHIBOPOTOK (upMbl Bekrop-becr. Ilnasmormronassie
neuaputabie kinetkn (PDC) GbuiM MONMydeHbI IyTeM MArHUTHOW cenapanuu Ha cucreme MACSMmagnetic
separation u3 MoHOHyKJIeapoB mnepupepuueckoii kposu dyenoeka (PBMC). Hartusueie PBMC wu
BoieneHnsie PDC akTuBHpoBany jo6aBieHHeM GUTOreMarrlOTHHIHA Ha NpoTshkeHnn 24 vacos npu 37° C,
5% CO,. Ilocxe storo 6b11 nobasneH Bupyc BIUY-1 n kinerku unkybouposamu 5 aueii mpu 37° C, 5% CO,.
MeTo10M POTOYHOM HIUTOMETPHH J0Ka3aHo, uTo 0,6 % PBMC 3apaskensr Bupycom BUU-1, B To Bpemst Kak
98,3 % pDC 3apaxensl Bupycom BUU-1. MeTogoM BectepH Oi10TTHHra ToKasaHo, uyto PDC, 3apakeHHbIC
BupycoM BHUY-1, mNOABEpraioTCs peLEnTop-3aBUCHMOMY CHTHAIBHOMY IyTH aIonro3a, O 4YeM
CBU/ICTEIBCTBOBAIIO TIOBBIIICHHE ypoBHs caspase -3 u PARP . Tlomy4eHHble JaHHBIC MOTY OTKPBITH HOBBIC
acriexthl maroreHe3a BUY-undexuuu, €to, B CBOIO OuYepe[b, MOMOXET pa3paboTaTh METOJbI
MATOreHETUYECKOT0 JISYEHHs B Oy IymieM.
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OCTPAA THIIOKCHUA CTUMYJIUPYET NNPOAYKIHUIO
MPOBOCHAJIMTE/IBHBIX IIMTOKHHOB B NEPUBACKYJIAPHBIX
CTPOMAJ/IBHBIX K/JETKAX, KYJAbTHUBUPYEMbBIX IIPU TKAHEBOW
KOHIOEHTPALIUU KHUCJIOPOJA

AHppeesa E.P., AHgpuaHoBa U.B., Pbinosa 0.B., MoroauHa M.B., BypaBkosa /1.b.
@rbYH rHL P® — UMBI1 PAH, Mockea, Poccus

MynIbTUIIOTEHTHBIE Me3eHXHMalbHble cTpoManbHble KieTkn (MCK) akTHBHO BOBJICUEHBI B LIENIBIH
psAZl TIPOLIECCOB, CBS3AHHBIX C MOJUICP)KAHUEM IIEJOCTHOCTH TKAaHEH M MX BOCCTAHOBJICHHEM IOCIE
HOBpEXACHHA. MoleKynapHble MexaHu3Mbl, Bimrodaromuecs B MCK mpu oTBere Ha H3MEHEHHE HX
MHKPOOKDY)KEHHs, B YaCTHOCTH Ha OCTPYIO THIIOKCUIO HpH TOBPEXJIECHMH TKaHEH, M NPUBOJIIINE K
aKTHBALUHU STUX KJIETOK, JI0 CHX HOpP MCCIIEI0BAHbI HEJJOCTATOYHO.

OxkcmaHcuo nepuBackyIapHbx MCK U3 kupoBoli TKaHM 4enoBeKa MPOBOIMIN HpH KoHIeHTparmu O2,
XapakTepHoit 1t TkaHeBbIx nerno MCK in vivo (5%). 3aTem mocie KOPOTKOro THIOKCHYECKOro crpecca (>
1% 02, 24-72 uaca) onpexensuin sxu3necniocoonocts (MTT-rect, AnnexinV-FITC/PI Ttect), npoaykuuio
nnrepneiikuHos (MJI) (Th1/Th2 11 Plex FlowCytomix u MDA ananus), akrusHocts COJl u obpa3oBanue
MJA. Dxenpeccuto HIF 1o onennBamu OT-TILIP B peanbHOM BpeMeHH.

I'umokcuyeckoe BO3ACHCTBHE HE BIMSIO Ha Jku3HecrocoOHocts MCK, ogHako BbI3BAIO W3MEHEHHE
(YHKIMOHATBHOI aKTUBHOCTH KJIETOK. ITocie 24 4 rumokcHu ObUIO BBISBICHO JIOCTOBEPHOE CHIDKCHHE
tpanckpunuun HIFlo. B konauuuonnposannoii cpese MCK 6b110 BbISBICHO yBenuueHne npogykuun T
6 u 8. Kpome Toro, 066110 oTMevyeHo Hakoruienne MJIA u mocroBepHoe yBenuuenue aktuBHoctH COJl.
Yepes 72 yaca coxpaHsIach yBenuueHHas npoaykuus MJI-6 u - 8, a Taxxke Obuin nerektupoBansl WUJI-2 u
WJI-10.

Takum 00pa3oM, KOpoTKoe runokcuueckoe BosjeiictBue Ha MCK npu TkaueBbIX 3HaueHusix O2 He
HPHUBOJIIO K 3aIlyCKy KaHOHHYECKOro oTBera 4epes akrupanuio HIF 1 o-CHrHAIBHOTO IyTH, YTO YKa3bIBaeT
Ha crnocobnocte MCK K OblcTpoif ajmanTaiuu K TOBPEXKIAOIIEMY BO3JICHCTBHIO. TeM He MeHee,
THIIOKCHYECKHH CTpecC BBI3BaN yBelWdeHHe mpoaykimu WJI-6 u -8 -mieidoTpOrHBIX MeIUaTtopoB,
BOBJICYCHHBIX B LEJbIH psif Ouosormdecknx mpoueccoB. Tak, aktuBHocTh MJI-6 MOXKeT OIpeneisTh
nposrepaniio KIETOK U Pa3BUTHE BOCIAIHUTENIBHOTO OTBETA U PEMOJCINPOBAHNE KOCTHOI TKaHH 33 CUET
HenpsiMoro 3ddekta Ha aubdepeHIHpoBKY ocTeoknacToB, a MJI-8 — oaMH M3 OCHOBHBIX IUTOKHHOB,
PeryupyrooImuX are3uio U TPAaHCMHUTPALUI0 HeHTpodIoB 1 ap. COOTBETCTBEHHO, pe3koe cHukeHue 02
IOpH TOBPEXKICHUHM TKaHEHl MOXET ObITh TPUITEPOM, 3aIlyCKAalOIMM MEXaHH3MBI, O00eCIeUHBArOIIIe
BosieueHne MCK B penapaTuBHBIN OTBET.

Pa6ota BemonHeHa mpu moaaepxke rpanta PH® #14-15-00693
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MICROINJECTION OF BIOLOGICALLY ACTIVE PEPTIDES TO THE RAT
SPINAL CORD IN THE EXPERIMENTAL MODEL OF CONTUSION

Shaykhutdinov N.M., Arnst N.I., Melnikova A.A., Baltin M.E., Mavlikeev M.O., Gerasimova E.V.,
Yakovlev A.V., Kiyasov A.P., Baltina T.V., Paveliev M.N.!

Institute of Fundamental Medicine and Biology, Kazan Federal University, Russia
INeuroscience Center, University of Helsinki, Finland

Axonal regeneration and restoration of functional synaptic connections are very limited in the injured
spinal cord. The resulting deficit of motor and sensory functions represents a severe medical problem. We
are developing an approach for peptide delivery to the spinal cord injury site in order to test the ability of
biologically active peptides to promote regeneration. The experimental model of controlled impact contusion
is used on adult rats. Stereotactic injection of solution volumes in microliter range is performed via glass
micropipette connected to electronic controller. A battery of behavioral tests icluding rotarod, vertical grid
climbing and foot print is used to assess animal behaviour after injury and injeciton. Histology and
immunofluorescence techniques are used for the analysis of the delivered substance distribution in the
injured tissue.
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GENOMOS: A NEW SYSTEM FOR CONTROLING GENOME-WIDE EXPRESSION

Carlos Coral-Gomez
Bioinformatics Consultant, Boston, USA

Many applications of genomics in personalized medicine and biotechnology require knowing gene
expression values with high precision. In this work, we present “Genomos”, an innovative automation
system for monitoring, analysis and prediction of whole genome expression values based on a novel
representation of gene expression: a dynamic state that cannot be observed directly but can be “inferred”
from uncertain and incomplete sequential transcriptome measurements. Hence, gene expression regulation is
regarded as a dynamic process which is analytically described by a linear dynamical system. Ina sparce
domain, “Genomos” applies a sequential Bayesian estimation method to update the probabilities of
expression states recursively, using information from newly replicated transcriptome measurements. Thus, as
the number of sequential measurements increases, “Genomos” rapidly reduces the uncertainty of expression
state estimations, reaching highly accurate estimates after small number of measurements.
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CO3JAHHUE JIABOPATOPHOM MO/JIEJIN PAHO3AXHUBJIAIOLLIEIO
CPEACTBA HA OCHOBE HAHOATPETATOB $»JIABOHOU/I0B,
CTABUJIN3UPOBAHHBIX BUOCOBMECTHUMbIM INIOJIMMEPOM

BakapaeBa M.M.l, 3aapckui g.A.l, Heuaesa 0.B.2

1Capa'roacmifl rocypapcTBeHHbIA  TeXHUYeCKUit yHuBepcuteT wumeHu [larapuHa HO.A.,
Capartos, 2Capa'ror.’,cmﬁ rocyfapcTBeHHbI MegULMHCKNIA yHuBepcuTteT um. B.WU. PasymoBsckoro,
Caparos

ITouck HOBBIX BBICOKOA()(EKTUBHBIX PAHO3AKUBIAIOMNX IIPEIAPATOB SBISICTCS aKTyalbHOU
mpoOJeMOil  COBPEMEHHOW BETEPUHAPHOM M MEIMIMHCKOW TNpakTHKUM. OIHUM U3 TEPCHEeKTHBHBIX
HampaBJIeHUH JUIS PEIIEHHs JTOT0 BONPOCA CTAaHOBUTCA CO3/aHME CTPYKTYP «iApo-000I0YKa» H
HCHOJIb30BAaHHEM PA3IMYHBIX TUAPOPOOHBIX HOCUTEIICH.

Llenpro Hame#t paOOTHI SABUIOCH KOHCTPYHPOBAaHHE CTPYKTYp, COZAEpKAIIMX B KadecTBE «IApa»
HaHoarperatel  ¢uaBoHoumoB  (auamerp 40-60 HM), Ha TOBEPXHOCTH KOTOPBIX  HPOBOIMIN
HOCJIE/I0BATEIBHYIO asicopouuIo 6HOCOBMECTHMOTO noxuMepa - T0JINA30JIMANHAMMOHHS,
Moau(HIEPOBAaHHOrO ruapat nonamu ranoreHoB (ITAAT). Panee ms ITAAT ycraHoBIeHa aHTUMUKPOOHAs
aKTUBHOCTb B OTHOLIGHHMM CTaHAAPTHBIX M KIMHAYECKMX IITAMMOB TDAMIIONOXKHUTENBHBIX M
IPaMOTPHIATENIBHBIX OakTepuil. OLEHKY paHO3aXUBIAIONIETr0 ACHCTBHS IOTYyYCHHBIX CTPYKTYP IIPOBOMIIN
Ha MOJIEJIH SKCIICPUMEHTAIBHBIX HOJHOCIOHHBIX paH Ha OelIbIX OECHOPOIHBIX MBINIAX (caMIlax), Maccoi 18-
20 1,, A7 KOTOPBIX PACCUMTHIBATIN €KECYTOUYHOE YMEHBIICHNE TLUIOMANN B % MO OOIIENPHHATON METOAUKE
(Kysun, Koctiouenok, 1990; Guletal., 2008).

JKuBoTHBIE OBUIM pa3feNeHbl Ha 3 TPYIIBL: ONBITHAS IPyIIa, paHbl KOTOPOH 00pabaThIBaIM IpenapaToMm,
COZIEpKAIMM CTPYKTYPBI «iAp0-0007109Ka», KOHTPOIbHAS Tpymnma 1, paHbl KOTOPOH He 0OpadaThIBaIH, U
KOHTpOJIbHASI TPYIIA 2, paHbl KOTOPO 00pabaThIBalli CyCIIeH3HeH HaHOArPeraToB (hJIaBOHON/IOB.

B OmBITHOIT IpyIIe >KUBOTHBIX HA0II0ATI0CH CTATUCTUYECKH JOCTOBEPHOE YMEHBIIICHHE IUIONIAN PAaHEBOH
HOBEPXHOCTHU, HAYMHAS CO BTOPBIX CYTOK SKCIHEPHMEHTA, a IOJIHOE 3aKUBJICHUE PaH IIPOUCXOINT HA 8 CYTKH
6e3 pa3BUTUS OCTOKHEHHH. Y KUBOTHBIX KOHTPOJIBHOHM IPpyNIbl | TMOJNTHOE 3aKUBJICHHE PaH HACTYNajao Ha
14 cyTku OT Hayasa SKCHEPUMEHTa, OJTHAKO YK€ Ha 3 CYTKH y JABYX MBIIICH ITOSBHINCH HEOOIBIINE YIACTKU
HAarHOCHMS IOJKOXKHO-KHUPOBOH KierdaTkd. I[lodHOe 3aXuBIEHHE paH KOHTPOIBHOW Ipymmel 2
mpoucxoamio Ha 11 cyTku ¢ 00pa3oBaHHEM HEKHOTO pyOIa.

Ornerka MOpGOTOrHYeCKHX HM3MEHEHHI paH MMOKa3ana, YTO HAHECEHHWE IPerapaToB, COAEPIKAIIMX Kak
CTa0MIN3UPOBAHHBIC, TAK U HECTaOMIM3UPOBAHHBIC HaHOATrperaThl (hIaBOHOUIOB, YCKOPSIOT 3aKUBICHUE
HIOJTHOCIIOMHBIX PaH KOXKHU IyTeM CTUMYJIAIUN PEIapaTHBHBIX IPOIECCOB U YCHINBACT OaphepPHO-3aIIUTHYIO
(yHKIHIO KOXKH.

Beicokass  3(PeKTUBHOCTE ~ CKOHCTPYHPOBAaHHBIX ~ HAMHM  IPEHAapaToB 110  CPaBHEHHIO  C
HecTaOMIN3UPOBAHHBIME HaHOAarperaraMu (hIaBOHOMJAMH IIO3BOJISIET pAacCMATPHUBATh HX B KadecTBe
MEPCTIEKTHUBHBIX CPEJICTB /ISl JIEUEHNS] HEOCTOKHEHHBIX U THOHHBIX PaH.
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JKCIIEPUMEHTAJIBHOE = OBOCHOBAHMWE TIIPUMEHEHHA  METOJA
KPUOKOHCEPBALIMM TKAHU AUYHUKOB B KJIMHUYECKOM ITPAKTUKE

AbaKylwinHa E.B.l, Otoii T.2

lorey MeaUUMHCKNIA PaanoNorMYecKU HayuHbld LeHTp MuH3papaBa Poccum, r. O6GHMUHCK,
Poccua, 2ym»ﬂaepcwre'r Amarytn, r. Amarytn, AnoHua

B mocrnennue rofpl yBEIMYHMIIACh BBDKMBAEMOCTh OHKOJIOTMYECKHX OOJBHBIX, OJHAKO YCIEXH B
JICUCHNH HEPEKO MPHBOJAT K OECIUIOAHIO Y MOJOABIX NALMEHTOB. B ciiydasx, KOrja HeT BO3MOMKHOCTH
n30€KaTh TOKCHYECKOTO JEHCTBUS HA PENpOMYKTHBHBIC OPraHbl — KPHOKOHCEPBALMS TKAHH SIMYHHKOB 110
Hayaja JICYCHHS MOXKET MOMOYb COXPAHHMTh (PEPTHIBHOCTh TAKMX TAIMEHTOB. XOPOMIO H3BECTHO, YTO
SMYHUK MJIEKOTTUTAIONINX COIEPKUT OTPOMHBIH 3a1ac MOKOAIMXCA sSHIeKIeTOK. bosbIoe Konu4ecTBO I3THX
HespenbIX (HOJUINKYIIOB CO3/aeT MOTEHIHATBHBIN JUIS OIJIOAOTBOPEHUS HCTOUHHK 3PENbIX siilexaeTok. Jls
TOTO, 4TOOBI MCMOIB30BaTh )KEHCKHE MOJIOBBIC KJICTKM M3 TKAHM SMYHMKOB, OYEHb BAXKHO COXPAHHThH 3Ty
TKaHb [0 TOrO KaK OONMUTBl HA4YHYT MOJABEPIraThCs JETEHEPAlMU BCIEICTBUE TOKCHYECKOTO JIEUCHHMS.
KpuokoHcepBalust ¥ TPaHCIUIAHTALMsl TKAHW SHYHUKOB J[BA HOBBIX METOJA COXPAaHEHHs (hEePTHIBHOCTH,
0COOEHHO y MOJIOJIBIX OHKOJOIMYECKHX OO0JbHBIX. ECin 3T TeXHHKH OyIyT BHEIPEHbI B KIMHUYECKYIO
NPaKTHKY, OHH JOJDKHBI OBITH GE30NaCHBIMH, JIETKO BOCIPOM3BOJMMBIMH M PE3yJIbTaTUBHBIMU. Y CHEXH
COBPEMEHHON KPHOOMOJIOTHH JaJii BO3MOXKHOCTh COXPAHEHHsI TKAHH SIMYHHKOB C MHHUMAJIBHOH TOTepeit
skn3HecrocobHocTH. Ecn Tokcnueckne BO3/eHCTBHS XHMHOITYY€BOil Tepanuy He ylaeTcs H30exarhb, Bpaun
JIOJDKHBI 3HATh O CII0co0ax coXpaHeHHs (GepTHIBHOCTH U TIpeyaraTh UX HalieHTaM. Bo3MoXKHOCTh UMETh
TEHETHYECKH POJICTBEHHOTO pebeHKa OUeHb BaKHA JUIA MAIIMEHTOB U3JI€UEHHBIX OT PaKa.
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HUHTETPAIMA TEHOMHBIX W TPAHCKPUIITOMHbBIX JAHHBIX O
XPOMOCOMHBIX KOHTAKTAX B TEHOME YEJ/IOBEKA, IIOJIYYEHHBIX 11O
METOAY CHIA-PET

Opnos IO.I1.1, Kynakosa E.B.Z, CnuumHa A.M.z, Aeprunes A.M.z, CBuuKapes A.B.Z, A¢POHHUKOB
.CI,.A.I, YeH M.a, Jin F.", PyaH VI.‘, KonuaHos H.A.

IMHcmumym yumonoauu u 2eHemuku CO PAH, Hoeocubupck, Poccus, 2Hosocu6upcxuii
HayuoHanbHelli  uccnedosamensckuli  2ocydapcmeeHHbili  yHueepcumem, Hoeocubupck,
Poccun,syHueepcumem UYUsxey3saHo, XaHuxcoy, Kumali, "Aapapnwﬁ YHusepcumem XyauxcoHe,
Yxanoe, Kumaii

WHTerpanus JaHHBIX O PETYJISIUH SKCIPECCUH TEHOB dYKapHOT UMeeT Goubinoe (yHaaMeHTanbHOe
U npukiagHoe 3HadeHne. OcobOe MECTO Cpefdl METOJOB, OCHOBAHHBIX HAa HMMYHOIPELHINTALNH
xpomaruna (ChIP) u mocnenyromniem cexBennpoBanum, 3anumaer merox ChlIA-PET (Chromatin Interaction
Analysis by Paired-End-Tag sequencing), KOTOpBIii [O3BOJISIET MCCIIEAOBATH HE TOJIBKO OTAEIbHBIE CANTHI
CBSI3bIBAHMs, HO IIApbl TAaKMX CAWTOB Ha pafiOHAX XPOMOCOM, KOHTAKTHPYIOUMX B TPEXMEPHOM
npocrpancTBe sapa knetku (Lietal.,, 2012). B nocnennue romasl ¢ ucnosib3osadneM meronoB Hi-C, ChlA-
PET u TCC mnosy4eHsl HOBbIe 3HaHHS 00 OCOOCHHOCTSX TPEXMEPHOW apXUTCKTYphl (YKIaAKH) TeHOMA
yenoBeka B uHTephasHoM sape. C  MOMOIIBIO COOCTBEHHBIX KOMIIBIOTEPHBIX —IIporpamm Obuia
[pOaHAIN3UpOBaHa HMHMOPMALKS O XPOMOCOMHBIX KOHTAKTaX, OIOCPCIOBAHHBIX TPAHCKPHIL[HOHHBIM
(akropom - penernropoMm sctporeHa ER, momydennbix ¢ momorupio meroga ChIA-PET, must kieTodssix
imHui genoseka (Fullwoodetal., 2009). PaccMOTpeHbI XpOMOCOMHBIE KOHTAaKTBI MEXJY PEryJIsTOPHBIMH
(IpOMOTOpPHBIME) paifoHaMH reHOB, oOpasyemble komiutekcoM PHK-mommmepassr 11, u npexcrasinena ux
nepapxudeckas kinaccupukanus. [loka3aHo, 9YTO TCHOMHBIE OOJIACTH XPOMOCOMHBIX —KOHTAKTOB,
orocpeioBaHHbIX kKomitekcoM PHK-mosmmepassr 11, oforarieHs! caiftamn CBs3bIBaHHS TPAHCKPUITIIHOHHBIX
(dakropos, mnomydyeHHeix 10 paHHbiM 1npoekta ENCODE, u yuactkamu MoaumduKaiuii TI'MCTOHOB,
CBSI3aHHBIMH C aKTHBALHEl SKCIIPECCHU TCHOB.

LiG. etal. Extensive promoter-centered chromatin interactions provide a topological basis for transcription
regulation. Cell. 2012. 148(1-2):84-98.

Fullwood M.J. et al. An oestrogen-receptor-alpha-bound human chromatin interactome. Nature. 2009.
462(7269):58-64.
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MMPOJINPEPALIUA u PABMHO>KEHUE MMOCTMUTOTHYECKHX,

®YHKIMOHAJIBHO 3PEJIBIX KJ/IETOK CEPTOJIU
C.M.I'IasmoueHKosal, T.I'I.Mapl.ual(z, C.T.3axv|,u,oa1

Mockosckuii  locydapcmeenHbiii  YHusepcumem  um.  M.B.JlomoHocoea,  Mockaa,
Poccus, ZMm:mumym 6uonozuu pazsumus um. H.K.Konbyoea, Mockea, Poccus

Pa3zButne MYKCKHUX ITOJIOBBIX KJIETOK HUJET IIPU aKTUBHOM YYaCTHH COMaTHUYECKHUX KJIETOK CepTOHM
(KC). B HopMme y nonoBo3pensix miekonutaromux KC repmunansHo auddepeHIMpoBaHbl 1 He HUKIHPYIOT.
Tlostomy nonroe Bpemss KC, Hapsmy ¢ HeiipoHaMM U KapAMOMHOLWMTAMH, OTHOCHINM K CTaOHIIBHBIM
KJICTOYHBIM NOMYJIALIAM. O}lHaKO Halu nepBbIC IATOTCHETUYCCKUE, KOJIMYCCTBCHHBIC nu
pannoaBTOrpaUuECKUe MCCICIOBaHNS IOKA3aIH, YTO B CEMCHHHKAX MyTarCHU3UPOBAHHBIX IPHI3YHOB IPH
BBICOKOM  YPOBHE JCCTPYKIMH  CIHEPMATOT€HHOH CHCTEMBI, OIPOMHBIX  KJIETOYHBIX  IIOTEPSX
BeicokoanddepenimpoBannbie  KC cHOCOOHBI MEPEXOANTh M3 COCTOSHHSL KBA3HIOKOS K AKTHBHOW
nponudepaiii M SICPHBIM  AeNIeHHsAM. B Hacrosimeil  paboTe ¢ HCIOJB30BAHHEM  JBOMHOIO
KOMOMHHUPOBaHHOTO OKpamuBanusi mMapkepamu KC Bumentnrom winm Wil (Wilmstumor 1) u mapkepom
KJIETOYHOM mponudepanun 6poMae30KCHypUIHHOM MOATBEprkIeHa criocoOHOocTh KC, momydeHHbIX 13 TOHA
os10Bo3pesbix Mbiteit suaunn C57BI/6, npomudepupoBars B ycaoBUsX KyJIbTHBUpPOBaHHs. boiee Toro,
cpenu KynpTuBHpyemblx KC ¢ THIHMYHOI UIst HUX B YCIOBHSX IN VIVO opraHm3amueil sjpa BecbMa 4acTo
BCTPEYANNCh ABYSAEPHbIC KICTKH, KICTKU C SACPHBIMH HPOTPY3HAMU UM MUKPOSAPAMH, M, KaK MOKa3aan
UTO()OTOMETPHYIECKHE H3MEPEeHHs, KIICTKH, B sApax KOTopbix coaepxkanue JJHK-pykcuHa BapbrpoBaio ot
2C no 4C, taxxke Obutn OOHapy)eHbI TeTpa- M okramtouanbie sigpa KC. Hano ckasath, 4To M3MepeHUs
conepxanue JJHK-pykcuna B KC mo3BonuIM nomy4uts He TOJNBKO KOJIMYECTBEHHYIO XapaKTEPHCTHUKY, HO
BBISIBUTH KAUYCCTBCHHBIC H3MCHCHHA, NPOUCXOAAIIUE B XPOMAaTHUHE KIETOK, pa3BUBAIOIIUXCA B
HEONTUMAJIBHBIX  YCJIOBHAX. Takue U3MEHEHUs, B YacCTHOCTH, MOIYT CIIYXKUTb JONOJHUTECIbHBIM
JI0Ka3aTeIbCTBOM IIepexofia KIETOK K mnponudepanud. MTak, moixydeHHble HaMH JaHHBIC M CBEICHHS,
UMEoIIMecs B JIMTEpaType, IOATBEPKNAIOT IONOXKEHHE O TOM, 4YTO HeoOpaTHMoe OIOKHpOBaHHUE
pa3sMHOXKEHUs! Cilydail peiKuil, CKOpee BCEro XapakTEepHbIHl TOJBKO Ui JAEJICHUs HEHPOHOB, KOTOPbIH
yrpoXkaeT HapylIeHHeM M paspylieHneM HepBHOW cuctembl (Pamomopr, 1993). [lns cnepmaroreHesa
nenenus KC, ogeBHaHO, HE TOIBKO He (haTalbHBI, a, HAIPOTHUB, B TOHAJAX C ACCTPYKTHBHON OpraHH3aluei
CIIEPMATOT€HHOI'0 DIUTEINUST MHUTO3bI KC Cclry>Kat 6330ﬁ JJIs OGHOBJ’[CH]’IS{ U HOpMaJu3alMu ITyja ITHUX
KJIETOK M, KaK CJIE€ACTBHE, MOCICAYIOLIEr0 BOCCTAHOBJICHHUS HOPMAJIbHOIO PasBUTHUA MYIXKCKHUX ITOJIOBBIX
KJIETOK.
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U3YYEHHUE 3KCIIPECCMM PEKOMBUHAHTHBIX TEHOB VEGF165 H
NCAM1B MOHOHYKJ/IEAPHBIX KJIETKAX KPOBH IIYIIOBUHbI YEJIOBEKA
IN VITRO U NOCJE TPAHCIIJIAHTAIMHU TPAHCTEHHBIM MBbBIIIAM C
MO/JIEJIbIO BOKOBOI'O AMUOTPO®HUYECKOI'O CKJIEPO3A

YepeHkoBa EkaTepuHa EBTEHbEBHal, MyxamepgwmHa AHa OnerOBHal, ®depotoBa Banepusa
IOpbeBHal, Cadpuynnos 3ydap 3y¢aposuqz, Ucnamos Pyctem PoGepToamz, PusBaHoB Anbbept
Auatonbesuy’

®raoy BMO "Kasauckuii pedepansHeiii  yHusepcumem",’r6OY BMNO  Kaszawckuii
FocydapcmeeHHblIli meQuyuHcKuli yHusepcumem

BoxoBoit amroTpoduueckuii ckiepo3 — HelpoaereHepaTUBHOE 3a00JIeBaHNE, XapaKTePU3YIOIIEecst
HOPAKEHHEM LEHTPAILHBIX U NepHpepHuecknX MoToHeiiponoB. OHO# U3 IPHYMH HAC/IECTBEHHOMN (HOPMBI
BAC sBisiercst myTatmst B rere Cu/Zn — cymepokcnaucmyTassl (S0d1), rie TpHILIeT IIHIMHA 3aMeIeH Ha
aJlaHWH B TOJOXeHUH 93. B mpempiaymux mccneqoBaHUAX HaMH OBLIO ITOKA3aHO, YTO MOHOHYKJIEapHBIC
KJICTKH IyIOBUHHOW KpoBH uesnoseka (MKIIK), TpaHcduuupoBaHHbIC IUIa3MHUIHON KOHCTpykumn pBud-
VEGF165-L1CAM MurpupyioT B 04ar HefpoJiereHepalui 1 CHHTE3UPYIOT PEKOMONHAHTHBIC OCJIKH.

PaHee ¢ HCMONB30BaHHEM TEXHOJIOTHH KIOHMpoBaHus Gateway ObLIH MMOMydeHbl PeKOMOMHAHTHBIC
anenosupycsl Ad5-VEGF165 n Ad5-NCAMI. T'enernueckyro MOANMHKALMIO MOHOHYKIICAPHBIX KIETOK
IyHOBHHHOM KPOBM MPOBOIMIM peKoMOMHAHTHBIME azneHoBupycamu mpu MOI 10. Yepes 16 uacos
MOMMGHUIMPOBAHHBIC KICTKM BBOJWIM TpaHCTeHHbIM MbimamM B6SJIL-Tg (SOD1-G93A) dI1Gur/l ¢
¢denorumom  BAC.  IlapamnenbHO — OCYHIECTBISUTM  KYJNBTHBHPOBaHME  MOAM(UIMPOBAHHBIX U
HerpaHcayuuposanHbix MKIIK. Hepes 120 yacos mocie TpaHCAyKIMH IIPOBOJNIN OLEHKY d(DHEKTHBHOCTH
skcnpeccnn TeroB Vegfle5 u ncaml. Tenermueckass mommdukanmss MKIIK mpuBena K 3HAYMTENIBHOMY
yBenmuennio ypoBas MPHK renos vegfl65 u ncaml. Dkcrpeccust pekomOunanTHEIX OenkoB VEGF165 u
NCAM; noarsepxaena merogom [P 1 uMMyHOOIOTTHHTA.

VIMMyHO(IIyOpPECLIEHTHOE OKPAIIMBAHUE C HCHOJIb30BAHHEM AaHTHTEN K SACPHOMY aHTUIEHY
yenoBeka mokasano murpamuo MKIIK B ouar mopaxenus. Kpome Toro, TpaHCIUIAHTHPOBAaHHBIE KIETKH
OKpAIMBAIUCH OJIOKHUTEIBHO MOJUKIOHAJIBHBIMU aHTHTeNaMu kposinka k VEGF 1 MOHOKIIOHANbHBIMU
anturenamu Mpimmu kK NCAMI. Takum o6pasom, Joka3aHa 3((EKTUBHOCTb JOCTABKH PEKOMOMHAHTHBIX
VEGF165 u NCAM; ¢ nomousto MKIIK st Tepamu BAC.
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CO3JAHUE PEKOMBHUHAHTHOIo AJEHOBHUPYCA, OJHOBPEMEHHO
KOAUPYIOIIEIO KOAOH-OITUMU3UPOBAHHBIE

NOCJTEJOBATE/IBHOCTHU ®AKTOPA POCTA TEMATOLIUTOB U ®AKTOPA
POCTA ®UBPOBJIACTOB

YepeHkoBa EkaTepuHa EBreHbeBHa, LLlapunosa InbBupa UnbgaposHa, PussaHoB Anbbept
AHatonbeBuy, Kuacos AHapeii Nasnosuy

@raoy BI10 "Ka3aHckuli pedepanbHebliii ynusepcumem"

I'eHHas Tepanus—IMepCIeKTUBHBII TOAXOA IS JICUCHNUS psifia 3a00J1eBaH1iT YeIOBEKa, B YaCTHOCTH,
¢ubpoza meuyenn. daktop pocra rematouutoB HGF - 3TO CHIBHBIH MHTOTEH IS TeMaTOLMTOB,
YYacTBYIOIMII B  pereHepaluy IEYCHH, CTUMYIMPYIONMH Hpoiudepalio HEKOTOPBHIX  THIIOB
SIUTEIHOLHUTOB, a TAKXKe KJIETOK COCYAUCTOr0 SHIOTENHS U MenaHouutoB. Dakrop pocta hudpobiactos
CTHMYJTHPYET ACICHHE Pa3HYHBIX KICTOK ME3CHXMMHOTO MPOMCXOXKICHHUS, BKIIOYAs TIaAKOMBIIICYHBIC 1
KJIETKH COCYAMCTOro »HpoTenus. IIpenmyIinectsa aaeHOBUPYCHBIX BEKTOPOB OUYEBHAHBI: A(HEKTHBHBIH
[IEPEHOC TeHOB KaK B JCISIINECs], TAK U B [OKOSLINECS KICTKH, HE BCTPAUBAIOTCS B FEHOM, 00ECIICYHBAIOT
BBICOKHE THTPHl PEKOMOMHAHTHOTO BHPYCa M BBICOKHH YPOBEHb OSKCIPECCHH TpaHCreHoB. OXHUM U3
METO/IOB YCHJICHHSI SKCIIPECCHH PEKOMOMHAHTHBIX TEHOB M OHOCHHTE3a TEPAIeBTHUCCKUX OCIKOB SIBISETCS
KOJIOHHAsl ~ ONTHMH3AaLMsl  KOJMPYIOLIEHl  IOCIeJOBATEIbHOCTH, OCHOBAHHAs HA  BBIPOXKICHHOCTH
reHeTHueckoro koga. Jlas  obecredeHHMs — OJHOBPEMEHHON  OKCIPECCHH  TEHOB  IPHUMEHSIOTCS
«camopacuierisieMple»  2A-TeNTHAHBIE ~ AMMHOKHCIOTHBIC — TOCICAOBATENBHOCTH — BHpyca  slIypa,
HO3BOJISIONINE 3HAUMTENBHO COKOHOMMTH TE€HETHYeCKylo HH(OpMaluio, IpH O5TOM obecreunBas
OKBHUMOJISPHBIA ~ ypOBeHb GenkoB. L[enbi0  HCCIeJOBaHMs - CO3JaHHE ¥ OYHCTKA PEeKOMOMHAHTHBIX
aJICHOBHPYCOB, COJEPIKAIMX KOJOH-ONTHMH3MUPOBaHHbIE mocieaoBarenbHocTH KJIHK ¢akropa pocra
remnatonuToB U (axtopa pocra Gpudpobmactos 4. Knonnposanue ocymecTisiim mo texuonornn Gateway,
Gasupyromeiicss Ha caiit — crnenu(uUUecKoil pekoMOMHAIMN MEXTy caiTamu att masmumasi-noHopa (pUC-
COHGF-P2A-coFGF4-T2A-RFP) u Bektopa-HaszHauenust (PAJ/CMV/V5-Dest). TpaHcheKkuus KIeTOIHOM
muann - HEK293A  pekomGunartnoii  mmasmumoii  pAd-COHGF-P2A-coOFGF4-T2A-RFP  mpusena &
9] (eKTHBHOI IKCIPEeCCHH PEeKOMOMHAHTHBIX ICHOB, 4YTO IIOATBEPXKACHO HMMYHO(IIyOpPECLEHTHBIM
QHAIM30M C NPHMEHCHHEM CHELM(HYHBIX aHTHTEN, M MOJYYCHHIO BBICOKOTO THUTPA BHPYCHBIX YaCTHIL.
Takum o0pa3oM, HONydeH PEKOMOMHAHTHBIH aJCHOBHPYC, KO-DKCIPECCHUPYIOIIMH TemaTONpOTEKTOPHbIE
¢akroppt HGF u FGF4. B  jambHelieM IOJNYYCHHBIH  BUpyc OyleT NPHUMEHATBCS B
9KCIIEpUMEHTaX iN VIVO u IN Vitro st pa3paboTKH METOIOB F'eHHOI Tepanuy Gpuopo3a nedeHH.
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AHTHUTUIIOKCHYECKOE U HEHAPOINPOTOPHOE JENACTBUE
JHAOKAHHABMHOWJA N-APAXUJOHOWIJOPAMUHA INPHU

MO/IEJIMPOBAHUU OCTPOM HOPMOBAPUYECKOM TMIIOKCHUM

MuTtpowwuHa EneHa Bnagumuposual, BeayHoBa Mapua Banepbesuaz, CaxapHoBa TaTbsiHa
AneKcaHp,posHal, bo6poe Muxaun |OprBVI'-I;, Xacnekos JleoHup, I'eopmesuq‘, MyxuHa UpuHa
BacunbeBHa’

IHumezopochaﬁ meduyuHckasa akademusi, 2. HuxcHuii Hoezopod, Poccus, ZHumezopodmuﬁ
yHueepcumem um. H.M. Jlo6aueeckozo, HusxcHuii Hoszopod, Poccus, *UHcmumym
BbuoopzaHuyeckoli xumuu um.M.M. Os4yuHHUKoea u K0.A. LLlemakuHa PAH, Mockea, Poccus, ‘ry
HayuHbili yeHmp Heeponozauu PAMH, Mockea, Poccusa

ITonck cnocoGoB, MO3BOJNSIONIMX MPEAOTBPATHTh IOTEPIO  (PyHKIMOHATIBHOH AKTHBHOCTH
HEHPOHHBIX CeTel IOJOBHOIO MO3ra IIPU BO3JICHCTBUM HIIEMUH - OJHA U3 HauOOJIee aKTyalbHBIX 3a[ad
HEHpOOHOIOrNH M MEIWIMHBl HA CCTOJHSIIHMI JCHb. BEIBICHHE HOBBIX MOJICKYJISPHBIX MUIICHEH
YIpaBieHUs  aJaNTallMOHHBIMH  BO3MOXKHOCTSIMH ~ OpraHM3Ma  IO3BOJAET HE TONBKO  M3YUHTh
(yHIaMeHTaIbHBIE OCHOBBI JKM3HEAEATEILHOCTH OPraHH3Ma, HO U pa3paboTaTh HOBBIC MYTH KOPPEKIHH H
HOpEeIyNpexICHAS HApyNIeHUH (YHKIMA HEPBHOM CHCTEMBI, BO3HHKAIOIMX IIPH  BO3JCHCTBUM
CTPECCOTCHHBIX (haKTOPOB. MeXaHH3M pPEry/IsUid CHHANTHYECKOH Mepefadd B BO3OYKAAOMNX U
TOPMO3HBIX CHHAINCAX PAa3IMYHBIMU ArOHHCTAMH KaHHAOMHOMIHBIX PEIENTOpPOB IyTEM pETPOTPaJHOTrO
MHrUOMPOBaHHs BEIOPOCAa HEHPOTPAHCMUTTEPOB, T.€. YePe3 AKTUBALUIO 0OPATHOM OTPULIATENIBHOM CBSI3U 115
HOJICPXKAHNST TOMEOCTa3a HeWPOHHOH ceTH, HpeAIoaraeT. YTo SHIOTCHHON KaHHAOWHOMIHAS CHCTEMBI
SIBIISIETCS. OTHOM M3 CTPECC-TMMUTHPYIOIIMX CUCTEMBI MO3ra. DHJIOreHHas kaHHaOuHouHas cucteMa (OKC)
Y4acTBYeT B MOJNCPKAHMH HOPMAIbHOIO (YyHKIMOHMPOBAHHS HEHPOHHBIX CETEH T'OJIOBHOIO MO3ra B
YCIIOBHMSIX OTBETHOM pEaKIMM KICTOK HAa HIIEMUYECKOe IIOBPEXKICHHE, OJHUM M3 BEAYyIIHX (HaKTOPOB
KOTOPOTO siBIAeTCA rumokcus. KucmopopHas jaenmpuBaiysi NPUBOJAMT K HAPYHICHUAM OKHCIMTEIBHOTO
(hochopHIMpOBaHKST B MUTOXOHIPHSIX, M3MEHEHUIO CHHANMTHYECKON Iepenayun, rubein HEepBHBIX KICTOK M
pa3pyIICHHIO HEHPOHHBIX ceTel. DHIOKaHHAOUHOWIBI NPHHAUICKAT K OJHOMY U3 aKTUBHO H3y4aeMbIX B
HocyIe/lHee BpeMs CEMEHCTB HEHPOAKTHBHBIX PETyIATOPHBIX JHUIHAOB. B HacTosmee BpeMs aKTHBHO
U3y4yaroTCs HEWPONPOTEKTOPHBIE CBOMCTBA Pa3IMYHBIX AarOHMCTOB KaHHAOMHOMAHBIX penentopoB. DKC
UrpaeT BaXHYIO POJb B HOJNCPKAHUH HOPMATBGHOIO (DYHKIIMOHAIBHOTO COCTOSHHUS CHHAIICOB W MOXET
CII0COOCTBOBATh COXPAHCHHMIO MX (GYHKIMM M BoccraHoBieHuto npu mnaronormu LIHC, cBszanHOW C
HapyIIeHHeM pETYISIUd HeWpOMEINAaTOPHBIX IIPOIECCOB, B TOM YHCIE W TIPU THIOKCHYECKOM
noBpexaeHun. HeaBHo OBbUIO MOKA3aHO, YTO aKTHBALMs KaHHAOMHOW/IHBIX PELICNTOPOB 1 THIA BHI3BIBACT
YCHIIGHHE CHHTe3a HeifpoTpoduueckux (hakTopoB, B TOM UHCIE HEHPOTpOpHUIECKOro (akTopa TOJIOBHOTO
mosra BDNF, koTopblii Takoke obnamaer HeiponpoTekTopHbiME cBoiicTBamu. N-apaxunonomngodamun (N-
ADA) - HejaBHO ONKMCAHHBIH M CHHTE3MPOBAHHbBIN 3HIOKaHHaOWMHOWA. PaHee OBUIO MOKAa3aHO, YTO OH
00JafaeT aHTHOKCUJIAHTHBIMM CBOICTBAMH ¥ OKa3bIBAaeT LHUTONPOTEKTOPHOE JICHCTBHE HA HEHPOHBI B
KyJIbTypaX MO3KEYKa KpBICH IIPH MOICIMPOBAHHU OKHCIIHTEIBHOIO CTpecca, alolnoTo3a U INTyTaMaTHOH
TOKCHYHOCTU. B CBA3M ¢ 3THM, LENbl0 JaHHOH paboTBHl CTalo H3ydeHHE HEHPOMPOTEKTOPHBIX H
anTurunokcndeckux 3dexroB N-ADA, a Takke BBIIBICHAEC BO3MOXKHBIX MOJEKY/ISIPHBIX MEXaHH3MOB €ro
3aIUTHOTO JeiCTBYS.

OOBEKTOM HCCIICJIOBaHUS SIBIJINCH HepBHYHbIC dMOpuoHanbHbie (E18) muccolmpoBaHHbIE KyJIbTYpPbI
runnokammna Mpi (muaust CBA). MoaennpoBanne ocTpoil HOpMOGApHUYECKON THIIOKCHH OCYLIECTBIISIOCH
Ha 14 neHb pasBUTHA KyJIbTyp IyTeM 10 MHHYTHOW 3aMEHBI KyJIbTYpPaJIbHOW Cpeibl Ha Cpely ¢ HH3KUM
cozmepxanneM  kuciopoga.  MccnemoBanme — QyHKIIMOHAnpHONM ~ aKTMBHOCTM — HEHPOHHBIX — ceTei
JAUCCOUMUPOBAHHBIX KYJIBTYP THIIIOKaMmna OCYLIECTBIAJIOCH C HCIOJIb30BaAHUEM MyﬂBTH3HeKTpO}1HOﬁ
cucremsl MEAG60 (MultichannelSystems) 1 GyHKIHOHAIBHOrO KaJIBLMEBOrO MMUDKUHIA C HCIIOIB30BAHUEM
Ca®*-ayBcrBuTenpHoro kpacutens OregonGreen (Invitrogen) B Teuenne 7 e 1MOCie MOXCTHPOBAHMS
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runokcun. Jins onenkn usMeHenus oskcnpeccun MPHK BDNF npu axktuBanum >HIOKaHHAOMHOMIHOM
cucrembl mipumensuncs PHK-3ommer (SmartFlare, MerckMillipore). HcnonbssoBanne PHK-30H10B naer
BO3MOXXHOCTb NPWXU3HEHHO HUCCIEA0BATH AKTHUBALMIO MHTEPECYIOIIETO I'€Ha M IOSABJICHUE B LMUTOIUIA3ME
MPHK. JKu3HecnocoOHOCTh KIIETOK B KyJIBType HcCeaoBanach B TedeHne 10 aHel mocie MOJCIUpOBaHUs
TUIOKCUHM, C HCIOJB30BAHHEM HPONHAMYM Hoauma (Sigma) uis IojcyeTa MEpPTBBIX KIETOK M OwHc-
Gensnanmuza (Sigma) juist onpeseneHuns O0MEero KOIMYECTBA KIIETOK.

Hccnenopanue nokasaino, uro N-apaxugoHonnnodaMuH npeaoTBparaeT rudeib KIeTOK U HapyLIeHHe UX
(YHKIMOHANLHOH ~aKTHBHOCTM IIPH  OCTPOM TMIIOKCHYECKOM IIOBPEKJCHHHM, TO ecTh obnajmaer
BBIPQKEHHBIMH AHTHTHIIOKCHYECKIMH M HEHpONpPOTEKTHBHBIMU cBoicTBamu. IlokasaHo mommepxkaHue
CMOHTAHHOI OMOYMEKTPHUECKON AKTHBHOCTH HEHPOHHOI CETH, a TaKkXkKe COXPAHEHHE CTPYKTYPhI MaueK
nmMiyascoB (puc. 1) npu ammummkanun N-ADA 10 MkM Bo BpeMsi MOJEIHMPOBAHMS TMIIOKCHU U B HEPBBIC
CYTKH HOCTTHIIOKCHUYECKOTO MEepHoJa.
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N-ADA oka3bIBae€T aHTHI'MIOKCHYECKOE ICHCTBUE HA MHAYLIMPOBAHHBIC THITOKCHEH N3MEHEHMS CIOHTAHHOH
KaJIbL[MEBON aKTHBHOCTU HEHPOHHBIX CeTeil IUCCOLMUPOBAHHBIX KyJIbTYp THINIOKAMIIA, YTO MPOSBISCTCS B
COXpAaHEHHH YHCIa KIETOK, HPOSBISIOLMX CIIOHTAHHYIO KaJbLMEBYIO aKTHUBHOCTH (puc. 2), a Takxe
YaCTUYHOH HOPMAIU3AIMH YaCTOTHI H JUTHTEIPHOCTH KaIbIIUEBBIX OCIIHIIIALINH.
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TToxasano, uro ammmkanus N-ADA (10 MkM) Bo BpeMs MOJEIHPOBAaHHS OCTPOH HOpMOOApHUECKOit
THIOKCUM M B TEYCHHE IIEPBBIX CYTOK IIOCIE HEe IPEeNOTBpaIlacT IMOeib KIETOK JMCCOLHHPOBAHHBIX
KyJbTYp THIIIOKaMIa B MOCTTHIIOKCHYECKOM neproje (puc.3).
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|— MoCne rHnoKCcHA _I

BbuI0 MOKa3aHO, YTO KIIOYEBYIO POIb B PEANH3alMM AHTHTHIOKCHYECKOr0 M HEHPOIPOTEKTOPHOTO
sdppexkroB N-ADA wurpaer aktuBaims KaHHaOMHOMIHBIX perentopoB 1 Tuma (CBl) u BaHHIOMIHBIX
penenropoB TRPV1, ux dapmakonornueckass 06JI0Kaja JOCTOBEPHO CHIDKAIA BBDKHBAGMOCTH KJIETOK B
MOCTTUIIOKCHYECKOM  Teprojie. [IpUMEHEHHe aHTArOHUCTOB KaHHAOMHOWHBIX PELENTOpoB 2 THIA B
MEHbIIICH CTeNeHH HUBEIMPOBAJIO HeHporpoToKTopHbIi addexkt N-ADA.

B mocienHue ToABI NOSIBHJINCH CBEJCHHS, 4YTO AKTHBALMs KAaHHAOMHOMIHBIX DELENTOPOB, KpoMe
PpeTporpagHoro HHrHOHpPOBaHus BEIOpOCa BO30YKIAIOMINX HEIPOMEIHATOPOB, BbI3BIBACT yCUIICHHE CHHTE3a
HEHpPOTPOGHHOB, KOTOpBIE Takke OONagaloT HEHPONPOTEKTOPHBIMU  CBOMCTBaMH. IIpoBeIcHHBIC
uccineaoBanus mokasanu, 4ro jgobOaeienne N-ADA BebiBaer ycunenue skcrpeccun MPHK BDNF
KJICTKaMH KyJIBTYP THIIOKAaMIIa, KOTOPOE He HAOII0aeTCsl B KOHTPOJIBHBIX IPYIIIaX KYJIBTYp.

TakuMm 06pa3oM, Hallle UCCIICA0BaHIE JEMOHCTPHPYET aHTUTHIIOKCHYECKUI M HEHPOMPOTEKTOPHBIN 3 dekT
N-ADA mpu octpoit HOpMOGApUUYECKOW T'MIIOKCHH, a TAKKe CYIISCTBeHHbIH BKiax akruaumn CBl u
TRPV1 penentopoB B pean3aluio JaHHBIX 3Q(eKToB.

Pabora nomnepkana rpantamu POOU Nel3-04-01871, Nel3-04-12067, Nel4-04-31601, rpantom MOH
(cormamenue ot 27 asrycra 2013r. Ne 02.B.49.21.0003 mexay MOH P® u HHI'Y), wactuuno 6a3upyercs
Ha pabote, ¢unancupyemoii CKOJKOBCKMM MHCTHTYTOM HaykH M TexHomoruii (Ckonrex) B paMKax
SkolTech/MITInitiative Ne 203 — MRA
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BJIMAHUE UCKYCCTBEHHBIX MUKPOBE3UKYJ U HHAKTUBUPOBAHHBIX
KJETOK HEMPOBJIACTOMbI YEJIOBEKA SH-SY5Y HA AHTUOTEHE3

M.O. lTom3ukosa, M.H. KatuHa, A. ikosnesa, K. lkosnesa, A.A. PussaHos
@rAOyBI10 KazaHckuii (lMpusomicckuli) pedepanvHebiii yHusepcumem, KasaHe, Poccusa

[py WIIEMHYECKOM TIOBPEXKICHAM TKAHW W3BECTHO YCIEIIHOE NMPUMEHEHHE KICTOYHOW Teparmum.
OCHOBHOM  TIOJIOKUTENBHBI  (G(EKT HAa MOPOLECC AHTHOTEHE3a CBS3BIBAIOT CO  CIMOCOOHOCTBIO
TpaHCl'lJ'laHTPlpOBaHHle KJIETOK K BO3]1617ICTBI/I}O Ha KJICTKHU MHKpOOpr)KCHl/Iﬂ ﬂOCpe}lCTBOM MeX(KHeTOqHOﬁ
KOMMYHUKAIUK. V3BECTHO, YTO aKTUBHO MNPOJU()EPUPYIONINE OIyXOJEBbIE KIETKH CTHMYIHPYIOT
AKTUBALIMIO, MPONU(EPANNI0 U MHUTPALMIO JHAOTEIHAIBHBIX KICTOK. HecMoTpsi Ha pHCK, CBSI3aHHBIN ¢
l'IpHMeHeH]/leM Ol'[yXOJ'IeBl:IX KJICTOK, HW3BECTHBI KIMHUYCCKH al'lp06]/lpOEaHHbIe BakKIIMHbBI Ha OCHOBE
MHTOTHYECKH HHAKTHBUPOBAHHBIX OIyXOJICBBIX KJICTOK. [[OMHMO MHTOTHYECKOI HHAKTHBALIMH, CIIE OJHUM
CII0CO60M MUHUMH3HPOBATh OHKOJIOTUYECKHUE PUCKH SABISCTCS TOTydYeHHE CyOKICTOYHBIX MPENaparoB, HE
COZIepIKAIMX LIEIbIX )KU3HECIIOCOOHBIX KICTOK. B 3T0#i CBsI3M Lesbio Hatel paboThl SIBUIIOCH HCCIICIOBAHUE
BIIMSIHHSL HCKYCCTBEHHBIX MHKPOBE3HKY) (MMB) M MHAKTHBHPOBAHHBIX KJIETOK HEHPOOIACTOMBI YeOBEKa
SH-SY5Y Ha anruorenes in vitro u in vivo.

Knerkn SH-SY5Y, murotnueckn nHakTHBHpoBaHHbe KiIeTKH SH-SY5Y n uMB, BblieneHHbIE OT KIETOK
SH-SY5Y, crumymnupytor (opMupoBaHie Kamuuisipo-nonobusix crpykryp HUVEC invitro, a  Takxe
[popacTaHhe COCY/IOB B MAaTPHKC, BBEICHHBIN IIOJKOXHO KpbicaMm Rattus norvegicus in vivo. Ilpu stom
NpoaHTHoreHHoe aelictBre UMB in vitrookasanocs cpaBHUMO ¢ 3()(HEKTOM, MHIYLHPOBAHHOM KJIETKAMH
SH-SY5Y (43,5+3,53 pa3BeTBieHHs Kanuusipo-no106Hoi cetr nmpotus 41,33+ 8,51).

W3 moTy4eHHBIX JaHHBIX MOXHO CJIeIaTh BBIBOJ, YTO MUTOTHYECKH HHAKTHBHPOBaHHEIC KieTkH SH-SY5Y u
uMB, Beinenennsie oT KiIeTok SH-SYSY, coxpaHfIOT CIOCOOHOCTP M MOTYT CIY)XHTh O€30IaCHBIM
HMHCTPYMEHTOM CTUMYJISILIMK QHTHOT€HE3a.
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JKCITPECCHUA PCNA B MOKE/IY JOYHOM KEJIE3E nPH
JKCINNEPUMEHTAJIbHOM JUABETE

M.C. Kanurun , A.A.Tutosa , A.C.MntowkuHa , M.A.Tutosa , A.A.f'ymeposa , A.l.Kuacos
Ka3zanckuii (Mpueomicckuii) dedepansbHobiii YHusepcumem, KasaHs, Poccus

BaHEHIIMM COOBITHEM perapaTHBHONW pEreHepalin SBISETCS YCHICHHE MpoiupepaTHBHON
aktuBHOCTH (ITA) xierok B moBpekaeHHOM oprane. Oxnako ITA kierok momkemynounoi xkenesst (IDK)
HIpH SKCTIEPUMEHTAIILHOM JHabeTe u3yueHa oueHb Mato. 1{eibio Halllero uecie0BaHms cTano u3ydenue ITA
B Tkauu DK npu skcriepuMeHTaibHOM ajuiokcaHoBom nuabere (DAJ]). MccnenoBanue mpoBeneHo Ha 33
Genbix GeCOPOAHBIX KpPbICax camiax. 1-i rpyre BHYTpHOPIOIIMHHO BBOAWIN ajutokcan (Sigma-Aldrich) B
1 M1 0,02 M anerarnoro 6ydepa pH = 4,0 B 1o3e 180 mr/kr, 2-it rpynne - aneratHsiit 6ydep. 3-# rpynmne
HHYero He BBoAwIH (HOopMma). Uepes 1, 2, 3, 5, 7 CyTOK y )KMBOTHBIX 3a0Upaiu KPOBb JIsi OHOXMMUYECKOTO
HCCIIeJOBaHMs, BBIBOJWIM U3 dKcrepuMenta u 3abupamn IDK. Ilapaduxossie cpesst IDK okpammBamm
QHTHUTENAMU TIPOTHB siiepHOro antureHa npoumdepupyromux kierok (ProliferatingCellNuclearAntigen
(PCNA), DAKO), uncymuna (Novocastra, UK).Msr o6Hapyskuimu sxcnpeccrio PCNA B Hopme 1 ipu DAL B
kietkax ocTpoBkoB  anuHycoB IDK. KommdectBo PCNA+ KIIETOK CyIIECTBEHHO BO3pAcTalo yxe depes
cytku DAJl, Ha 3ToM cpoke ITA Obuta MakCHMalbHOM M Jaiee OHA OCTaBalach MOBBIIICHHONW Ha BCEX
HCCIIE/IOBAHHBIX CPOKaXx. B Xoje JBOIHOro oOkpamMBaHHs B OCTPOBKAaX uepe3 2-€ CYTOK OOHApyKEeHbI
PCNA+ KieTkn, CHHTE3MpYIOIIMe HHCYIMH. Takum oOpazom, B ocrtpoBkax I[DK wuMmeroTcs KiIeTKu-
HPE/IIIECTBCHHHIIBI CIIOCOOHBIE K JeeHn0 1 And(epeHIHpoBKe B HHCYTHH-TIPOLYIHPYIOIIHE KICTKH.

Pabora BBINOJHEHAa 3a CYET CPEACTB CyOCHIMH, BBIAGJICHHON B paMKax TOCYAapCTBEHHON
noxnepxkn Kazanckoro (IIpuBomxckoro) denepaqbHOTO yHHMBEpCHTETa B IENAX MOBBIIICHHA €ro
KOHKYPEHTOCIIOCOOHOCTH Cpe/IH BEYIMX MHPOBBIX HAyYHO-00Pa30BaTEIbHBIX [IEHTPOB.
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E. COLI STRAINS FOR RECOMBINANT UBI18-35 AND pHLIP PEPTIDES
PRODUCTION

D. Burlakova 1, A. Pershina 1’2, A. Sazonov 2
!National Research Tomsk Polytechnic University,
2Siberian State Medical University.

Currently, peptides are widely used in diagnostic. These molecules have smaller sizes in comparison
with the proteins but can provide the high-specific binding with target cells. Peptides are nearly invisible to
the immune system and are expected to cause minimal or no side effects (Shadidi M., 2003). Compared with
isolation from natural sources and chemical synthesis, recombinant approach offers the most cost-effective
technology for large-scale peptide production. The aim of this work was to obtain two E.coli strains,
transformed by recombinant vectors encoding UBI18-35 and pHLIP peptides.

The radionuclide labeled peptide UBI18-35 application field is becoming a differential diagnostic of sterile
and microbial-associated inflammations. The pHLIP (pH Low Insertion Peptide) is successfully used for
targeting to a number of pathological states associated with extracellular acidosis, such as cancer, ischemic
stroke, infection, arthritis (D.Engelman, 2009).

The pET-31b+ vector (Novagen) and E.coli XL-blue strain were chosen for the cloning of peptides. Two
pairs of oligonucleotides, encoding target peptides with overlapping region of 20 b.p. were synthesized
("Biosynthesis", Novosibirsk) and amplified using PCR method. The cloning procedure was provided
according to standard protocols (Maniatis, 1988), restriction, dephosphorilation were realized according to
manufacturer’s instruction (SibEnzyme), plasmids isolation and purification were performed using Plasmid
Miniprep and Clenup standard kits (Evrogen). To confirm the successful integration of peptide encoding
fragment into the vector, the sequencing analysis using T7 promoter and T7 terminator primers was provide
in The Research Institute of Medical Genetics SB RAMS (Tomsk).

In case of UBI18-35 peptide the successful cloning was only achieved with the use of doubled sequence
insertion. The received recombinant plasmid, which encoding pHLIP peptide, included single copy of
encoding sequence. E.coli Rossetta DE3 pLysS strain was transformed by received recombinant plasmids for
the expression of two target recombinant peptides as ketosteroid isomerase (KSI) fusion proteins.

Cekyus 5: KnemoyHble mexHos02UU U pe2eHepamusHas MeouyuHa
159



THE 4™INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%,2014

POST GENOME

S05-32

INNOJIYYEHHUE U XAPAKTEPUCTHUKA HUCKYCCTBEHHBIX MUKPOBE3UKY.JI
U3 TEHETUYECKH MOJAUPULIMPOBAHHOMU KYJIbTYPblI KJIETOK
YE/JTOBEKA

M.O. lomsukosa, C.K. Pacynosa, A.A. PussaHos
®rAOYBMNO KasaHckuii (MpuBonxkckuii) deaepanbHblii yHnsepcutet, KasaHb, Poccus

Hcnonb30BaHHE €CTECTBCHHBIX 00pa30BaHUI KIETOK 4eloBeka —MHUKpoBe3ukyl (MB) -B xauectse

CpelcTBa JOCTaBKH TEPANEBTUYECKUX MPENapaToB SBIAETCA HOBBIM II€PCHEKTHBHBIM HAIPaBICHHEM
6140Me)lldLll/IHbl, IIOCKOJIBKY MB nuiienst HUMMYHOI'€HHOCTH U IIPHA 3TOM, Gnaroz[apﬂ HaJIMYUIO pEeUenTOpOB HA
CBOCH OBEPXHOCTH, OOJIANAIOT ONPEACICHHOI apEeCHOCTbI0 JOCTaBKH. OJHAKO KOIMYECTBO BBIICISCMBIX
KJIE€TKOH €CTECTBEHHBIX MHKDPOBE3UKYJI OTPaHHMYEeHO U He JAOCTAaTOYHO JUI HX TEPaneBTHYECKOTO
NpUMeHeHHs. B 9Toit cBs3M 1enblo Hamied paboThl IBUJIOCH MOJyYE€HHE M XapaKTEePHCTHKA HCKYCCTBEHHBIX
MHKpPOBe3uKyl (MMB) kieTok uenoBeka M3 reHeTUYecKH MOAU(pHIMPOBaHHOI KyabTypsl kietok HEK 293
FT. B kadecTBe Mapkepa, MO3BOJIIOIIETO NPOCIECANTh MyTh MUKPOBE3HKYNI OT 0Opa30BAHMSA KIETKOH-
MPOAYIIEHTOM JI0 CITHSHUS C KICTKOM-PELMITMEHTOM HCIIOIb30BaIK 3eIeHbIH (uryopecieHTHsIil 6enok GFP,
I'eH KOTOpOro BCTpoeH B miasmuay PEGFP-N2.
Meronamu (uryopecueHTHOH Mukpockormu ¥ III[P ¢ ¥cHoib30BaHHEM MpaiiMepoB, CIEHHUPHIHBIX K
nocienoBatensHocTsiM reHoB  18S pPHK, EGFP uCOl, mamu oOHapyxeno, uro B oOpasue uMB
OTCYTCTBYIOT JKM3HECIIOCOOHBIE KJIETKH, CIOcOOHble K mnponndepamuy, a uMB Bkmoudaior B cebs
LUTOILIA3MATHICCKOE COACPIKMMOE KIICTKH, B TOM YHCIIE OpraHe/UIbl (MUTOXOHIpHH) U miasmuanyro JHK.
Kpome Toro mokasaHo, 4To MpH HAHECCHWHM MCKYCCTBEHHBIX MUKpoBe3uKyn Ha kiaetkn (MCF7 u HEK 293
FT) mpoucxoauT MX CIMSHHE M NEPEHOC COACPIKUMOTO B KIETKy-penunuenta. Takum oGpasom, uMB,
oTBedYas cpa3y [BYM BaKHCHIIMM KPUTEPHSM — O€30IaCHOCTh M (P EKTHBHOCTb, MOTYT BBEICTYIATh B
KauecTBE HOBOH BEKTOPHOI CHCTEMBI JULS TEHHOU Teparnuu.
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S05-33
BbIJEJIEHUE U ®EHOTUIIUPOBAHHUE CTBOJIOBBIX K/IETOK U3
’KAPOBOI TKAHH YE/JIOBEKA

TaserauHoBa n.r.l, ConosbeBa B.B.l, Macrytos P.tb.z, PusBaHos A.A."

!Kasanckuii (Mpueomicckuii) hedepanvhoiii yHueepcumem, Kasanb, Poccus, 2Pecry6aukanckas
KnuHuveckas 6onbHuya, Kasaue, Poccusa

JKupoBasi TKaHb SBJISCTCS HCTOYHUKOM CTBOJIOBBIX KJICTOK, KOTOpbIC Ha CETOJIHSIIHUN [EHb
aKTHBHO HCCIEAYIOTCS Ui NPUMEHECHHS B PErCHEPATHBHON MEJMIMHE M APYrUX OHOMEIHILIMHCKHX
npunoxeHnsx. CTBosoBble KIeTKH U3 kupoBoi Tkanu uyenoBeka (CKIXKT) cexperupytor Tpoduueckue u
HPOTEKTOPHBIC (AKTOPBI, a TAKXKE 00JIATAI0T MYyJIbTUIIOTEHTHBIM HoTeHImatoM auddepenunposku. CKOKT
o0nagaroT ()CHOTHIIOM ME3CHXMMHBIX CTBOJIOBBIX KJIETOK M CHOCOOHBI auddepeHImpoBaThes B
aJUIOreHHOM, XOHAPOTCHHOM H OCTEOT€HHOM HAMPABICHHSX.

B Hamreif pabote 00pa3sibl MOAKOXKHOW JKMPOBOH KIETYaTKH OBLIM IMOJNYYCHBI B XOJE IUIAHOBOM
kocMmeronorndeckoil orepauuyn (unocakuun). CKIKT GbumM BBIJENECHBI ¢ MOMOLIBIO (hepMEHTATHBHOM
obpabotku 0,2% pactBopom KomareHassl kpaba (buonot). Beinenennsie knetkun umenu ¢pudpobracto-
no00Hy0 Mopdonoruio 1 o0naganu CrnocoOHOCTBIO K JUIMTENBHOW mposdepannn in vitro (Gosee 8
raccaxeii).

HmMmyHOdeHOTHIINPOBaHHE BBIZICTICHHBIX CKXT TIPOBOTHITH c TTOMOIIIBIO
AMMYHO(ITyOPECUEHTHOTO OKPAIIMBAHKS CICHU(DUYHBIME AHTUTENaMH K Mapképam anddepeHImpoBKr
(CD14, CD29, CD45, CD73, CD90, CD105, CD133 u CD166) u panbHeiiiuero aHanisa Ha IPOTOYHOM
uromerpe GuavaeasyCyte 8HT (Millipore). Bouto nokasano, uro Gonsumuctso CKXKT skcnpeccupyior
MOBEPXHOCTHBIC AHTHICHBI, XapaKTePHbIC I ME3CHXMMHBIX CTBOJIOBBIX KJIETOK wenoBeka: CD29, CD73,
CD90, CD105 u CD166. B To xe Bpems CKXKT ne sxcnpeccuposany Mapképsl auddepentmposku CD14,
CD45 u CD133, xapakTepHsle Uil TeMOIOITUYECKUX KICTOK.
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NNPAMAA W KJIETOYHO-OIIOCPEAOBAHHAA TEHHAA TEPAIIUA
YBEJIMYUBAET KOJIMYECTBO HNIBAHHOBCKHUX K/IETOK-MHUT'PAHTOB B
OBJIACTH TPABMATHYECKOIO IIOBPEXJAEHHWA CIIMHHOTO MO3raA
KPbIC

MyxameawnHa ﬂ.O.l, MosbiweBa T.B.z, Yenbiwes IO.A.Z, PussaHoB A.A."

'®rAoyBrno «Kasawckuii (Mpusomckuii) edepanshbiii  yHusepcumem» ,’r60Y  BIO
«Ka3zaHckuii 20cydapcmeeHHbili meOuyuHcKuli yHusepcumem»

IIBanHoBckme xietkn (LK) crocoOHBI NpoHHMKAaTh B 00JACTh TPaBMBI CIHHHHOTO MO3Ia,
y4JacTBOBaTh B pemuenuHm3anuu akcoHoB IIHC m BoccTaHaBIMBaTh B HUX HPOBOAMMOCTH. IlomoGHoe
nosenenne 1K mnpencrapiasercss MCKIIOUMTENBHO MO3UTHBHBIM MUl 3aMEIUCHUs] MHUEIMHOOpasyromei
(YHKIMH TOBPEKICHHBIX WIH IOIMOMIMX OJUIOJCHAPOLUTOB. Hamm wncciienoBaHusi MOKas3bIBAIOT, YTO
npsiMasi (TUIa3MHAHbIC M aJICHOBUPYCHBIC BEKTOpA) M KICTOYHO-0IIOCPEI0BAaHHAS (MOHOHYKIICAPHbIE KICTKH
KpoBu myrnoBuHbl uenoBeka - MKKII) jpoctaBka reHOB HeHpOTpPO(HUYECKMX M aHTHOT€HHBIX (HaKTOPOB
CrocoOCTBYeT yBEIMYEHHIO KOJIMYECTBA KaK MHeIMHOOpasyrommx, Tak Hespenbix 1K B obGmactu
TPaBMAaTHYECKOTO MOBPEKJICHHSA CIHHHOIO Mo3ra Kpblc. bompmmii sdgekT mo TaHHOMY KpUTEpUIO
HabIfo/1aeTcss B TPYIIax € JOCTAaBKOI I'€HOB COCYAMCTOrO 3HAoTenuanbHoro dakropa pocra (VEGF) n
taxropa pocra ¢pudpodaacros (FGF2) npu momomm MKKII yenoBeka. Y cTaHOBICHHBINH POCT YHCICHHOCTH
nomymsinun 1IK Moxker ObITh pe3yIbTaToM HMOIICPKAHUS X BBDKUBAHUS, MOBBIICHHS UX CIIOCOOHOCTH K
MHTpallid B OOJACTh IIOBPEKICHMS, MO0 yBEIMUCHHs HpoiupepaTHBHOW akTUBHOCTH. Ciemyrommm
9TAIOM HCCJICIOBAHUI CTAHET MPOBEPKA BCEX TPEX yKA3aHHBIX THIIOTE3.

Pabota BbINoIHEHA Py TojiepxkKe rpanta PODU Ne 14-04-31246_mon_a.
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CO3JAHHUE MW OLEHKA &®YHKIOUOHAJIbBHOCTH 3KCIIPECCUOHHOI'O
IJIABMHUJAHOTO BEKTOPA, KOAWUPYIOIIEro KAHK TEHA JUC®EP/IMHA
YE/IOBEKA

CrapoctuHa WU.I'., Conosbesa B.B., PussaHos A.A.
Kaszanckuli (Mpueomicckuli) pedepanbHbiii ynusepcumem, Kazaxe, Poccus

JuchepiauHonatuy — reTeporeHHas IPyNIa ayTOCOMHO-PELIECCHBHBIX 3a00JIEBAHMI  MBILILL
4eJI0BeKa, KOTOPBIC SIBISAIOTCS PE3y/lbTaToOM Ae(eKTOB MM HEAOCTATKOB Oenka aucdepianna. Myraunn B
reHe juchepinna Dysf BbI3BIBAIOT KOHEYHOCTHO-TIOSCHYIO MBILICYHYIO Auctpoduio Tuna 2B. B naureit
pabore Obuio mpoBeseHo KionupoBanue reHa DysfB Bekrop PpCMV-SPORT6 ¢ nomompio  cait-
cnetmduyHO  pekomMOMHauuu 1o TexHomormu Gateway. IIpaBMIbHOCTH COOPKHM —T€HETHUYECKOI
KOHCTPYKIIMH M OTCYTCTBHE MyTAlHUil B IOCIEAOBATEIbHOCTH IeHa auchepinHa ObLIN MOATBEPXKACHBI C
[OMOLIBIO CEeKBEHHPOBAHMS. J[Isi OLEHKH (yHKIHMOHAIBHOCTH MOIYy4CHHOI IKCIPECCHOHHON ILIa3MUIbI
MPOBOMIIM TeHeTHYeCKyro Moaupukammoo kiaetok HEK293. Jlna onenkn skcnpeccun Genka DYSF B
TparchenupoBanubix Kietkax HEK293 mpoBoanmn MMMYyHO(ITyOpECHICHTHBIN W BECTEPH-OJIOTT aHAIHM3HI.
NmmynoduryopecuenTHsiii  ananu3 kierok HEK293T, Tpancheunposanneix mrasmugoit pCMV-Dysf,
BBISIBIJI TOJIOXKHTEIBHYIO PEAKIMIO C MOJNKIOHAIBHBIME aHTUTENAMH Kpoiuka K jguceprnumy. Becrepu
60T aHamM3 KJIETOK TMOKasal HaJMuMe BHIPOKEHHOH TIONOCKH, COOTBETCTBYIOIIEH —OKumaeMoi
MOJIeKyJIspHO# Macce Genka nucdepiuna (231 x/la).

Takum oOpa3zom, Hamu OblUIa TIOKa3aHa (YHKIMOHAIBHOCTh IIOTYyYEHHOH KOHCTpyKuuH. IlomydeHHas
IUIa3MH/IHAsT KOHCTPYKIMsST OyAeT MCIONb30BaHA B JAIbHEHIIMX HCCICAOBAHUAX 10 Pa3paboTKe METOIOB
TeHHOI Tepanuu JUcdepIrHONaTHH YeI0BeKa.

Cekyua 5: KnemoyHble mexHon102UU U pe2eHepamugHas MedquHa
163



THE 4™INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%,2014

POST GENOME

S05-36

TRKB-OIIOCPEJOBAHHOE AHTHUTHUIIOKCUYECKOE 51
HEMPOINPOTETUBHOE JAEWCTBUE HEWPOTPO®HUYECKOr0 ®GAKTOPA
I'0JIOBHOTI'O MO3T'A (BDNF)

1 1
CaxapHoBa TaTbsiHa AneKkcaHapoBHa , MyxuHa UpuHa BacunbeBHa , MuTtpowuHa EneHa
1 2 2
BnagumuposHa, BeayHosa Mapua BanepbesHa“, ActpaxaHoBa TaTbAaHa AneKcaHapoBHa

r60y BIMO Husezopodcmkaa eocydacmeeHHas meduyuHckaa akademus MuHzdpae PO,
HuxcHuii Hoezopod, Poccus, ZHumezopoat:l(uii 2ocydapcmeeHHbili  yHueepcumem um. H.U.
Jlobayeesckozo, HuxcHuli Hoezopod, Poccus

Tunokcust - OIWH M3 OCHOBHBIX (baKTOpOB MOpaX€HUs TOJIOBHOI'O MO3ra IIpA HIIEMHUH.
BHyTpukieTounble peakiy, 3allyCKaeMble KHCIOPOJHBIM TOJOJAHHMEM CBSA3aHBI C pa300LICHHEM
OKHUCIUTETBHOTO  (ocOPUIHPOBAHHS, HApPYLNICHHEM SHEPIeTHKH KICTKH, aKTUBalUed CcBOOORHO-
paanKaNbHBIX MPOLIECCOB U CTUMYJIALMEH anonTo3a B KieTkax. Oco00 ryOUTeIbHO KHCIOPOIHOE FOI0JaHue
CKa3bIBACTCA MMCHHO HA HEPBHOW CHCTEMe, T¢ MOTeps Nake HECKONbKHX 3JIEMEHTOB HEHPOHHOH ceTn
MOJKET BBI3BaTh HEOOPaTHMYIO AECTPYKIHIO BCel (YHKIMOHANBHOH eIMHMIBI. BO3MOXKHOCTH 3alnThI
KJICTOK TOJIOBHOI'O MoO3ra oOT l'lOCJ'le)lCTBM;I KHCJIIOPOJHOI'0 TroJiofaHus OaHa W3 BOKHEHIIINX l'lpO6J'leM
coBpeMeHHOii HelipoOuonoruu. Hefiporpopuueckuii pakrop ronosroro mosra (BDNF) crocoben akTuBHO
U3MEHATh METa0OoNu3M KIETOK HEPBHOW CHCTEMBI B IIO3[HEM IIOCTHATAIbHOM II€PHOAE M MOXET
paccMaTpuBaThCS Kak (paKTOp 3alUUTBHI B YCIOBHUSX KHCIOPOAHOIO IOJOJAHMS. B CBS3M € 9TUM, LENBIO
HCCIIEIOBAaHUHN CTANIO N3yYECHHE HEHPOIPOTEKTHBHAIX M aHTHIUIIOKCHYECKHUX d(HEKTOB HEHPOTPOPHIECKOro
(hakTOpa rOJIOBHOTO MO3Ta, a TAKXKE BO3MOXKHBIX MOJIEKYJLIPHBIX MEXaHIU3MOB 3amUTHOTO nevicteust BDNF.

HccnenoBanus HPOBOAMINCH HA MEPBHYHBIX JMCCOIMHPOBAHHBIX KyJIbTypaX THIINOKAMIIA,

HOJIyYeHHBIX OT 18-7HeBHBIX 5MOpHOHOB Mbimreil yuuun CBA. MogenupoBanue HOpMOOapUuecKoi
THIOKCHHU OCYIIECTBIISUIOCH Ha 14 1eHb pa3BUTHS ITyTEM 3aMEHbI KyJIbTyPalbHOH CPE/Ibl Ha CPEeIy ¢ HU3KUM
cozmepxanueM  kuciopoga.  MccinemoBanme — QyHKIIMOHANBHOH  aKTUBHOCTH — HEWPOHHBIX — ceTel
JAUCCOLUMHPOBAHHBIX KYJIBTYpP THIIIIOKaMIa OCYLIECTBIAJIOCH C HCIIOJIb30BaHUEM MyﬂbTMQHeKTpOﬂHOFl
cucremsl MEAG60 (MultichannelSystems) u  xanblmii-uyBcTBHTENIBHOrO  Kpacurenst  OregonGreen
(Invitrogen) B Teyenne 7 aHei mocie BO3ACHCTBHs rumokcuu. [t oneHKH akTuBanmu skcrpeccnn MPHK
NF-kB1 wucmons3oBamuce PHK-30mmer  (SmartFlare, MerckMillipore). HWcnons3oBanme PHK-30H10B
103BOJISICT NPYKU3HEHHO MCCIIEA0BaTh aKTUBALIMIO reHa U nosiBienue B nuromiazme MPHK. Kaxnpiii PHK-
30HJ COCTOUT M3 30JI0TOH HAHOYACTHIIHI, KOHBIOTHPOBAHHON ¢ MHOTOUYHCIICHHBIMH KOMHUSMHM JIBYHHTEBOTO
OJIMTOHYKJICOTH/IA, B KOTOPOM OJHA HUTH ('"'permoprepHas HUTBH") BKIroYaeT (iroopodop, OI0KMPOBAHHBII
301010l HaHowactuueil. Ilpu xontakte PHK-30mma co cBoeit PHK-mumensto, oana wu3 HuTel
OJIMTOHYKJICOTHJIA CBS3BIBAETCA CO CBOEGH KOMIUIEMEHTApHOW "3aXBaTbIBAaIOLIEH" HHUTBIO M 3aMeEHseT
penopTepHyI0 HHTh. PemoprepHas HHTH JucconmupyeT, (Giayopodop, KOTOpHIA Termepb pa3OIOKHPOBaH,
(uroopecuupyeT U MOXKeT ObITh JIeTEeKTHPoBaH. JKH3HECHOCOOHOCTh KIIETOK B KYJIBTYpEe HCCIIEIOBAIACh B
TeyeHue 7 JHEH 110CiIe MOACIUPOBAHMS TMIIOKCHHM, C MCIOIb30BAaHMEM IPONUAMyM Hoxuza (Sigma) st
OJICYeTa MEPTBBIX KIIETOK M Onc-Oensuaumua (Sigma) [utst onpe/ieneHnst o0Iero KoJanyecTBa KIeToK.
B mammx nccnenoBanmsax mokaszano, uyto BDNF oGmamaer sSpko BBIpa)KEHHBIMH aHTUTHIOKCHYECKUMH H
HepONpPOTEeKTHBHBIMU CBOMcTBaMH. TT0Ka3aHO COXpAaHEHHME CIIOHTAHHON OMODJIEKTPUYECKOH aKTHBHOCTH,
perucTpupyeMoil Ha MyJIbTHIIEKTPOIHBIX MAaTPUIIAX BO BPEMs MOJCIUPOBAHUS THIOKCHU U B OTHAICHHOM
MOCTTUIOKCHYECKOM rieproze (puc. ).
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3aIMCH € OJTHOTO 27eKTpona: B1 — konTpons, B2 — nmocne runokcuu.

TIpu nccnenoBanuy (yHKIMOHAIBHOH KAJIbLMEBOH aKTHBHOCTH TAKXKe MOKA3aHO COXPAHEHHE KOJIMYECTBA
KJICTOK, TIPOSIBJISIIONINX CIIOHTAaHHYIO GMOAJIEKTPUYECKYIO aKTHBHOCTB uepes 7 JiHeil 1ociie MoJIeIupoBaHus

HOPMOOapHUeCKOi THIOKCUH (pHC.2).
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Puc. 2 Ilokazareny GyHKIMOHAIBHOM KaJbLIMEBOW aKTHBHOCTH MEPBUYHOM THCCOLMUPOBAHHON KYJIBTYPbI
THMIOKaMna: A — HpPUMEp KalbLMEBOTO MMHUKHMHTA (3encHsiii — OregonGreen, »kenThlii — MpOMHANYM
noxun), b — KOJINYECTBO KIIETOK, MPOSIBISIOIINX CIIOHTAHHYIO KaJbLHUEBYIO aKTUBHOCTh; B — ainTenbHOCTD
KaJbLMEBbIX OCHMILIALMIA; I' — yacToTa KalblUEBbIX OCHMILIALMIL.

D¢dekr, onocpenoBannbiii BDNF, B HepBHOW cHcTeMe CBs3bIBa€TCS C IBYMS THIIAMH MEMOpaHHBIX
peuenropos: HuszkoaduuubM pereniropom k NGF (low-affinitynerve growth factor receptor, LNGFR), i
p75, u BbICOKOAUHHBIM THPO3HHKMHA3HBIM peuenropoM B — TrkB. Cuiia cBSI3bIBaHHS C STHMH JBYMS
TUIIAMHA PELENTOPOB pasjiMvHa. B Hammx HUCCJIICA0OBAaHUAX MBI II0Ka3aJid, 4YTO BCC AHTUTHIIOKCHYCKHEC
(BBDKMBAEMOCTh KJIETOK B AMCCOLIMHMPOBAHHOHN KynbType) (pHc. 3) M HEHpONpOTEKTUBHBIC (COXpaHEHHE
CNIOHTAHHOI OMOYIEKTPHYECKONH M KaJbLMEBOIl aKTMBHOCTH) CBSI3aHBI C PEAKLMSIMH, CTUMYJHPYEMbIMU
cesispiBannemM BDNF ¢ TrkB.
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Puc. 3 TIpouenT MepTBbIX (NMPONUANYM HOIU MOJIOKUTENIBHBIX KJIETOK) B IIEPBUYHON JHCCOLMHPOBAHHON
KyJIBTYPE THIIOKaMIIa.

Brokana TrkB monHOCTBIO GIOKHpYeT Bce IONOKHTENbHBIE () QeKTsl npeBeHTHBHOrO BBeneHns BDNF.
Kpome TOro, mpu HMCrmonb30BaHMM CeNEKTHBHOTO Oiokatopa TrkB naGmiomaercs TenaeHums K Gosee
BBIPAKEHHON JIECTPYKI[MH CTPYKTYPHO-(YHKIIMOHAIBHOH OpraHM3aliM HEHPOHHBIX CceTei, dYeM IpH
HOPMOOApHYECKOM THIOKCHH. DTO CBSI3aHO C TEM, 4YTO HPUMEHEHHe aHToronucra TrkB Gioxupyer
cBs3bIBaHKe SH0reHHOro BDNF ¢ perieniropom. Ml peinonoxuii, 4To nosnoxuTensHbie ¢ dextst BDNF
npu runokcuu cBs3ansl ¢ aktuBauueil NF-kB1. Benku cemeiictBa NF-kB1 wurpator oco0yio poins B
peau3aliy TOPMOXKEHHS aronTosa B kierkax. Cuntaercs, yro akrusarms NF-KB Hapsay ¢ psioM apyrux
(akropos (c-jun, CIAP1) sBisieTcss OCHOBHBIMH TOpMO3sinMH anonto3 (axropamu (Bogdaletal., 2013).
TIpoBeneHHbIe HCCeA0BaHMs TTOKa3any, uto pobasinenne BDNF crumysmpyer cunre3 MPHK NF-kB1 (puc.
4) B KJIETKaxX NEPBUYHOH JUCCOLMMPOBAHHON KyJIbTYpbl runmnokammna. OfHAKO NPU M'MIOKCHH HE BBISBICHO
ysenndenue cunreza BDNF. IIpumenenne BDNF nim anrtaronucra TrkB He BbI3bIBaeT H3MEHEHHE CHHTE3a
MPHK NF-kB1.
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Puc. 4 KomuuectBo MPHK-monoxurensHbIx KiaeTok (%) B NMEPBUYHON JMCCOIMMPOBAHHON KYIBTYpe
runnokaMmna (cmpasa). IIpumep COBMENICHHs KalblIMEBOro HMMH/DKHHTa (3enensiii — OregonGreen) u
tduroopuctientabix MPHK 30u108 NF-KB1 (kpacHsiii - SmartFlare) (ciesa).

Pabora  momnepxana  rpantamu ~ PODOU  Nel3-04-01871,  Nel3-04-12067,  Nel4-04-31601,
rpantoM (cornamenue ot 27 asrycra 2013r. Ne 02.B.49.21.0003 mesxxy MOH P® u HHI'Y), wactuuno
6asupyercst Ha pabote, ¢puHaHCHpyeMOoil CKOJKOBCKUM HHCTHTYTOM Hayku n TexHonorui (Ckonrex) B
pamkax SkolTech/MIT Initiative Ne 203 - MRA
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POST GENOME

S$05-37

KCEHOTPAHCIUVIAHTALIUA ME3EHXMMHBIX CTBOJIOBBIX KJ/IETOK
NOAAEPKUBAET BbIXKHBAHHUE HEUPOHOB CITMHAJIBHOI'O TAHIJIUA L5
MOCJIE TPABMbBI CEAA/IMIITHOT'O HEPBA KPBIChI

Macrytosa lNanuHa AHngeBHal, Macrytos PycnaH ¢apu,qosmz, CanadpytanHoB UnbHyp
Vlnbp,ycosml, Xypasnesa Maprapura HMKOHaEBHal, PusBaHoB Anbbept AHatonbesuy’

1oraoyBrno Kasauckuii  (Mpueomicckuii) pedepanvhoiii  yHusepcumem, 2. KasaHs,
Poccus, ’ray3 «PecnybauKaHcKasa KnuHuveckas 6oabHuya M3 PT», 2. KazaHe, Poccus

C 1enblo CTHMYJISIIMK MOCTTPABMATUYECKOH pereHepanun B nepudepnyeckoil HepBHOI cucteme
HEPCIICKTUBHBIM MPEACTAaBISACTCS H3YYCHHE ME3CHXHMHBIX CTBOJNOBBIX KiIeTok (MCK) monydeHHBIX H3
SKUPOBOH TKaHHU.

B paGote mpon3BeneHa OLCHKA peaklHU HEHPOHOB CIMHAIBHOrO raHrius LS5 mocie ayroHnepBHOi
BCTaBKH CEIAJMIHOrO HepBa KpPbICH JIHHOW 10 MM M uHTpaonepannonHoM BBeaeHnr MCK moirydeHHbIX
U3 )KUPOBON TKAHU YeJIOBEKa.

ITokazaHo, 4To 4epe3 65 CyTOK MOcie omepanuu oOliee KOIMYeCTBO HEHPOHOB CIHUHAIBHOTO
raurius LS B rpynme ¢ BBenennem MCK Ha 53,44% (P<0,05) Bblliie 10 CPAaBHEHHIO C IPYIIOi KUBOTHBIX C
ayTOHEpBHOI1 BcTaBkoii Oe3 BBenenus MCK.

KonmnuectBo NF-m*-HeiipoHOB (HEHpOHBI GOJBIIOTO M YaCTH CPEHETO IMAMETPA) B TPYIIE C
BBesennem MCK na 23,97% (P<0,05) npeBblmaeT aHaJOrHYHBIH 1OKA3aTeldb B IPYINNE C ayTOHEPBHOM
BcTaBKoii 0e3 BBenenuss MCK.

Takum 00pa3oM, Mbl MOXEM 3aKIIOUHMTh, 4TO KceHoTpancmaHTtanuss MCK momydeHHBIX nx
JKHPOBOI TKAaHH YeNOBEKa MOJICP)KUBACT BbDKMBAHUE HEHPOHOB CITMHAIBLHOrO ranrius LS mocie TpaBMbl
CEJAIIHIIHOTO HePBa KPBICHL.
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S05-38
JKCNEPUMEHTA/IbHBIN TMIIOTHPEO3 U AYTOTPAHCILJIAHTALIUSA
TKAHHU IIUTOBUIHOM KEJIE3bI

MuxaitnmuyeHko B.1O., BacunsHckas O.B.

TY "MHCTUTYT HEOTNOXKHOI U BOCCTaHOBUTENIbHOWU Xupyprum um. B.K. N'ycaka HAMH YKpauHb!",
JoHeuk, YKpauHa

B skcnepuMeHTe Ha XMPYPrHUYECKOil MOJENH T'MIIOTHPEO3a, BBIMOMHEHHOH Ha 30 Kphicax camKax
JINHUH BMCTap, IIPOAEMOHCTPHUPOBAHBL naToq)mnonomqecxue MNPOLECCHI IPOUCXOAAILUE Y KHUBOTHBIX
UMMYHHOH cHucTeMe M (yHKIMOHMPOBAHHM cepana. Y KpbIC C MOJEIbIO T'MIIOTHPEO3a, 3HAYMTEIBHO
CHIDKAETCA UMCJIO CEpACYHBIX COKpAICHMH B IIOKOE, CTPECC-UMHTHpYIOIas Harpy3ka NpPHBOJAMT K
HIIEMUYCCKUM SIBJICHUAM B MHUOKap/Je, HAPYLICHHUIO pUTMa CEpALa U ropa3sio HU3KHUM OTBETOM Cep)le‘lHOl"‘l
MBILIIBI 10 CPABHEHHUIO C UHTAKTHBIMHU )XUBOTHBIMU. le/l YJAbTPa3ByKOBOM HCCJIEOBaHUU cepALa y KpbIC C
THIIOTUPEO30M HaOIOaeTCsl yBeIMYEHHE JIEBBIX OT/AENa CEpAlla W CHIKECHHE COKPATUTEIBHBIX
crocobHocTel MUOKapaa. ['MmoTHpeos y KUBOTHEIX NPUBOAHT K CHIDKEHMIO (DyHKIMOHATBHBIX PE3EPBOB
KHCJIOPO/I3aBHCUMO#l OMOLIMIHOCTH HEHTpO(HIOB, Ha (OHE NMOBBILEHUS METadONMYECKNX OKCHIATUBHBIX
npoueccos (K, MJIA), compoBOXIalOmMiicsl CHMKEHHEM YPOBHS IIyTaTHOHA. ITapajuielbHO € 3THM
Pa3BUBAIOTCS  TPOLECCHI  SHJIOTOKCHKO3a,  COMpOBOXJarommecs — mosbnueHneM  MCM.  Bee
BBILICTIEPEUHCIICHHBIC MPOIECChl MPOUCX0AAT Ha (one nmosbimenust koHuenTpaun TTE u cHmkenus T3,
T4. Tlatodusnonornyeckue M3MEHEHHss B opraHm3me npuBoaaT K 100% CMEPTHOCTH KMBOTHBIX IPH
OTCYTCTBHM JICYEHHs, II0 BCEHf BEPOATHOCTM B OCHOBHOM OT CEpJACYHOH HEJOCTATOYHOCTH.
AyTOTpacHIIAHTAIMA TKAHH IUTOBHIHOHN JKEIe3bl B TEPETHION OPIOIIHYIO CTEHKY TO3BOJIAET MOOUTHCA
SYTHUPEOMJHOTO COCTOSIHUA B TeueHuH 3-4 MecsiueB. HecMoTps Ha TO, YTO 4acTh ayTOTpPaHCILIaHTaTa
3aMeIaeTcs  COEJMHUTENbHOM TKAHBIO, OCTAaBIIASCA OSHAOKPMHHAS YacTh IO3BOJSET — aJIeKBaTHO
KOPpPErHpoBaTh TOPMOHANBLHBIH cTaTyc.
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S05-39

OBOCHOBAHHME TPAHCOHAOMHWOKAPAHUA/IBHOI'O BBEAEHUA
AYTOJIOTUYHBIX MEBEHXHUMAJIbHBIX CTBOJIOBBIX KJIETOK ITPH
PE®PAKTEPHOM CTEHOKAPJUU

3ctpuH C.U., Muxaiinnmyenko B.10., KpaBueHko T.B.

ry "MHcmumym HeomsnoxHoli u eoccmaHoeumenvHoli xupypauu um. B.K. lycaka HAMH
Ykpaunel", floHeyk, YkpauHa

B pabore mnpoaHaIM3MPOBAH OIBIT HHTPAKOPOHAPHOTO M TPAHCIHAOKAPIAUAIBLHOIO BBEICHHS
MEe3eHXHMaNbHbIX cTBONOBBIX KiIeTok (MCK) y manmeHToB ¢ pedpakTepHOil cTeHOKapauel. Bee GompHbIe
paHee nmepeHecIn peBacKyIsipusupyiomue onepanun: 27 (60%) - aoprokoponaproe urynruposanue (AKII),
12 (26,7%) — crentupoBaHie KopoHapHbIX aprepuii u 7 (15,6%) — AKII+cTeHTnpoBaHKe. AyTOIOTHYHbIE
MCK BBomuiau uHTpakopoHapHO B mo3e 50 muH xnerok. [Ipm V3" B 1 rpynme B TEYEHHH BCEro
uccnenoBanus ormedanoch cHikeHune OB JDK no 23,2+5,2%, Bo 2 rpynne orMeyanock nosimenne OB ¢
31,2+7,1 no 37,4+5,2% npu p<0,05 u K CPpoKy 6 MecsleB HaUNHAJIA CHUKATHCA. B aHHBIA Ieproa BpeMeHn
Yy TalUEHTOB CHIDKAIHMCh J03bl NPUMEHSIECMBIX IIPENapaToB, OTMEYAIOCh YCHICHHE TOIEPAHTHOCTH K
¢dusnyeckoil Harpyske, TNOATBep)KIaeMas HaMH 10 TpeaMui-tecty. Ilpu kapTupoBaHMH cepiaua Ha
nasurannonHoi cucreme NOGAXP, Mbl OTMETHIH, YTO aMIUIMTY[a YHUIIOJSPHOIO CHIHANA IOCIe
Beeaenust MCK ysenmumnacs ¢ 7,8-8,7 MB o 9,0-9,4 MB B nepenue-narepaibHoii 30ue 1 ¢ 5,3-12,0 no 7,9-
14,1 MB B 3amHe-cenrtanbHON cooTBeTCTBEHHO. K cokaneHHio »(p(heKT TpaHCIUIAaHTAlMKM AyTOJOTHYHBIX
MCK He mmirenbHbIii M B CPOK 12 MeCSALEB NOCTENEHHO HUBEIUPYETCS, TeM HE MEHEe BO3MOXKHO
HOBTOPHBIX BBEACHHE KIETOK M BO30OHOBITH 3(PekT KiIeTouyHoi Kapauomuomnactuku. Corexyer
OTMETHTh, YTO TPAHCOHAOKAPMAIFHOE BBEJCHNE KIETOYHOTO TPAHCILUIAHTATa IIO3BONISET AOCTUYD JIYUIIHX
pe3ynbTaTOB, YeM HHTPAKOPOHAPHOE BBEICHHE.
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ADIPOSE-DERIVED STROMAL CELL FOR AUTOLOGOUS CELL THERAPY:
DISTURBED ANGIOGENIC ACTIVITY IN PATIENTS WITH CORONARY
ARTERY DISEASE AND DIABETES MELLITUS TYPE 2

A.Yu. Efimenko1,2, N.A. Dzhoyashvili2, T.N. Kochegural, N.I. Kalinina2, M.V. Shestakova3, R.S.
Akchuring, Ye.V. Parfyonova2,4

! Medical Research and Education Center, Lomonosov Moscow State University, Moscow,
Russian Federation. ° Faculty of Medicine, Lomonosov Moscow State University, Moscow,
Russian Federation. ® Institute of Diabetes Mellitus, Endocrinology Research Centre, Moscow,
Russian Federation. * Russian Cardiology Research and Production Complex, Moscow, Russian
Federation.

Multipotent mesenchymal stem/stromal cells (MSC) including adipose-derived stromal cells (ADSC)
have been successfully applied for cardiovascular diseases treatment. Their regenerative potential is
considered due to proliferation and differentiation capacities, paracrine activity and immunologic privilege.
However, therapeutic efficacy of autologous MSC for myocardial ischemia therapy is modest. We analyzed
if ADSC properties are attenuated in patients with chronic diseases such as coronary artery disease (CAD)
and diabetes mellitus type 2 (T2DM).

ADSC were isolated from subcutaneous fat tissue of patients without established cardiovascular diseases and
metabolic disorders (control, n=19), patients with CAD only (n=32) and patients with CAD and T2DM
(n=28). ADSC phenotype was CD90+/CD73+/CD105+/CD45-/CD31- and they were capable of adipogenic
and osteogenic differentiation. ADSC morphology and immunophenotype were similar for all patients, but
ADSC from patients with CAD and T2DM had higher proliferation activity and shorter telomeres compared
to the control group.

ADSC conditioned media stimulated capillary-like tubes formation by endothelial cells, but this effect
significantly decreased for patients with CAD (p=0.03) and with CAD+T2DM (p=0.017) compared to the
control group. Surprisingly we revealed significantly higher secretion of some pro-angiogenic factors by
ADSC: vascular endothelial growth factor (VEGF) and hepatocyte growth factor (HGF) for patients with
CAD and HGF and placental growth factor (PIGF) for patients with CAD+T2DM. Among angiogenesis
inhibitors such as thrombospondin-1, endostatin and plasminogen activator inhibitor-1 (PAI-1) level of PAI-
1in ADSC conditioned media was significantly higher for patients with CAD and CAD+T2DM compared to
the control group (p<0.01). Inhibition of PAI-1 in ADSC conditioned media by neutralizing antibodies
partially restored ADSC angiogenic activity (p=0.017).

Taken together ADSC angiogenic activity is significantly declined in patients with CAD and T2DM which
could restrict the effectiveness of autologous ADSC cell therapy in these cohorts of patients. This
impairment might be due to the disturbance in coordinated network of pro- and anti-angiogenic growth
factors secreted by ADSC.
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OCTEOIIVIACTUYECKHE MATEPHAJIbI HOBOT'O INIOKOJIEHUA HA OCHOBE
KCEHOTEHHOI'O0 JAEMHWHEPAJIM30BAHHOI'O KOCTHOI'O MATPHUKCA C
JAOBABJIEHUEM PEKOMBUHAHTHOTI'O KOCTHOTI'O
MOP®OTEHETHUYECKOT O BEJIKA YE/IOBEKA rhBMP-2

A.B. rpomoal, M.C. Eap'rosl, V.. Myxamerosz, K.E. HMKMTMHI, A.M. CaBMHal, 9.b. MaKaposaZ,
E.B. PasymkuHa®, T.M. TpyHunHa®, N1.A.Co6onesa’, M.E.Cy660Tuna’, A.C.Cemmnxun’, &.®.
MyxameToaz, B.l. I'Iyuvml, A.C. Kapﬂrvu-la1

L ®rey «<HUN3M um. H.®. Famaneu» Munsdpasa P®, 2. Mockea; ° F6Y3 PKE um. I.T.Kyeamoea,
2. Yepa; > dreY « YHUNTO um. B.[.Yakauna» Munsdpaea PP, 2. EkamepuHbype

OnHUM W3 TyTeil TOBBINICHHS PEreHEpPaTHBHOTO IIOTEHIHANa HMIUIAHTHPYEMBIX MaTepHalloB
SIBIIICTCSL  CO3J[AHME IIPENapaToOB HOBOIO IOKOJICHMS, COJAEpXKalluX (aKTopbl pPoOcTa KOCTHOH TKaHH,
OCHOBHBIMH M3 KOTOPBIX SIBJISIIOTCS KOCTHBIe MopdoreHernyeckne Oenku (Bone Morphogenetic Proteins,
BMPs).

BMP BoBjeueHBI B KaXJIblii acleKT OMOJIOMM KOCTH M SBISIOTCS BaKHeHIIMMHU (akTopamMu pocTa M
pereneparuu koctu. COracHo pe3yibTaTaM KIMHHYECKOH anpobaruy, MaTepHuaisl, cogepxamne BMP, ne
YCTYHarT MO OCTEOMHAYKTUBHOCTH ayTOJIOTMYHOMY KOCTHOMY MaTepHaly WM MpeBocXomaT mx. OmHaKo
ocraeTcst sl HepelleHHbIX npobnem: BbIOOp dddexTuBHON TexHomornu nomydenns BMP, paspaborka
HPOJIOHIMPOBAHHOI HOPMBI TIpenapaTa, BEIOOP ajieKBaTHOro Hocurens BMP.

B wmHcTHTYyTe I'amanenm paspaGoTaHa TEXHONIOTHS IIOTYy4EHHS OCTEOIUIACTHYECKHX MAaTepHAlloB HOBOTO
nokoneHus: «l'amMamaHT» Ha OCHOBE KCEHOT€HHOTO JEMHHEPANN30BaHHOrO KOCTHOro marpmkca (JIKM) c
JobaBieHHeM peKoMOnHaHTHOTO Oenka uyenoBeka thBMP-2. JIKM nosyyaiiy 1o OpUruHaiIbHOH TEXHONIOTHI
¢ OHMOXMMHYECKHM KOHTpoieM 3(G(eKTHBHOCTH MpomeccoB 00paboTkH. buomormdeckas akTHBHOCTH
nonydeHHoro mpemnapara thBMP-2 in vitro u in vivo, He ycTymana TakoBOi# 3apy0eHBIX KOMMEpPUYECKHX
ananoroB. Co3JlaHa INMpPOKas JIMHEHKA MATePHaloB: KOCTHAs KPOIIKA PA3JIMYHBIX pa3MepoB, OJIOKH,
MeMOpaHbI 1 JIp.

PerenepatuBHbIli MOTeHIHMAN pa3pabOTAHHBIX MAaTePHAOB OIEHUBAIM HA MOMAEMSIX OSKTOIMHYECKOTO
OCTEOreHe3a U KpaHUAJIbHBIX )leq)eKTOB Y KpbIC 61/10XI/IMI/I'-I(3(ZKl/lj THUCTOJIOTUYECKH U TOMOFpaq)l/l‘{eCKlfl.
Marepuainsl «"'aManaHT» JeMOHCTPUPOBAIIN BEICOKYIO OMOCOBMECTHMOCTh M OCTEOMH/TYKTHBHOCTb.

B I'bBY3 PKB um. I'T'KyBaroBa (r. Yda) mpoBeaeHO KIMHHYECKOE HcCienoBaHUE 3(P(EKTUBHOCTH
HIpUMEHEHHUs MaTepuaioB «l'aMamaHTy Jis JledeHns] HeCTaOMIbHBIX KOMIPECCHOHHBIX IIEPETOMOB IPYIHBIX
U HOSICHUYHBIX [TO3BOHKOB. [IByX3TaIllHOE OHEPAaTHBHOE JICYCHUE BKIIIOYAJIO TPAHCIICAUKYILSIPHYIO (PUKCALIUIO
C peKIMHAIMeH [O3BOHOYHMKA M JCKOMIIPECCHPYIOLICH JIAMMHIKTOMUEH IO HEOOXOOUMOCTU C
HOCTIeYFOMUM HepeJHIM KOPIOPOAE30M ¢ KOCTHOH ayTOIIACTHKON ¢ mpuMeHeHHeM (30 denoBek, rpymma
Nel) u 6e3 npumenenust (140 uenosex, rpynma Ne2) marepuanos «['amanant». B rpynme Nel kocTHas
Mo3o0mb Obina copmupoBana k 6 mecsram B 100% ciyuaes; B rpynme Ne2 B 7 ciiydasx OTMeEYanoch
(hopMHpOBaHHE JIOKHOTO CycTaBa, K 6 MecsaM KOCTHas Mo30ib Obuta cdopmupoBana mumb y 50%
MAIMeHTOB, YTO CBUJIETENBCTBYET O MEPCNEKTHBHOCTH Pa3pabOTaHHBIX MAaTepHANOB I NPHMEHEHHS B
KJIMHUKE.

Cekyua 5: KnemoyHble mexHon102UU U pe2eHepamugHas MedquHa
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TIME-LAPSE BU3YAJIU3ALIUA 2D U 3D KJIIETOYHBIX KYJIbTYP

Ctpykosa J1.A.
000 ”Keadpoc-buo”, 2. Mockea, Poccusa

JI1si MOJTHOLIGHHOTO aHaliM3a KICTOYHBIX KyJbTyp TpeGyercst 060pyaoBaHHE, KOTOPOE MO3BOISIET
CICIUTH 3a MX POCTOM B IuHAMUKe (time-lapse amamu3, ¢ 3aJaHHOH mnepuoxudHOCTbIO). Ilpu sTOM
JKEJIATeIbHO MMETh BO3MOXHOCTb IOTYy4YEHUsS KayeCTBEHHBIX M300paKeHMH M SKCIOpTa BHACOdaiIoB.
TpanauIuoOHHO 3a KyJIbTypaMu HaONIONAIT C TOMOIIBI0 HACTOIBHBIX MHKPOCKOIOB, NPHU 3TOM KIETKH
KXl a3 NPUXOAMTCS TEPEHOCHTh W3 HHKy0aTopa, MOABEPraTh TEMIEPATYPHBIM KOJICOAHUAM |
MEXaHUYECKUM BUOpAIMsM, OHPENENSATh MECTO IPEABIAYIIEro CKaHupoBaHus. KimmaTnueckue Kamepsl
COBPEMEHHBIX MHKPOCKOTIOB YaCTHYHO PEMIAlOT 3Ty 3amady. HecoMHeHHO, eCTh CKPUHHHTOBBIE TIPHUOOPEI,
KOTOPBIE MOTYT NOJACPKUBATH PEXUMBI TEMIIEPATYPHI M BJIIAKHOCTA U 33aJJaHHYIO KOHIEHTPALMIO ra3os,
OJIHAKO OHHU 00JIaJAI0T HHU3KOH BMeCTUMOCTbIO (1-2 IUIaHmIeTa) M, KaK HPaBHIIO, HOJJIEPKUBAIOT TOIBKO
IUTAHIIETHBIA hopMart.

Komnanus “Kanpoc-buo” npezacrasnsier B Poccun MHTEpakTUBHBIN MUKpOCKON uisi nHKyOatopa IncuCyte
Zoom, KOTOpBIl YCTaHABIMBACTCS B CTAaHIAPTHBIH KICTOYHBIH MHKybOaTop, o0ONazaer BBICOKOIT
BMECTHMOCTBIO IUIACTHKA PA3JIMYHOTO BHJA, aBTOMATHYCCKH (hOKYCHPYETCS M JeNaeT CHHMKHU C 3aJaHHON
MePUOTHMIHOCTHI0, 00pabaThiBacT HHPOPMAIIMIO U BBIIACT IpaduuecKre Pe3ysbTaThl. 3a IKCIECPHUMEHTAMU
MOXKHO HabII0IaTh B PEXKHME PEalTbHOTO BPEMEHH YIAICHHO MO JIOKAIBHON CETH, @ HE TOJIBKO B KIETOUYHOM
GII0Ke.

VY IncuCyte Zoom ecTh BO3MOXKHOCTH (ha30BO-KOHTPACTHOI M (DIyopecleHTHO#l cheMKu. B mepeueHb
HCCIIe/I0OBaHMI, MPOBOAMMBIX C TTOMOIIBI0 MPHOOpa, BXOAAT HAOIIOICHNE 3a TpoleccaMy TponHdepanny,
LUTOTOKCUYHOCTH,  amonTo3a,  (OPMUPOBAHUS  KOJNOHMH,  aKTUBAUUM  PEHOPTEPHBIX  I'CHOB,
I GepeHIPOBKY CTBOJIOBBIX KJICTOK, MHTPAllid ¥ WHBAa3WM, aHTHO- M HeiiporeHesa u ap. IlomynspHoe
HampaBlieHHe  McClefioBaHus  3D-KynbTyp, MOAENHMPYIONIMX TKaHH, PACHIMPSET  BO3MOXKHOCTH
pereHepaTUBHON MEIHIMHBI U TECTHPOBAHHMA XUMHYecKuX BemlecTB. Mcnombsys IncuCyte Zoom, MOxHO
ciequth 3a  QopmupoBaHMeM U u3MeHeHueM 3D KymbTyp B auHammke. Ilpubop ¢ 3amaHHON
HEPHOAMYHOCTBIO TONydaeT H300paxeHns CceponaoB, OOCUMTBIBACT pasMepsl M HHTCHCHBHOCTH
(IIyOpeCIIeHTHOTO CBEYCHUS.

AZanTupoBaHHbBIE IPOTOKOJIBI YIIPOIIAIOT HOCTAHOBKY SKCIEPHMEHTOB. Pe3ylbTaThl JIerko SKCIOPTHPYIOTCS
B pa3iU4HbIC (OPMATHI, H300paKEeHNs U TPaQUKK MEPEHOCATCS B TEKCTOBBIC JOKYMEHTHI HJIM HPOTPaMMBbI
JUIsl co3/aHus npeseHTanuii. JIiobas cepus CHUMKOB IIpeoOpa3syeTcsi B BUJE03aMKCh.

CrenuanbHble YCTpOICTBA ¥ IIPOrpaMMHBIC MOIyaM B KoMiviekranun IncuCyte Zoom ympomiaroT
KJICTOYHBIN aHAIIM3, MUHUMH3UPYS 3aTPAThl BDEMEHU U BHUMAaHHS UCCICI0BATEICH.

Section 5: Cell technologies and regenerative medicine
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BIOLOGICAL MEMBRANES AS STRUCTURAL/DYNAMIC TEMPLATE FOR
NEW NANOMATERIALS: INSIGHTS FROM COMPUTER SIMULATIONS

R.G. Efremov
M.M. Shemyakin and Yu.A.Ovchinnikov Institute of Bioorganic Chemistry, Russian Academy of
Sciences, Moscow, 117997, Russia;

The concept of the membrane as a two-dimensional homogeneous mixture of lipids, proteins, and other
components should be reconsidered based on modern experimental and computational data. Cell membranes
are rather heterogeneous in their physicochemical properties, contain a wide variety of domains differing in
size, composition, lifetime, and so on. In addition, these systems are highly dynamic and manifest large-scale
fluctuations even in equilibrium. It is noteworthy that the above said phenomena occur not only in such
multicomponent systems like cell membranes, but also in rather simple model membranes - one- and two-
component lipid bilayers. Complex character of cell membranes seems to be a fundamental intrinsic
property, which plays a vital role in their biological functioning — response to external signals (e.g., insertion
of membrane peptides, proteins and other molecules; changes of temperature, pH, ionic strength; mechanistic
exposure, and so on).

Analysis of local heterogeneities and collective moves in model lipid bilayers is an important step
toward understanding of the physical processes underlying formation of lipid domains and rafts and
molecular mechanisms of the so-called “membrane response” observed upon binding of external molecules
to cell membranes. Atomistic computer modeling represents a powerful tool to address these problems. In
this work, we used molecular dynamics simulations of a series of one- and two-component hydrated lipid
bilayers of different composition to study lateral clustering of lipids, water dynamics and local correlated
moves of the membrane components (1-3). Also, the effects of lipid-water environment on membrane
proteins and their interactions were thoroughly investigated (4-5). The results obtained permit delineation of
the main factors determining on the molecular level structural and dynamic “portrait” of lipid bilayers with a
particular lipid composition and the role of heterogeneous membrane medium in structural organization and
functioning of proteins.

Further extrapolation onto living cells suggests that these phenomena are much more important in a case
of real cell membranes — their nontrivial composition (hundreds of different types of lipids and other
compounds!) permits regulation of physico-chemical properties in a wide range. This makes the biological
membranes ready for fast and adequate response to external signal like protein binding/insertion, changes of
temperature, pressure, ion composition, and so on. Furthermore, this opens wide perspectives of rational
design of new nanomaterials, which combine fine-tuning regulation and adaptability inherent in biological
membranes with robustness of artificial chemical films and porous coatings.

Acknowledgements: This work was supported by the Russian Scientific Foundation, Russian
Foundation for Basic Research, RAS Programs “Basic fundamental research for nanotechnologies and
nanomaterials” and “Molecular and cell biology”. Access to computational facilities of the Joint
Supercomputer Center RAS (Moscow) is gratefully acknowledged.
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COMPLEXES OF BIOMOLECULES WITH METAL NANOPARTICLES

Kotlyar A.B., Eidelshtein G.

Department of Biochemistry and Molecular Biology, George S. Wise Faculty of Life Sciences and
The Center of Nanoscience and Nanotechnology, Tel Aviv University, Ramat Aviv 69978, Israel

Complexes of biopolymers with metal nanoparticles can transport electrical current and serve as
construction component in molecular electronic devices and nanosensors.

We have developed novel methods for coating double stranded (ds) DNA and lamellar bacteriophage
M13 with gold nanoparticles (AuNPs). Complexes between the above biopolymers and metal nanoparticles
were characterized by Atomic Force Microscopy (AFM) and Transient Absorption Microscopy (TEM).

To enable efficient binding of AuNPs to the templates DNA and bacteriophages were functionalized by
sulfur-containing groups. SH-groups were introduced into the bacteriophage by modification of NH3-groups
of its envelope protein with Trout’s reagent. The DNA molecules containing S-residues along their backbone
were enzymatically synthesized from a mixture of normal and 1-thio-deoxynucleotide triphosphates (dCTP
and dGTP) by Klenow fragment of DNA polymerase | as described in our earlier studies [1-3]. Both the S-
modified DNA and the bacteriophage (see Fig. below) efficiently bind AuNPs and yield long chains of
nanoparticles upon incubation with AuNPs.

AFM images of bare (left panel) and AuNP-coated (right panel) phage M13 and TEM image of the
phage-nanoparticle complex (inset) of the bacteriophage-AuNPs complex.

[1] A. Kotlyar, N. Borovok, T. Molotsky, L. Fadeev, M. Gozin (2005) Nucl. Acid Res. 33, 525;

[2] A. Kotlyar , N. Borovok, T. Molotsky, D. Klinov, B. Dwir, E. Kapon (2005) Nucl. Acid Res. 33,
6515;

[3] N. Borovok, N. Iram, D. Zikich, J. Ghabboun., G. Livshits, D. Porath and A. Kotlyar (2008)
Nucl.Acid Res. 36, 5050.
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MESOPOROUS SILICON NANOPARTICLES AS THE VERSATILE TOOL FOR
THE TARGETED DELIVERY OF BIOACTIVE MOLECULES WITH LOW
BIOAVAILABILITY

Ale Narvdnen

School of Pharmacy; University of Eastern Finland

Mesoporous silicon (PSi) nanoparticles are based on pure elementary silicon. They are versatile platform
for targeted multifunctional therapy. The electrochemical synthesis of PSi allows construction of pore sizes
and volumes that are controllable from the size of microns to nanometers. The optimal size range of the
mesoporous nanoparticles as carriers for bioactive molecules is 100 — 300 nm with the pore size of 10 — 20
nm. PSi-particles have shown to be optimal for controlled drug release and increased drug solubility. PSi has
several advantages, such as, high payloads, improved dissolution, reduced pH dependence of dissolution,
sustained release, improved permeation, stabilization of the payload structure and protection of the payload
against degradation or fast turn over. Since PSi-particles have also shown to be biocompatible and non-toxic,
they have potential for the delivery of a great variety of therapeutic molecules.

The relative high hydrophobicity of the backbone of the particles allows the loading of highly
hydrophobic molecules. In addition, PSi-particles are optimal for bio-organic modification. The surface of
the pores and outer surface of the particles are grafted with chemically active groups like primary amine or
carboxylic acid or as a combination of both. Using different active groups we have modulated the net charge
of the particles and loaded the particles with several types of bioactive molecules like IGF-1 hormonel,
oligonucleotides with cell penetrating peptides (CPP) 2 and several small pharmaceutical molecules.
Furthermore, the active groups permit chemical conjugation of targeting molecules like antibodies 3 or
avidin mediated biotinylated moieties. The modified nanoparticles are internalized into the cells via
endocytotic pathway. The release of the cargo occurs in the lysosomal system but using factors like CPP, the
molecules are released into the cytoplasm and nucleus. Using targeting moieties together with wide variety
of therapeutic molecules, PSi particles provide an excellent tool for the specific therapy with reduced side
effects.

1Huhtala T et al. J Drug Delivery 2012, 1-8.
2Rytkonen J et al. Mol Pharm. 2014, 11(2), 382-390.
3Rytkonen et al. J Nanomaterials.2012, 1-9.
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SMART CONTAINERS FOR DRUG DELIVERY AND UNCONVENTIONAL
COMPUTING

Laura Pastorino

Department of Informatics, Bioengineering, Robotics and Systems Engineering; University of
Genova, Genova, Italy

Nanoenginered polyelectrolyte capsules (NPCs) are regarded as very promising nanosystems for the
targeted delivery and triggered release of molecules encapsulated in their hollow void [1]. NPCs have been
proposed for a broad range of applications including drug delivery, biosensors, bioreactors and artificial cells
[2]. Recently, they have also been proposed for their use in unconventional computational networks.

NPCs are fabricated through the layer-by-layer assembly of a multilayered shell onto a sacrificial
nano/micro-particle core. Once the multilayered shell is assembled, the core is dissolved to obtain hollow
NPCs, which can be loaded with specific molecules by the variation of the shell permeability.

It is then possible to deliver the encapsulated molecules to a target point and trigger their release by the
nanoscale-design of the multilayered shell. Targeting can be achieved by an extenal magnetic field acting on
magnetic NPCs or by specific molecular interactions occuring at the interface between the NPCs external
surface and the target site. Once the target site has been reached, release can be induced by a stimulus either
internal (e.g. pH variation) or external (e.g. light illumination) to the system under development.

Such action will allow to vary the local properties of the system, such as the pathological state of a cell,
or to catalyse-inhibit a reaction in a chemical or bio-chemical unconventional computer system.

[1]. G. Sukhorukov, et al. Polymers for Advanced Technologies 1998, 9, 759-767.
[2]. L. Pastorino, S. Erokhina, and V. Erokhin. Curr. Org. Chem., 2013, 17, 58-64.
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CELL SURFACE ENGINEERING: RECENT ADVANCES IN FABRICATION AND
APPLICATIONS OF CYBORG CELLS

Rawil F. Fakhrullin

Kazan Federal University, Kazan, Republic of Tatarstan, Russian Federation

Within the recent years, an emerging technique of cell surface engineering has attracted the enormous
attention of researchers worldwide, due to its significance in such important areas as tissue engineering,
biosensing, microelectronics, and cell delivery, among many others. Cell surface engineering is the chemical
technology aimed to deliberately modify, attenuate, functionalise or otherwise alter the nanoscale surface
chemistry and topography of cells and\or viruses using the directed deposition of biomacromolecules and\or
nanomaterials as artificial shells deposited via a controllable way onto cell surfaces. The ultimate goal of cell
surface engineering is the fabrication of engineered coatings on the cell walls or cellular membranes of
biological cells without modifying the genome of the cells, using purely chemical approaches. Cells
possessing artificially deposited coatings or functional cells are defined as “cyborg” cells.

Currently, several methods of functionalisation of living cells with nanomaterials exist. Layer-by-layer
assembly of nanofilms and nanoparticles is one of the most popular approaches for modification of microbial
and human cells. Cells have been successfully coated using a variety of functional nanomaterials, including
polyelectrolyte nanofilms, metal and oxide nanoparticles, carbon nanotubes and graphene oxide nanosheets,
etc. Fabrication of artificial inorganic coatings is yet another peculiar approach of cell surface engineering,
based on the deposition of egg-like shells built from solid inorganic materials, such as calcium carbonate.

“Cyborg” cells have found numerous applications in microelectronics, tissue engineering, fabrication of
biosensors and biotechnology. Particularly important are the biomedical applications and nanotoxicty studies
of “cyborg” cells. The major aspects of the cells nanocoating will be covered in this talk. Particularly, the
talk will be focused on fabrication of magnetic human cells for tissue engineering and application of
“nanobait” cells for nanotoxicty studies using multicellular microworms. The perspectives of the future
research in cell surface engineering will be overviewed. Herein the recent advances in cell surface
engineering, namely fabrication of halloysite-coated microparticles based on microbial cells, preparation of
magnetic human cells for tissue engineering and a novel approach to test the toxicity of nanomaterials using
“nanobaits” are reported. Halloysite nanotubes were deposited onto cells via the LbL polymer shell
assembly, while magnetic and silver polymer-coated nanoparticles were attached to cell membranes via the
direct deposition approach. The practical applications of these technologies in cells mechanical protection,
tissue engineering and nanotoxicity studies using C. elegans are reported and discussed.

[1] R.F. Fakhrullin et al., Chemical Society Reviews, 41, 4189 (2012).
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COPBEHTbI, COAEPXKALIWE MEJD (II) U HUKEJIb 151 BUOJIOTUYECKUX

U MEJUIIUHCKHUX HCCJIE[[OBAHPIFI

Kenbumesa 0.A.™*, Lycros B.3.), Moarywun U.A.", YepHosa E.H.3, Pycckux f.B.%, Cyxogonos
H.I'.Z, CentotTuH A.A.z, MoaonbcKkasa En**

1oreyH UHcmumym aHanumu4eckozo npubopocmpoeHusa Pocculickoli akademuu HayK, CAHKm-
Memep6ypz, Poccus; *Cankm-Iemep6ypackuii 20cydapcmeerHsiii yHusepcumem, CaHKm-
Memep6ype, Poccus; *®rBYH Poccuiickoii akademuu Hayk CaHkm-llemep6ypackuii Hay4Ho-
uccnedosamensckuli yeHmp 3Konozuveckoli 6ezonacHocmu PAH, CaHkm-llemep6ype, Poccus;
‘oreyH UHcmumym mokcukonoauu ®edepanbHo20 MeduKo-6uonozauyeckoz2o azeHmMcmeaa,
CaHkm-lemepbype, Poccus.

Metamt-apduanas xpomatorpadusi — BaKHBIA AHATMTHYSCKUI MHCTPYMEHT ISl HPEABApPUTEIbHOM
o0paborkn o0pasua Iepej aHauM3oM. MeTox OCHOBaH Ha pPasiMYHOM CPOJCTBE IETEpPOaTOMOB
OpPraHUYEeCKUX COeAMHEHHH K HoHaM MeraioB. CopOeHThl, conmeprkamue B cBoeM cocraBe menp (I1) u
HUKEJTb MOTYT OBITh UCIIONB30BAHBI IS AaHAIH3A COSANHEHMUH, B ()yHKIMOHAIBHBIC TPYIIIBI KOTOPBIX BXOJUT
a30T, KUCJIOPOJ] HIIH cepa.

HepmaBHO ObLI NpEIOKEH METOJ CHHTE3a HAHOPAa3MEPHBIX ITOPHCTBIX OKCHIOB METAlIOB, W ObLI
noy4yeH Metamn-apdunHbli copOeHT Ha ocHoBe okcuma xene3a (I11). Kpome Toro, 6puto mokasano, 4To
TaKHe PeTyspHbIe HAHOCTPYKTYphI Kak miieHkH Jlenrmiopa-brnomxert (I1JIB) Ha ocHOBe cTeapara enesa
(111) moryT GbITh MCHONB30BaHbI B KadecTBe MeTaui-ahuunoro copbenra. CieoBano OXHAATh, YTO KaK
okcnapl, Tak u I1JIB, comeprkamie ABYXBaJCHTHBIC METAJIBI, TAKKE MOTYT MPOSIBISATH COPOIMOHHBIC
CBOICTBA.

Bbum moutydens! aBa tuna copoentos: HaHopasMepusie CUO u NiO u, copMHpOBaHHbIC [0 METOLY
Jlenrmiopa—biokerr, MoHocnoucteapara meau(ll) u creapara Hukenst. IlokasaHo, 4TO COPOEHTBI
HPOSIBISIOT SIPKO BBIPOXKEHHBIE MeTaILT-aGHHHBIE CBOICTBA 10 OTHONICHHIO K COSANHEHUSM, COJCPIKAIINM
aTOMBI a30Ta, Cepbl U rajoreHoB. Kpome Toro, copbeHTbl YCTONYMBLI B PACTBOPUTEIISX, HCIIOIb3YEMBIX B
KJIACCHYECKOM MeTa/uT-ap(UHHOM aHaiu3e, W HUX COPOLMOHHAs E€MKOCTh HE YCTYIAeT KOMMEPYECKHM
aHAJIOram.

Jlas  npoBepkH  CreUM(MYHBIX CBOWCTB COPOCHTOB HCIOJB30BAIM OKCTPAKT M3  OHOMAcChl
[MAaHOOAKTepHil,  cojepXkaliuil  psAJ  OWOJIOrMYECKH-aKTHBHBIX ~ META0ONMTOB  MAaHOOAKTEpHil
(MUKpOUMCTHHBI M aHaOeHomenTuHbl). CopOIMIO MPOBOIMIM B KUCIOH cpene. DIIOLHI0 OCYIIECTBILSUIN
METOJIOM TIOCNIEIOBATEIbHONM 00pabOTKU cOpOeHTa PacTBOPUTENSIMU DPA3IMYHON DIIOMpYIOIIeH cuibl. B
pesyibTate ObUIO MOJXYYEHO pa3jeieHHe psijia MHKPOLMCTHHOB M JPYrMX NPHPOJHBIX COCAWHEHHH MO
¢dpakmusam. Kpome Toro, ¢ momompio Mmeroga MALDI-MS 6buto mokazaHo, 4to Ha pa3pabOTaHHBIX
copOeHTax MOTYT OBITh pa3JeNeHbl COCANHEHMs, OTHOCSIINECS K KJIAcCy MHUKPOLIMCTHHOB M OONajaromine
OJIMHAKOBOW (MM OJIM3KOM) MOJICKYJISIPHOM Maccoi, HO pa3IMYaroluecss [0 CTPYKType, 4To ObUIO
HOJTBEPIKICHO METOAOM TaHJEMHOMN Macc-criekrpoMeTpun. Ocob0ro BHUMAHHUsI 3aCITy)KHBAeT TOT (aKT, 4To
JIaHHBIC COPOCHTBI MOTYT OBITH HCIIOIB30BAHBI 7151 OKCTPAKIIHH JICKAPCTBEHHBIX IPEIIapaToB, COACPIKAIINX B
CBOEM COCTaBe aTOMbI a30Ta M TaJOTEHOB, 4YTO ObUIO MOKa3aHO Ha TpuMepe aUKIO(heHaka,
UIPO(IIOKCAIINHA, TPUKIO3aHA.
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SUPRAMOLECULAR COMPLEX FORMED BY DNA OLIGONUCLEOTIDE AND
THIACALIX[4]ARENE. NMR-SPECTROSCOPY AND MOLECULAR DOCKING
Bulat Khairutdinovab, Elena Ermakova?®, Aleksandr Sitnitsky?, lvan Stoikovab, Yuriy Zueva®
“Kazan Institute of Biochemistry and Biophysics, Russian Academy of Sciences, Kazan 420111,
P.O. Box 30, Russian Federation; "Kazan Federal University, Kazan 420111, Kremlevskaya Str.,
18, Russian Federation

The combination of NMR-spectroscopy and molecular docking was applied to investigate the
complexation of thiacalix[4]arene with DNA. We have studied the structure of supramolecular complex
formed by palindromic decamer DNA d(GCGTTAACGC)2 and tetrasubstituted at lower rim of p-tert-butyl
thiacalix[4]arene in 1,3-alternate conformation. With the help of NMR it is shown that oligonucleotide in
solution exists in two states: double-stranded helix (dominant structure in solution) and single-stranded form
(minor structure) rolled up in a “‘hairpin’ with equilibrium between them. Both complementary methods,
NMR and molecular docking, revealed the formation of molecular complex by thiacalix[4]arene and
palindromic decamer DNA. Different possible conformations of the complexes were analyzed by means of
molecular docking. We used the experimental constraints in molecular docking to identify the complexes,
which were in agreement with the NMR data.

The work was supported by the grant from RFBR N 13-04-97061_volga-region.
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CO3JAHHUE MMAHEJ/IN TFTEHETUYECKH MOAUPULINPOBAHHBIX
ME3EHXUMAJIBHBIX CTBOJIOBbBIX KJIETOK JAJd TECTUPOBAHHUA
NMPOTUBOOIIYXOJIEBBIX IEKAPCTBEHHBIX IIPEIIAPATOB

MwuHraneesa P.H., Mudrtaxosa P.P., PussaHos A.A.

Ka3zanckuii (Mpueomicckuii) pedepanbHbiii ynueepcumem

HccnenoBanue CTBONOBBIX omyXoneBbiX kiaerok (COK) sBisercs NMPHOPHTETHBIM HAIpaBICHHEM
COBpPEMEHHOI OHKONOTMH. OTo oOycnoBineHo TeM, uTo mMeHHo COK oTBeTcTBEHHBI 3a TIpoIecc
MeETaCTa3upOBaHUA OIYXOJH, PEUUANUB 3360HeBaHl/lﬂ W Pa3BUTHE PE3UCTCHTHOCTH K XMMHOTEparuu. IIJ'IS{
IIOMCKa HOBBIX IIPOTHBOPAKOBBIX IIpEnIapaToB HCOGXOHV[MO TECTUPOBAHUE 3(1)q)eKTMBHOCTl/[ KaHIu1aToB Ha
nomysuun COK. Beinenenne uncroit nomyssanmo COK 0c10)KHEHO HEMHOTOUHCICHHOCTBIO 3THX KJICTOK B
FeTepPOreHHOi OIyXONH, TPYJOEMKOCTBIO Mpolecca BbiieaeHus u Kkoutposs auddepenunposkn COK
in vitro. lenpto Hameil pabGoOThl SIBISETCS CO3JaHHE KICTOYHBIX JIMHUH Ha OCHOBE ME3CHXMMAJbHBIX
CTBOJIOBBIX KJIETOK, TEHETHYECKH MOAM(MUIMPOBAHHEIX JICHTHBUPYCHBIMH KOHCTPYKIHAMH, KOTOpBIC
coJiepKaT OHKOTCHBI, MPEITONOKUTETLHO OTBETCTBEHHBIE 33 JIEKAPCTBEHHYIO YCTOHYHBOCTH CTBOJIOBBIX
OITyXOJIEBBIX KJIETOK. C03JlaHl/Ie JIMHUM CTBOJIOBBIX KJICTOK, HpI/I6JTH)KeHHle 10 CBOMM XapaKTEPUCTHUKaM K
OIyXOJICBBIM, TIO3BOJUT HaM TOBBICUTH 3(P(EKTUBHOCT M YCKOPHTH MpOIECC IOUCKAa HOBBIX
HPOTHBOPAKOBBIX IIPEIapaToB.
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U3MEHEHUE AJITEBUBHOM AKTHUBHOCTA TPAMOTPUUATEJBHBIX

BAKTEPUH noJa BINAHUEM HAHOCTPYKTYP PA3JINYHOM IPUPOJbI

H. ®. LUIYPLLIANOBA 1, O. T. LLANOBA/N2, O.B.Heuaesa3, T.A.lLlyabruHad

r60Yy BIo «Capamoeckuii 2zocydapcmeerHeiii yHusepcumem um. H.I. YepHoiwesckozo»,
Capamos, Poccus, reoy Bro «Capamosckuli TMY um. B.N.Pasymosckozo» MuH3dpasa Poccuu,
Capamos, Poccus, reoy Bno «Capamosckuli TMY um. B.N.Pazymoseckoz0» MuH3dpasa Poccuu,
Capamoes, Poccus, ‘orey "CapHUNTO" MuH3dpaea Poccuu, Capamos, Poccus

Anre3ust  SBISCTCS  CTAPTOBBIM ~ 3TAllOM  B3aUMOJCHCTBHMS ~ MUKPOOPIaHHM3MOB C  KJICTKaMH
MaKpOOpraHusma, Io3TOMYy HM3Y4YC€HHUE BIIHSAHHUA Ha I3TOT IPOLECC Pa3IMYHBIX l't)aKTOpOB, B TOM YHMCJIC U
HAaHOCTPYKTYp, TIPEeJICTABNIAET NPAKTUUECKUH 1 TEOPETUUECKUIl MHTEpeC.

Lenbio uccieqoBaHus MOCTY)KHIAa OLECHKA BIWSHUS HaHOYACTHIl cepebpa (kyO ¢ rpanbio 20 HM) U
MHOTOCTCHHBIX YTJIEPOAHBIX HAHOTPYyOOK (mmuHOM 0,5-1MkM u aumamerpom 10-20uM) - MVYHT Ha
a[re3WBHYI0 aKTMBHOCTh IPaMOTpHLATENbHbIX Oakrepuii — Pseudomonas aeruginosa ATCC 27853
u Escherichia coli 113-13, a taxxe 4 KIMHHYECKHX M30JMTOB Kaxkaoro Bua (P.aeruginosa u E.coli NeNel-
4).

IIpenBapuTebHO METOAOM CEPUIHBIX PAa3BEICHUI YCTAHOBICHO MHTHOMPYIOIIEe BIMSHUE HAHOUACTHI
cepebpa u crumyiupytomee Biausane MYHT Ha pocT ONBITHBIX KyIbTyp. [ M3y4eHWs BIUSHHS
HAHOCTPYKTYp Ha aJre3UBHbIC CBOICTBA GAKTEPHil CyTOUHEIC KymbTypsl (2x10° KOE/Mi) nHKyGHpOBamM B
Teuenne 244 npu 37°C B 1M1 MACO-TIENTOHHOTO OYJIbOHA € 4 MUHUMAIBHOM MOAABISIONIEH KOHIEHTPALMH
HaHouacTul cepebpa mwiu Imr MYHT. 3areM Ha mpeaMeTHOe CTEKIO0 HaHOCWIM 1Mo 10 MK GyIbOHHBIX
KyJIbTyp HCCIeIyeMbiX Gaktepuii u 50 MKy cycriensuu, coepxkaiieii 10°k1/MI OTMBITBIX 3PHTPOLHTOB
O()Rh(+), nmepememmBanu u uHKyOupoBanun 30 MunyT mpu 37°C BO BI@XHON Kamepe, BBICYLIMBAJIH,
¢dukcupoBanu M okpamuBanu BoaHbIM (ykcunoM (Bpumuc B.M. u ap., 1986). Ilpu umMmepcHOHHOIM
MHKPOCKOITMM PAacCUNTBIBAIN HMHICKC aire3un MukpoopranmsmMoB (MMAM) kak cpenHee KOIMYECTBO
MHKPOOOB Ha OIHOM 3pUTPOLHUTE, y4acTBYIONIEM B ajare3uu. B 3aBucumoctu or MAM MHKpOOpraHU3MBI
cuutanuck Hu3Kko- (MAM 1,76-2,49); cpenne- (MAM 2,5-3,99) u Beicokoaarezuusivu (MAM > 4).

Y CTaHOBIICHO, YTO HAHOYACTHIIEI cepedpa B CyOMHTHONPYIOINX KOHICHTPALUSX YTHETAIOT are3UBHYIO
aKTUBHOCTh BCEX IITAMMOB HCCIelyeMbix Oaktepumit: muamazon WMAM musP.aeruginosa — 1,21+0,41—
2,92+0,89, ms E.colil,36+0,55-1,62+0,28 B omumune ot koutposeii (P.aeruginosa — 2,92+0,56-5,95+1,21
n E.coli2,140,34-7,0+0,93). OnsitHasi kouuentpauuss MVYHT, HanpoTuB, CTUMYJIHPYET aiAre3MBHYIO
aKTUBHOCTH 060mX Bu0B: UAM st P.aeruginosa — 3,75+0,14—6,44+0,46, E.coli-2,8+0,38-8,42+0,56.

IMomyueHHbIe pe3ynbTaThl MOTYT OBITH MCHOIB30BAaHBI JUIS CO3JAHUS NPENapaToB ¢ aHTUMHKPOOHBIM
JICHCTBHEM 32 CYET COACPXKAHMS HAHOYACTHI[ cepebpa W KOHCTPYHPOBAHMSI BBICOKOAATC3MBHBIX
MPOOMOTHYECKHX IITAMMOB C Hcrosib3oBanneM MYHT.
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CAMOPACHPOCTAHHmHIHﬁCH MUKPOBOJIHOBbII1 CHMHTE3, KAK
CIIOCOb TIIOJIYYEHUA HAHOPA3MEPHBIX OKCHUAHBIX METAJLJI-
A®PUHHBIX COPBEHTOB

CentotuH A.A.l, Moponbckan E.I1.2, Cyxoponos H.r.l, Kenbuuesa 0.A.3, KpacHos M.A.Z,
KonoHuukuit n.n.l, depoposa A.B.!

!cankm-Memep6ypackuii 2ocydapcmeeHHsiii yHueepcumem, CaHkm-llemep6ype,

Poccus, 2¢reyH PAH NHcmumym aHanumu4eckozo npubopocmpoeHus PAH, CaHKkm-
Memep6ype, Poccus,>®r6YH "MHcmumym mokcukonozuu ®MBA Poccuu", Cankm-Ilemep6ype,
Poccua

B cBsi31 ¢ aKTHBHBIMU UCCIICIOBAHUSAMYU U MIUPOKUM IIPUMCHCHHEM HAHOPa3MEPHBIX YACTHIl B TCXHHKE,
GUOIOrNK ¥ MEJMIHHE TOSBISETCS HEOOXOAUMOCTh OBICTPOrO M JICIIEBOTO UX MOTYUYEHHS W HCCICAOBAHHS
cBoiicTB. Tak, HampuMep, HAHOAUCIEPCHBIC OKCHIBI METAJUIOB MOTYT OBITH YCIICHIHO HCIIOJIB30BAHbI IS
crienU)UYHOM SKCTPAKIMH MHOIMX OHOJIOTMYECKM AaKTHBHBIX COCIMHCHMH, TaKHX Kak OeJNKH,
JIEKapCTBEHHbIE MPENapaThl, MECTULUIBI H JIP.

B nanHoit pabote Obu1 pa3paboTaH HOBBIH METOJI CHHTE3a HAHOYACTUI] OKCHJIOB METAJLIOB, OCHOBAHHBIN
Ha MHKPOBOJIHOBOIT 00pabOTKe BOAHBIX PACTBOPOB COJEH PAa3IMYHBIX METAJUIOB B IPHUCYTCTBUH MOYCBHHEIL.
IIpenMymiecTBOM JaHHOTO METOJA SBISAETCSA IOIydYeHHE HAHOPA3MEPHBIX YACTHI[ OKCHIOB METAIOB B
HEPaBHOBECHBIX YCIOBUSIX. MeTolaMn CKaHUPYIOIIeH dIEKTPOHHONH MUKPOCKOIINH, U3MEPEHNEM Y/ENbHOM
HOBEPXHOCTH IIOTy4EHHBIX OKCHIOB IIOKA3aHO, 4TO B XOJE CHHTE3a 00pa3yloTCsl arperaTbl pa3sMepoM OKOJIO
necsitka MHUKpoH. IloJ Bo3ieifcTBHEM yibTpa3sByKa BTH arperaTbl pacrajaroTcss JO YacTHIl, Pa3Mepel
KOTOPBIX HE MPEBBIIIAIOT CTO HAHOMETPOB.

MeToI0M MHKPOBOJIHOBOI 00pabOTKM BOJHBIX PACTBOPOB HUTPATOB COOTBETCTBYIOIIMX METAUIOB M
MOYEBHHBI ObLIH TOTyY€eHbI creytome okcusl: ZrO,, TiO,, Fe,03, Cr,03, Al,O3, BiO3, ZnO, NiO u CuO.
Jlnst BceX CHHTE3MPOBAHHBIX OKCHIOB ObLIM ONpeaerneHsl (a3oBblil COCTAB, pa3Mepbl YacTHll, 00bEMHOE H
KOJIMYECTBEHHOE pacIpe/elleHHe YacTHIl Mo pa3MepaM, yAelbHas MoBepXHOCTh (MeTojgoMm BOT), a Takke
MmerogoM COM nomydeHsl Mukpodororpadun obpasia. YCTaHOBICHO BIMSHHE NPHPOIBI MeTallla Ha
pa3Mepbl 4acTHI] MOJy4aeMbIX OKCHIOB. Tak, HampuMep, B Clydae OKCHIA AIFOMHHHS pa3Mepbl YacTHI
coctaBisoT 4-5 M, 50 HM U1 okcuaa nuHKa ¥ 100 HM s okcuaa uupkonus. Ilpu 3ToM mosydeHHbIe
CTPYKTYphl ~00JIANaloT BBICOKOH YHIEIBHOW IOBEPXHOCTBIO. Bce 5TO MO3BOISET HCIONB30BATh
HAHOJIMCIICPCHBIC OKCHJIBI METAILIOB B KauecTBE 3()(PEKTUBHBIX COPOCHTOB.

Ipu uccnenoBannu MeTaLT-aQ(UHHBIX CBOWCTB MOIYYECHHBIX CTPYKTYP OBLIO MOKA3aHO, YTO OKCHIBI
LUUPKOHMUSA, TUTAHA, ATFOMUHUS U XKEJI€3a MOI'YyT GBITI) YCIIeIHO MPUMEHEHBI B Cl)OC(i)OHpOTCOMHKe, HHUKECIISI U
MejH Ui BBLICNCHHS psina OCJKOB M JIGKApCTBEHHBIX MpenapatoB, a BiO; nposiBiser creunduunbie
CBOICTBA K Mep(TOPOKTAHOBBIM KHUCIIOTAM, SIBIISIOIIHMHUCS CUIbHBIMH KaHIIEPOT€HAMH.
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CPABHUTEJ/IbHASI XAPAKTEPUCTUKA TEMHOBOM LIUTOTOKCUYHOCTH
U I3PPEKTUBHOCTU PTAJIOHUMAHHUHOB, MOJUPHULIUPOBAHHBIX C
MMOMOIIBIO PA3JIMYHbIX HAHOHOCUTEJIEA

Ypapuesa 0.0.1, Jlo6aHos A.B.2, AHapeesa E.P.1, Bypaskosa J1.5.1
ri HL P® - UMBI1 PAH, 2.Mocksa, Poccuiickas ®edepayus, Zuxe PAH, 2. Mockea, Pocculickas
®dedepayusn

C cepenunbl 80-X TOIOB MPOLUIOTrO Beka ()TAIONUAHUHBI BBI3BIBAIOT OOJIBIION MHTEpEC B MEJUIMHE B
KayecTBe (POTOCEHCHOMIN3ATOPOB (BELIECTB, MOBBIIIAIOIIMX UYBCTBUTEIBLHOCTD OHONIOTHMYECKMX TKaHEH K
CBETY), KOTOPBIE HMCTIONB3YIOT NI AMATHOCTHKM W JICYEHMS psa OHKOJNOTMYECKMX M HEOHKONOTMYECKHX
3a0oseBaHnii ¢ momomplo  (oroanHamudeckoro BosaeiicTBus  (PJIB). OCHOBHBIM — HEZOCTATKOM
(TANONNAHNHOB SBIISETCS UX TUIPOPOOHOCTD M B HEKOTOPBIX CITy4asiX — HAKOILUICHHE B IOIKOKHO-KUPOBOH
KierqaTke. JIIs TMOBBIMICHNS BOJOPACTBOPHMOCTH M CHEHM(PUIHOCTH TOCTABKH (POTOCCHCHOMIH3aTOPOB
paspabatbiBatotcsi ux HaHodopmbl. HamGoiee momyisipHBIMH OHOCOBMECTHMBIMU HAaHO-HOCHTEISIMH
aisiorest SiO2 u nonuuHMIUpponuaon (IBIT). B Hacrosiueil paboTe Ha ME3CHXHMHBIX CTPOMAJIBHBIX
wrerkax (MMCK) Obuta npoBeieHa CpPaBHUTCIbHAS XapaKTePHUCTUKA TEMHOBOHIMTOTOKCHYHOCTU U
sddexruBHOCTH HaHOKOMIO3UTHBIXAICI-, MQ-, Zn-¢ramoumanuzos (AICl-, Mg-, Zn-®u) Ha ocHoBe
Hanopasmeproro SiO2 u TIBIT.

MMCK  Bbizensuiid U3 HU3CTPOMAJIbHO-BAaCKYJSIPHOW (pakiMH SKUPOBOMl TKAaHH 4YeNOBeKa H
Ky/JIbTUBUPOBANM COTTAaCHO CTaHAAPTHOMY TIpoTokomy. HaHokoMmosuTHele —(TagonMaHUHBI  OBUTH
CHHTE3MPOBaHbI ¢ Hcnonb3oBaHneM MetanbHbIX (AICl-, Mg-, Zn-) xommiekcos dranomuanunos, IIBIT u
HaHO-Si02. YHCTOTY M MHAWBUIYAIBHOCTh KPHCTAUINYECKHX ()TAIONUAHWHOB IIOATBEPXKIAIH METOJOM
MALDI-macc-ciektpomerpun Ha npudope Thermo DSQ II. s u3ydeHHs TEMHOBOIl IUTOTOKCHYHOCTH
HAaHOYAaCTHUIBI, KOHBIOTMPOBAHHBIE C CI)TaJ'lO].[I/[aH]/IHaMI/I, JIO6aBJ'[5{JTI/I B Cpeay KyJbTHBHPOBaHWUA B
konuenTpanuy 0,05-1 mxr/mi. s nposenenus OB kietkn HHKYOMpoBamu ¢ (HOTOCCHCHOUIN3AaTOpaMu B
Teuenue 24 4. Jlanee MpOU3BOIMIA CMEHY CPE/Ibl U O0JIyJallu KIETKU ¢ OMOLIBIO AUOAHOrO Jazepa (A3OP
OJIB, Poccust) A=675 um. XKuzuecriocoornocts MMCK ananusupoBanu merogom MTT-tecra yepes 24 4
rocJjie BO3ieHcTBH.

Hanokomnosutabie AlCI-®On-SiO2, Mg-®u-SiO2, AICI-Ou-TIBIT u Zn-Ou-TIBII B KOHIEHTpAIHIX
0,1-1 MKr/mi He OKa3bIBaIM BIHUSHUS Ha XU3HECIIOCOOHOCTH KJIETOK, B TO BpeMsl Kak HaHOpa3MepHble Zn-
®u-Si02 u Mg-®u-TIBIT okassiBany BbIpaXKeHHbIH HuTOTOTOKCHYecKHit dddext Ha MMCK. Tlpu
nposenernn OJ[B ObLIO MOKa3aHO, YTO CPeAd MOJUGHIMPOBAHHBIX (TAIONMAHUHOB HAUOONBIICH
(oropunamuueckoii aktuBHOCTHIO obnamaoT AlCI-®n-SiO2 u Zn-Ou-I1BII, ucnons3oBaHne KOTOPHIX B
HHU3KHX KoHIeHTpanusix (100-300 Hr/min) obecnieunBaet BRICOKYHO dddexTuBHoCcTh DJIB.

Pa6ota Bbimonuena npu noanepxkke Crunenanu [pesunenra PO CI1-6775.2013.4.
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MEXAHU3M HUTOTOKCHUYECKOI'O [[EﬁCTBI/Iﬂ HUMMYHO®POTOTOKCHHA
4D5SCFV-MINISOG HA HER2 /NEU-IIOJIO?KUTEJIbHBIE KJIETKHU
YEJIOBEKA

MpowkuHa .M., MupoHosa K.E., flees C.M.

@rbYH MHcmumym 6uoopzaaHuveckoli xumuu um. akademukoe M.M. LLiemakuHa u F0.A.
0Os4YuHHUKo8a Pocculickoli akademuu HayK, Mockea, Poccus

Pa3BuBasi HampaBlIeHHE TI€HETUYECKH KOAMPYEMBIX MMMYHO(OTOTOKCHHOB Ui (DOTOAMHAMHYECKOMN
Tepamnuy, B Hallei J1abopaTOpPUM IMONYYCH MONHOCTHIO I'€HETHYECKU KOAMUPYEMBIH MMMYyHO(OTOTOKCHH
(Mironova K. et. al., 2013), ciocoOHblii BbICOKOCENeKTHBHO y3HaBaTh HER2/neu-nonoxurenbHble pakoBbIe
KJIETKH YeloBeKa. B KadecTBe aapecHOT0 MOy HCIONb30BaHO MHUHH aHTHTeNno 4DS5scFv, crnocoGHoe
CEJIeKTUBHO Yy3HaBaTh oOHKoMapkep HER2/neu. B  kauecTBe (DOTOTOKCHYECKOTO MOAYJS  B3ST
(doroaktuBrpyembiii prasonporens Mini SOG (Shu X. et. al., 2011), crioco6usIit renepupoBats ADK mox
JIeCTBHEM CHHETO cBeTa. B ombrtax in Vitro mmmynogorotokcrH 4D5scFv-miniSOG mokasan BBICOKYIO
cnetmduyHOCTh 10 oTHOWEHMI0 kK HER2/neu - runepokcnpeccupyiomuM pakoBbIM KIETKaM 1 dpHEeKTHBHO
CHIDKAJI UX JKM3HeCrocobHocTh npu obmyuenun (Mironova K. et. al., 2013). IIpeacTaBisiioch HHTEPECHBIM
U3YYHUTh MEXaHU3M KICTOYHOH THOCNH, HHIYIUPYEMbIH HMMYHO(DOTOTOKCHHOM.

TTpn HaGIIOACHMH B MHKPOCKOII 32 KJIETKAMH aIeHOKapLMHOMBI MOJIOYHOI JKeJte3bl yenoBeka SK-BR-3,
nojBepriumMucst 0opadotke uMmyHodoroTokcnHoM 4D5scFv-miniSOG u nocneayiomemy 00ydeHuIo,
ObLIO 3aMeueHO, 4To uepe3 1,5-2 uW mocne mpekpameHds OOTydeHUs B KIETKaX IPOHCXOIST
MopdoTornuecKine H3MEHEHHs, XapaKTepHbIe Il HEKpo3a: HaOyXaHHe M BAaKyONIM3allUs IHTOILIA3MBI,
HOTeps 1IeJIOCTHOCTH TIa3MaTHYECKOI MEMOPaHbI.

JInst KOMMYeCTBEHHOW XapaKTepUCTHUKH THIA KIETOYHOH TMOENH HCIIONb30BAlM KOJIOPHMETPUYCCKUH
METO]] OTIpeJIeIeHHs YPOBHS KacTa3HOH aKTHBHOCTU M IIUTOMETPUUYECKUH METO ONPEIENCHHS JI0JTH KIETOK
¢ ¢parmenTupoBanHoii xpomocomuoit THK (subGl-dpakuus) B momyssiunu. Okasanocs, 4to B kietkax SK-
BR-3, ob6paboranHeix HMMYHOTOKCHHOM 4DS5scFv-miniSOG, He COmepXHTCs 3HAYMMOrO KOJIMYECTBA
¢dparmenTupoBanHoi xpomocomuoii JIHK, Tamke OTCyTCTByeT aKTMBHOCTh Kacmasbl-3 (CpaBHUMA C
OTPHIIATENBHBIM KOHTPOTIEM).

Taxum 00pa3oM, OTCYTCTBHE KAacma3HOW aKTMBHOCTH M ()parMeHTHpoBaHHON xpomocomHoi JTHK, a
TaKKe XapakTepHble MOP(OIOTHYECKHe H3MEHEHUS, KOTOPbIC IPOSBIAIOT KIETKH IOCTE BO3JICHCTBUA
HMMMYHOTOKCHHA, IO3BOJISIIOT CAeNaTh BbIBOJ, 4TO 4DS5scFv-miniSOG BbI3bIBaCT HEKPO3 PAKOBBIX KIETOK.
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BJIUAHUE HAHOYACTHUL, 30/JIOTA HA IIPOLECC UCKYCCTBEHHOM
TPIOJI]/IHAYI.[PIPOBAHHOFI JEKOHAEHCALIMU AAEPHOTO XPOMATHUHA B
3PEJIBIX CIEPMATO30UJAX MbIIIEA-TUBPUAOB CBA/C57BL6 H
MBILIEN JTUHUHU 129/IMG, MYTAHTHBIX 10 TEHY AHK-IIOJIUMEPA3bI
WOTA

C.T. 3axugosl, B.M. Pyp,oﬁz, 0.B. .Cl,emeH'rbeBaZ, H.M. My,q»(upul, C.M. HaBmo'-leHKosal, WU.B.
MaKaposag, Wn.A. 3eneHMHa1, T.N. Mapl.ual(", N.E. AHApee333

"Mockoesckuii 2ocydapcmeeHHblli yHusepcumem um. M.B. /lomoHocosea, Mockea,

Poccus, zMHcmumym pusuveckoli xumuu u anekmpoxumuu um. A.H. ®pymkuHa PAH, Mockea,
Poccun,3MHcmumym MorneKynsapHoii 2eHemuku PAH, Mockea, Poccus, 4Ml-:cmumym 6uonozauu
pa3zsumus um. H.K. Konbyoea PAH, Mockea, Poccus

C mnomowmpbI0 METOJa JEKOHJCHCALMM XPOMATHHA INVitro W3ydeHbl IIOCIHCACTBHS JeiicTBUs
YIBTPaMalblX HAHOYACTHUIIAU Ha HATHBHBIC 3pelible CIepMaro3ouibl Mbimei-ruopunos CBA/C57Bl16 u
mbireit guann  129/IMG, wmyrtantHbix mo rexy JHK-momumepassr #fora. I'ameTsl, BbIICICHHBIC W3
SIUIUANMUCOB MbIlIeil 00euX JMHHI, MHKyOMpOBaIM B (DU3HOJIOIMYECKOM pacTBOpe (KOHTPOIb) U B
TUIpo30Jie HaHodacTHll 3o0i0ta (ombiT) mpu 23, 37 u 60°C B Teuenune 30 MuH. 3aTeM KOHTpPOJbHBIE U
OmBITHBIE 00pa3ibl 0OpabaTeiBaIM B pacTBOpe, cojeprkaiiem poaeumicyibdar Harpust (JACH) u TnonoBsrit
JIeKOHJEeHCUpytommuid areHT qutuorpentorn (ATT).

IMoxmcyeTsl mOKa3anmy, 4YTO MOCIe MHKyOarmu crepMueB Mbimei-ruopugos  CBA/C57Bl6 B
¢dusnonornueckoM pactBope (KOHTponb) Tpu Temmeparypax 23, 37, 60° Beixom sAmep ¢
HEJACKOHJACHCUPOBAHHBIM, YaCTUYHO U NOJHOCTBK JACKOHJACHCHUPOBAHHBIM XPOMAaTUHOM 6BIJ'I TIPAKTUYECKH
onuHakoBeIM — 2:9:89%, 2:8:90% u 0:5:95%. Ilpu Tex ke TeMIEpaTypHBIX YCIOBHAX HHKyOauuu,
«O30JI0YCHHBICY» CHEPMATO30MIBl IPOSBUIIM BBICOKYIO ycTOHuMBOCTH K jedictButo JTT: wumcno
HEJIEKOHJEHCUPOBAHHBIX, YaCTHYHO U TOJNHOCTBIO JEKOHJEHCHPOBAHHBIX SAJEP COOTHOCHIIOCH Kak
30:33:37%, 30:40:30% u 78:22:0%. Yro kacaercs momyiasuuu crepmueB Mbimeil auaun 129/IMG, To B
KOHTpOJIE, IOCNie HMHKyOaluu KIeTOK B (U3MOIOrHYecKOM pactBope mpu 23, 37, 60° mpoueHTHOE
COOTHOIIIEHNE HEIEKOHIEHCUPOBAHHBIX, YACTUYHO U IMOJHOCTHIO JEKOHJECHCHPOBAHHBIX SIJEP COCTABHIIO
0:13:87, 3:12:85 1 20:49:31, Tor1a Kak B OIBITE, COOTBETCTBEHHO, 8:27:65, 3:45:52 n 31:66:3.

ComnocraBieHHe IONYYCHHBIX pE3yJbTaTOB IIOKA3bIBAaCT, 4YTO B KOHTPOJE OTBET HATHBHBIX
SMUIUANMAIBHBIX CLIEPMATO30110B MbIiei-ruopunoB CBA/C57BI6 u MmytanTHBIX Mblei muaun 129/IMG
Ha paeiictBue JITT omnmuaercs Toabko npu 60°, B TO BpeMs Kak mociae 00paboTKH HaHOYACTHIIAMH 30J10Ta
pa3nuuMs eCTh IIPU BCEX HCIOJIB30BAHHBIX TeMIepaTypax HMHKyOauuu. Hammy OmbITBI C yJIbTpaMallbIMH
HAHOYACTHUI[AMH 30JI0Ta YKa3bIBAIOT HA MOTEHIMATbHYI0 BO3MOXHOCTb CYIIECTBOBAHMS KAKUX-TO TOHKHX
pasnuuuii B ynakoBke JIHII-kommiekca B 3pesibIX ramerax camuoB Msimei-rudpunoB CBA/CS7BI6 u
MyTaHTHBIX Mbiei tuaun 129/IMG.

B pabote o6cyxIaroTcss BO3MOXKHBIC (DH3UKO-XMMHYECKHE MEXaHH3MBbI JACHCTBHS HAHOYACTHUI 30JI0TA
Ha 3peJible CIEPMATO301 1bl MIEKOIHUTAIOIINX.

PaGora mnomiepxkana mporpammoil (yHAaMeHTanbHbIX ucciaenoBanuii Ilpesmamyma PAH «Kusas
HPHPOJA: COBPEMEHHOE COCTOSIHHE U IPOOIEMBI Pa3BUTHS».
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B/IMSAHUE ®0CPO/IUIIUJHBIX HAHOYACTHUL, YIbBTPAMAJIOT O PASMEPA
HA OBPATHBIA TPAHCIIOPT XOJIECTEPUHA

KyauHos B.A., Koctpiokosa J1.B., Kacatkuna E.O., Unatosa O.M., Apuakos A.U.

UHcmumym 6uomeduyuHckoli xumuu um. B.H.Opexosuya

ATepockiiepo3 3aHMMAeT BeAyllee MECTO B CTPYKTYpe CMEPTHOCTH CPEIM HacelIeHHs BO BCEM MUpE.
Ipy 3TOM OCHOBHBIM (paKTOPOM PHCKA aT€POCKIEPO3a COCYNOB MPHU3HAH BBICOKUH ypPOBEHb XOIECTEPHHA B
KpOBH. B cBsi3u ¢ aTUM OJHHUM H3 IIOJAXO010B Hqu)HﬂaKTHKM U TE€panuu aTepoCKiIepo3a ABJIACTCA KOPPEKLIUA
ypoBust xonectepuna (XC) maasmbl. Cpeu JIGKapCTBEHHBIX IIperapaToB ulsi CHIDKeHHst ypoHst XC
Hambonee pacmpocTpaHeHHbl —mHrHOMTOpel ['MI-KoApenykrazsr —  xmoueBoro  ¢depmeHTra B
Hocye1oBaTenbHOCTH peaknuii cuaTe3a XC. OfHaKo MOKa3aHO, YTO TEpPamMs CTaTUHAMH CHIDKACT PUCK
Bo3HukHOBeHUst KBC ymumb Ha 20-35%. Ipu aToM perpeccust aTepoCKIIepOTHYECKUX TTOPaXKEHUI COCy10B HEe
HaOmozanack. B Hacrosmiee Bpemst Oonblioe BHHMAHHE YJICIACTCSA IIPOLECCAM, OTBETCTBCHHBIM 32
BeiBesienne XC u3 opraHmsma — T.H. «oOpatHomy» Tpancnopty XC (OTXC). OcnoBHbIM 3BeHOM OTXC
SIBJISIOTCS JIMTONPOTEHHBI BhICOKOH mnotHocTH (JIBIT). DddexruBnocts OTXC onpenensiercss He TOIKO
ypoBHeM, HO u coctaBoM JIBII, B uacTHOCTH coaepkanueM B HuX (ocharnmpmixoiuna (PX). Jro in vitro
MoATBeprKaaeTcs mosbimenneM aknenuun XC u3 makpodaroB npu Hacbimennn JIBIT ©X-Hom, a Takke
9} (HeKTHBHOCTBIO TEpPAIIMH aTEPOCKIIEPO3a C HCIOIB30BAHUEM MPEIIAPATOB HA OCHOBE MOJIMHEHACHIIIEHHOTO
(ocharuanIxonmHa.

B Hacrosmee BpeMsl CXEMBI JICUCHHS AaTEPOCKIEpO3a MPAKTUYECKH HE BKIIOYAIOT HepopaabHOe
BBEJCHUE NpemapatoB He ocHoBe DX mu3-3a OTCYTCTBHA JIEKapCTBEHHOH (OpMBI, obecredynBaromei
sddexrunyio aktupanuio OTXC. B MIBMX Ha ocHOBE OpUrMHAIBHOH (HoChONUNUIHON KOMIO3HIMH
pa3paboTaH JeKapcTBEHHBIH npemnapaT PocoNMIOBUT, KOTOPBIH B BOXHOW cpeie MpeACTaBIseT CoOOiH
HaHOAMYJIbCHIO ¢ pa3MepoM uacturl 20-25 M. In Vitro HaGmromaercst oGpaTHast KOPPEISLHS HACHIICHUS
JIBIT ®X-HOM € pa3MepoM 4YacTHIl dMYJIbCHH. IN VIVO MoKa3aHo, 4TO B CPaBHEHHH C KaICyJIbHON (OopMOit
npemnapara DcceHipane BcacbiBanue @JI B Bue HAHOYACTHI] YBEINYMBACTCS 1OYTH B 2 pasa. IloBblenue
kuieyHoi abcopoin X nomkHO crocodcTBOBaTh oboramenuto umu JIBIL, a, ciienoBatenbHO, YCUICHUIO
OTXC. B HacTosmiee BpeMs MPOBOAATCA KIMHUYECKHE MCCIEOBAaHUS 0€30NMacHOCTU M TE€PEHOCHMOCTH
npenapara PocONUIIOBUT 310POBBIMH J0OPOBOJIBLAMH.
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XAPAKTEPUCTUKA BS3KOYIPYTMX CBOVICTB MEMBPAH KJETOK
YEJIOBEKA IPHU BBAHMO}IEFICTBPIPI C AMOPUPU/IBHBIMU
MOJIMMEPAMU METOJOM ACM B ) KUJAKOCTH

BoHgapb O.B., Nle6eaes A.B., LeBueHko B.A., OcuH 10.H., Wrbipaun O.I., A6gynnuu T.U.
Ka3zanckuii (Mpueoncckuii) pedepansvHoiii yHusepcumem, KazaHe, Poccus

Jlnst u3ydeHus BIUSHHS aM(pUQUIBHBIX IOIMMEPOB HA MHMKPOMEXaHMYCCKHE CBONCTBA KJICTOYHBIX
MeMOpaH IpUMEHeHa aTOMHO-cioBas Mukpockormus (ACM) B kuakoctd. C HOMOLIBIO  OCTPOro
KaHTUIeBepa (IuaMeTp 30HAa mopsaka 10 HM) momydeHbl H300pakeHUs ToHorpaguu IOBEPXHOCTH
HepBUYHBIX (HHOPOOTACTOB KOKH uenoBeka. OIHAKO CKAaHMPOBAHHE MOBEPXHOCTU OIMyXOJEBBIX KIIETOK
QHAJIOTMYHBIM CIIOCOOOM 3aTPYIHEHO B CBS3M C MX MEHbIICH YIPYrocTblo M airesueil k cyocrpary. s
YCTpaHEHHUsI STUX HEJOCTATKOB HAMH OBLIM M3TOTOBIICHBI CHEIMATbHbIC 30HMBI C 3aKPEIICHHON KBAapIEBOM
Mukpocdepoil Ha BepIIMHE KaHTeIHBapa. AHAIM3MUPYs CHIOBBIC KPHUBBIC B XOJE MPOJABIMBAHHS KIETOK
30HJIOM, MOJIy4eHBI 3Ha4eHHUs MOAY. s FOHra (IIpoCcTOro U KOMIUICKCHOT0), BSI3KOCTH U BPEMEHH PeIaKcalin
IUIa3MaJIeMMBI.

C MOMOIIBIO TIPEUIOKEHHOTO MOAXO0Aa MBI MPOAHATU3MPOBATN M3MEHEHHS BS3KOYNPYTHX CBOMCTB
IIa3ManeMmsl kieTok PC-3 mpu B3auMOACHCTBHH C JIMHEHHBIM OJIOKCOMONMMEpoM dTiwieHokcuaa (90) u
npormnenokcuaa (II0) L61, xoMno3uuust KOTOPOro ¢ HIPOTUBOOIYXOJICBBIM IIPENApaToOM B HACTOSIICE
BpeMs POXOAUT KIMHMUYECKUE HCTIBITAHHUSA, a TAKXKE C HOBBIM TpeX (YHKIMOHAIBHBIM OIOKCOMOIMMEPOM
90 u I10 mapku Jlanpos. [TokazaHo, 4To HCCaeAyeMbIe MOTUMEPHl YMEHbIIAIOT MOAyIb OHra 1 BA3KOCTh
IUIa3MaJIeMMBI, YTO MOXET COCOOCTBOBATH BHYTPUKJICTOYHO!H JOCTABKE JICKAPCTBEHHBIX CPEJICTB.

Section 6: Nanotechnologies in medical and biological research
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BJINSIHUE HAHOAVCIIEPCHOM ®OPMbI ITIOKOHATA KAJIbLIYA HA
METABOJIM3M KOCTH IIPU XPOHUYECKOW UHTOKCUKALIMU
X/IOPUPOBAHHBIM YTI'JIEBOJAOPOJ0M

WU.A. MeHblKKOBA, J.P. Bukmertosa, ®.X. Kamunos
r60Y B0 brMy Munx3dpasa Poccuu, 2. Yepa

Llenb paboTh! - OLEHUTH 3P HEKTHBHOCTH IIPUMEHEHHS HAHOIUCIICPCHOH aMOP(HO# (hOPMBI TIIIOKOHATA
KanbIus (KanbIuii-Mar) Ha MeTaboII3M KOCTHOW TKaHM SKCHEPUMEHTAIBHBIX )KHBOTHBIX IPH XPOHUYECKON
HHTOKCHUKAIMH AUXJIOPITAHOM.

SKCHepl/IMeHTbI IPOBEJICHBI HA 80 I10JIOBO3PEJIBIX 6eHbIX KpbICaX, KOTOPBIM €KE€AHEBHO B TCUCHUE ABYX
MecsIeB BBOAWIN BHyTpIkenynouno XD, B cymmaproit mosze 0,1 JIJA50 (50 mr/kr). JXKuBorHble ObLIH
paszieNieHsl Ha 2 Tpynmbl: 1-10 (KOHTPOJIBHYIO) IpymITy cocTaBuan 20 KpbIC, KOTOPbIE HA NPOTSKEHUH JIBYX
MECSLIEB ©XKEJHEBHO IMOJTyYald OJMBKOBOE MAClO, KpbIChI 2 rpymmbl Ha ¢(oHe MHTOKcHKamun XD
HOJTyYaIu €XEeJHEBHO BHYTDPIDKEIYAOYHO B TEUCHHE IOCIEIHEr0 Mecsla SKCIepHMeHTa Kaubimi-MAT,
KOTOPBIH BBOAWIN B BUJIE CyCIICH3HHU U3 pacdeTa 253 MI/KT Macchl Tena.

V JKUBOTHBIX B IUIa3Me KpPOBH OIPEACIIANIN COACPKAHUE OGLLICFO U HMOHU3WPOBAHHOIO KallbIU,
tdocthopa, C-KOHLEBBIX TENONENTHIOB KOJUIATCHA THNA I, aKTHBHOCTh OOIIEH M KOCTHOM IIEIOYHOH
¢doctaraspl, ypoBHH TECTOCTEPOHA, 3CTPaJAHOia, KOPTH30]a, IapaTropMoHa. B romorenarte smudwusa
TPYOUATBIX KOCTEH ONpe/ieNsiin coeprkanie OeTKOBOCBI3aHHOIO H CBOOOHOIO OKCHIIPOJIHHA.

HOJ’ly‘leHHble pe3ynbTaThl IMO3BOJIMIIM YCTAaHOBHUTH, 4YTO HWHTOKCHUKALMUsA IUXJIOPITAHOM OKa3bIBacT
CHCTEeMHOE BO3JICHCTBUME HAa OpPraHbl M TKAaHU, BKIIOYAs SHIOKPHHHBIC JKEIe3bl, pe3ylbTaT, KOTOPOro -
pa3BUTHE T'OPMOHAIBHOIO )mcﬁancha, HETaTUBHO BJIMAIOLIETO Ha PEMOJACINPOBAHUE KOCTHOM TKaHH", C
[PEBAIMPOBAHUEM IIPOLIECCOB Pe30pOunK. BBeneHne MofonbITHBIM KUBOTHBIM Ipenapara Kanbiuii-MAT
CIIOCOOCTBYET HOPMAJIM3AlUK MOKa3aTeNell KalblUeBOro 0OMeHa, CHIKCHHIO JECTPYKIMH KOCTHOH TKaHHU,
BOCCTAaHOBJICHHIO OalaHCca KOCTHOW pe30pOIMH H OCTEOTeHE3a.
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MONITORING DYNAMICS OF BIOMOLECULES, DRUG CARRIERS, AND LIVING
CELLS BY ORGANIC ELECTROCHEMICAL TRANSISTORS (OECT) TOWARDS
INNOVATIVE BIOELECTRONICS

S. lannotta

Institute of Materials for Electronics and Magnetism (IMEM), National Research Council (CNR),
Parma, Italy.

Organic Electrochemical Transistors (OECTs) are emerging as devices ideally suitable for biomedical
sensing and bio-electronics[1]. We here show OECTSs operating in bio-liquid environments sensing and
monitoring biomolecules at high sensitivity. The devices, based on the conductive polymer PEDOT:PSS,
operating at low-voltages in liquids, confirm to be an ideal interface between electronics and biology[2].

In particular we will discuss our recent achievements in biosensing relevant for nanomedicine and drug
delivery applications: detection and monitoring of drug-loaded liposomes and liposome-based nanoparticles
[3] real time studies and analysis of redox properties of phase-responsive pigment biopolymers[4]. Finally
we achieved the ability to directly study drug stress and death on cells cultivated on a Transwell membrane,
directly integrated in the OECT. We will show the first observation of cellular death, induced by drugs and
other chemical substances on normal and cancer cells, achieved by monitored the device output current that
is sensitive to the cells death. These studies pave the way to OECTs as low cost and disposable devices for
the monitoring drugs action dynamics.

[1] Coppede, G Tarabella, M Villani, D Calestani, A Zappettini, S lannotta, Human stress monitoring
through an organic cotton-fiber biosensor, J. Mater. Chem. B 2 (34), (2014), 5620-5626; F. Gentile, N.
Coppede, G.Tarabella, M.Villani, D. Calestani, P. Candeloro, E. Di Fabrizio, S. Iannotta, Microtexturing of
the Conductive PEDOT:PSS polymer for Super-hydrophobic Organic Electrochemical Transistors, BioMed
research international 2014 (in press)

[2] G. Tarabella, F. MahvashMohammadi, N. Copped¢, F. Barbero, S. Iannotta, C. Santato and F.
Cicoira, “New opportunities for organic electronics and bioelectronics: ions in action”, Chemical Science,
2013, 4, 1395-1409.

[3] G. Tarabella et al., “Liposomes Sensing and Monitoring by Organic Electrochemical Transistors
Integrated in Microfluidics”, Biochem. Biophys.Acta, 2013, 1830, 9, 4374-4380.

[4] G. Tarabella, A. Pezzella, A. Romeo, N. Coppede, P. D’Angelo, M. Calicchio, M. d’Ischia, R.
Mosca and S. Iannotta, “Irreversible Evolution of Eumelanin Redox States Detected by an Organic
Electrochemical Transistor: En Route to Bioelectronics and Biosensing”, J. Mater. Chem. B, 2013,1, 3843-
3849.
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UCCJIEJOBAHUE UMMYHOTEHHOCTHU ’rEHHO-UHXXEHEPHOTI'O
INPEITAPATA HA OCHOBE JOMEHA III BEJIKA E BUPYCA KJIEILLIEBOTI'O
JHUE®PA/IUTA HA MbIIIIMHON MOJEJIN.

1Epu.loaa A.C., 1l'pa 0.A,, 11awyk A.M., 1F;:uyrwma T.M,, 1I'pomona A.B., 1ISap'rOB M.C., 'CaBuHa
Aa.m,, 1Man-lyxtoma M.C., lCemuxun A.C., 1l'anyLumma 3.M., 2Koznosckan n.u., 2M.C.Xono,c:l,wnoa,
zKapral-lon;a r.r., 1I'IyMMM B.l'., 1Kapﬂrkma A.C.

‘o6ry “Hay4yHo-uccnedosamenbckuli uHCMumym mMuKkpobuosoauu u 3nudéemuosno2uu uMmeHu
noyemHoz2o akademuka H.®. Flamaneu” MuHucmepcmea 30pasooxpaHeHust Pocculickoli
®edepayuu; 2orey “UHcmumym nonuomuenuma u 8upycHoix aHyeganumos umeHu M.II.
Yymakosa”

CyuiecTBylolmie BaKUMHBl TIPOTUB BUpyca KiemeBoro oHuepamuta (BKD) nokazamm cBoro
s dexruBHOCTL. TeM He MeHee, HEOOXOAMMOCTh PEBAKIMHALMI, BO3MOXKHOCTh AJUIEPIHYECKUX PEaKLHii,
BBICOKAsl CTOMMOCTB, DPETHCTpalUs ClIydacB 3a00JeBaHMS CpPEIM BaKIHMHUPOBAHHBIX BBI3BIBAIOT
HE00X0JMMOCTh pa3paboTku Oosee Ge3omacHO 1 AP HEKTUBHOMN BaKIIUHEIL.

MBI M3yYMJIM MMMYHOI€HHOCTb npenapata, copepxkaiiero nomen Il 6emxa E obonoukn BKD kak
aHTHIeH. B kauecTBe agbloBaHTa OBbLI HCHOJIB30BaH JEKCTPaH U cuHTeTn4ecKkneCPG ONMUrOHYKICOTHIBL.

Jlns ouenkn BapuaGenbHocTH nomena Il Genmka E Obutn mpoanamu3upoBaHbl 386 JOCTYHHBIX
TocIeI0BaTebHOCTEN, noydeHnbIx yepe3 bJl GenBank. Pesynbrarsl mogreepaunu, uro gomen 1 Genka E
nveer tpu nosummu (313, 317 m 331), aMHHOKHCJIOTHBIC OCTaTKM B KOTOPBIX PAa3IMYAIOTCS IS
renernueckux TunoB BKD (Cubupckoro, Epomeiickoro u [lanpHeBocTouHoro). IlosTromy B cocTaB
npenapara ObUTH BKIIOUEHBI TPU OCHOBHBIX BapHaHTa MOCIeA0BaTenbHOCTH AoMeHa l11.

ITna3mMuaHbIe KOHCTPYKIIMH, COACPIKALIHUE M0CIef0BaTenbHOCTh JoMeHa |11 Genka E Tpex renernueckux
THIOB, ObUIM TNOJIyYEeHBI M OKCIpeccHpoBaHbl B E.COli. AHTHreHHas CTPyKTypa OYMIIEHHBIX OCJIKOB
MOATBEpIKIeHa ¢ moMoIbio MDA ¢ ucronp30BaHHEM MOHOKIOHANBHBIX aHTHTEN K 6enky E (“BexTopBKD-
AnTHren”) 1 cIBOpOTOK 6071bHBIX KO,

B CbIBOpPOTKAaxX Mbliiel, UMMyHH3HPOBAaHHBIX HpEHNapaTOM Ha OCHOBE TI'€HHO-HH)KEHEPHOro Oelka,
merogom MDA obHapyxenbl antutena K mrammy CopbuH B KoHUeHTpauuu 47600 ex./ma — Ha BTOpOId,
239000 ex./mn — Ha TpeTbel, 1 1635000 exr./Mi1 Ha YeTBEPTOIl HeZENe MOC/ie UMMYHHU3ALIIHI.

Peaxius HelTpanuszanuyn Onsmex Bupyca B Kynbrype kierok CIIOB mms npemapara ma ocuose |l
JIOMEHa TeHHO-MHXKeHepHoro Oenka E mokasana moHMKEHHBIE OTHOCHTENBHO BaKIHUHBI cpaBHeHHA “‘Kiem-
D-Bak” THTpHl aHTHTEX KO BceM TpEM ucmoib3oBaHHbIM mTammaM BKD (Bacwibuenko, Codbus,
Abcerrapos) Ha 2, 3 u 4 Hezelle I0C]Ie UIMMYHHU3ALNH.

TToka3aHo, 4to reHHO-HHKeHepHblit JomeH |1 6enka E o6onoukn BKD nmeeT aHTHIeHHYIO CTPYKTYpY,
COOTBETCTBYIOILYIO HATUBHOMY Oenky. [Ipenapat HHIyIMpyeT CHHTE3 IPOTUBOBHPYCHBIX HEUTPATH3YIONINX
aHTUTEN, CNeU(UYHBIX B OTHOLICHMH oOInpeieNieHHbIX mramMmoB BKD. Jlaneueiimas paGora Oyner
HaIpaBJICHA Ha MOBBIIICHUE IMMYHOTCHHOCTH IIperapaTa.

PaGota nognepxana rpantom [Ipesunenta PO “Benymme nayunsie mkossr” HIII-2038.2014.7.

Cekyusa 6: HaHomexHosnoz2uu 8 MeaUuUHCKUX u buosioauyecKux uccnedo8aHuax
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DIAGNOSIS OF ORPHAN DISEASE

E.N. Suspitsin

IN.N.Petrov Institute of Oncology, St.-Petersburg; *St.-Petersburg State Pediatric Medical
University

Rare (orphan) diseases include chronic debilitating conditions characterized by particularly low
incidence but altogether affecting around 6-8% of European population. Significant portion of patients with
rare diseases fail to obtain correct diagnosis and appropriate treatment within years; this is commonly
attributed to the lack of relevant knowledge and experience of practicing physicians. Approximately 80% or
rare diseases have genetic origin. Diagnostics of orphan conditions is compromised by their genetic
heterogeneity: indeed, every ethnic group has own “gene pool” brought by “ancestors of the nation” and
therefore unique spectrum of pathogenic mutations. Proper diagnosis of orphan maladies is important for
guiding the treatment as well as for further family planning. It also provides better opportunities for social
and psychological rehabilitation of the affected subjects, such as visiting targeted learning courses, access to
specific patient communities, participation in internet-based networks, etc.

Some targeted therapies for orphan diseases have recently become available, e.g. ivacaftor in cystic
fibrosis, enzyme replacement therapy for lysosome storage diseases, vandetanib for medullary thyroid cancer
etc. Recent studies have demonstrated encouraging results of the use of mTOR inhibitors in patients with
tuberous sclerosis (TS). We are aiming to create a registry of TS patients. So far, we managed to identify 38
subjects with clinical manifestation of TS. Appropriate DNA analysis confirmed the presence of mutations in
28 (74%) cases (TSC1: 8; TSC2: 20). We consider exome sequencing for TSC1/2 mutation-negative cases
for identification of novel TS genes.

Use of exome sequencing in previously unstudied populations may have significant implications. We
have recently identified a multi-case family with Bardet-Biedl syndrome (BBS), which is a rare autosomal
recessive ciliopathy manifesting with obesity, postaxial polydactyly, retinal degeneration, mental retardation
and renal abnormalities. High genetic heterogeneity significantly compromises DNA testing for BBS
patients. We opted for the use of exome analysis, and revealed L656fsX673 mutation in BBS7 gene both in
parents and in affected children; BBS7 is not included in standard diagnostic BBS panels, however our
extended epidemiological study has demonstrated its non-random occurrence and therefore high relevance
for Russian population.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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CUCTEMHBIN noAaxoJA K BbBIABJIEHUIO POJIHU 3HTEPOBAKTEPUH B
MATOTEHE3E BOJIEBHHU KPOHA

Taxrt A.B., MaHonos A.C., KaHbirnHa A.B., KoBapckuii B.A., PakutuHa [1.A., Koctpiokosa E.C.,
Anekcees A.T'., ToBopyH B.M.

HUU ®XM, Mockea, Poccusa

MerareHOMHBIN aHATU3 MHKpOG]/IOTBI KHIIEYHUKA YE€JIOBEKAa B HOPME U IIpHU 3360HeBaHHﬂX TIOKa3bIBacCT,
YTO IIOBBIIICHHAS IIPEJCTaBICHHOCTh OakTepwii cemeiicrBa Enterobacteriaceae - ommn u3 npusHakoB
nucbananca mukpoouorsl. Tak, Gonesub Kpona (BK), stmomorust koropoil mo KOHIA HE IpOSICHEHA,
accouuupoBaHa ¢ poctoMm join Oakrepun Escherichia coli B mukpo6uore. HecMoTpsi Ha MHOXKeECTBO
HCCIIEA0BAaHUIT PO aHHOW OakTepHHu, psiJ BONPOCOB IO CHX IMOpP OCTaroTcs Oe3 orBera. SIBisiercs m
E.coli ommoit m3 mpuumn BK mim ke ec NOBBIMICHHAs MPEACTABICHHOCTh - JIMIIb IOCICACTBUEC
3abonesanns? CymectByer Jm BK-accouuupoBannas rpynma E. coli kak oJuH WiIHM  HECKOJBKO
CHCHHCI)I/I‘ICCKI/IX CI)I/IJ'IOTI/II'IOB, H, €CiIu Ja, TO B 4YE€M HX XapaKTE€pHOE OTIWYHE OT TOro Xe BHIA,
HPHCYTCTBYIOIIETO B MUKPOOHOTE KaK y 3MOPOBBIX JIFOJEH, Tak M IpH Apyrux 3aboneBaHusx? Ha xaxom
YPOBHE BBIIEIACMA 3Ta CUTHATYypa — HAa YPOBHE OTJACIBHBIX I'€HOB, CEMEHCTB reHoB, (yHKIWMl, Habopa
¢dynkuuit? Tereporenna nu Kpon-accoumnpoBanHasi KuIleyHast manouka — kak B npegenax JKKT oxaoro
MAlMeHTa, TaKk M Mexay HauudeHTaMu? YrToObl OTBETHTH Ha 3TH BOIPOCHI, MbI mpoBend Shotgun
METareHOMHBIN aHAIN3 MUKPOOHOTHI y TanueHToB ¢ BK cOBMECTHO ¢ TEeHOMHBIM aHAIIM30M U30JIHPOBaHHBIX
ot Hux mrammoB E. coli. [lnst konmuectBeHHoro npodumiposasus reHHoro cocrasa E. coli B Merarenome
Hami ObLI MCIONIb30BaH HAa0Op TEHOB, HA3BaHHBI HAMU MOTEHUHMATbHO mnatoreHHbiMu reHamu (POG),
KOTOPBIH ObLI IOJYYCH ITyTEeM BBIYMTAHHS HHBAPHAHTHOIO MHOXECTBA '€HOB (COre-reHoMa) u3 IaHreHOMa
JUIS M3BECTHBIX TE€HOMOB 34 MATOr€HHBIX W KOMMEHcaJbHbIX ImTammoB E. coli. OrtrHocurenbHas
npezicTaBiIeHHOCTh TeHoB POG OblTa MCIIOIB30BaHA JUIs CPABHEHHs! HOBBIX METAareHOMOB marneHToB ¢ BK ¢
6onee uem 400 MeTareHOMaMH HAcCeJICHUsS CTPaH MHpa — Kak 3740poBbiMH, Tak U ¢ BK. Crarucruueckuii
anainu3 mokasai, 4to E. coli or mauuentos ¢ BK 00pa3syror HeCKOJIbKO KOMITAKTHBIX KJIACTEPOB CPEeaN 0O
BbI60pKI/I, TP 3TOM METAreHOMBI U3 Pa3sHbIX OTACIOB KHMIIEYHHKA OT OAHOI'0O M TOrO K€ ITallMEHTa UMEKOT
BBICOKOE CXOJCTBO. ODTH Pe3yIbTaThl ObUIM IIOATBEPKACHBI HA YPOBHE CXOJCTBA OJHOHYKICOTHIHBIX
noimmopdusmoB mMexay E. coli u3 pasHbIx MerareHOMOB. Pe3ynbraThl FéHOMHOTO CPAaBHEHHSI H30JISTOB,
IIOJTYYE€HHBIX OT Pa3HbIX MMAIMEHTOB, OKa3aJIMCh COrJIACOBAHHBIMHU C METAr€HOMHBIMU JTaHHBIMU. OGOﬁLLIeHHC
Ha ypoBHEe (YHKIMII T'CHOB, Pa3IMYAIOIIMX MHKPOOHOTY 3[0POBBIX JIOACH M IALMEHTOB, MO3BOJSCT
NPUOIU3KUTHCS K IoHMMaHuto ponu E. coli B matorenese BK.

CeKL{Uﬂ 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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AHAJIN3 ACCOLIMALIUH IMTOJIMMOP®HBIX JIOKYCOB 'EHOB GRM3 UGAD2
C PABBUTHUEM HIU30PPEHHUHU Y PA3/IMYHBIX 3THUYECKUX I'PYIIII U3
PECIIYBJIMKH BAIIKOPTOCTAH

Kunsawesa KapuHa OnerosHa, Napeesa AHHa ImupoBHa, XycHyTAaMHOBa dnb3a KamunesHa
®dedepanbHoe 2ocydapcmeeHHoe 6odxemHoe yupexcoeHue « MHCcmumym 6uoxumuu u
2eHemuKu» Ygumckozo HayvyHo20 yeHmpa PAH, 2. Y¢pa, Poccus, Pecnybnuka bawkopmocmaH

IInsodpenus - 910 TSHKETO0E MHOrO(GaKTOPHOE MCUXUYECKOE 3a00ICBaHNE C BEICOKHM KO3 HIMEHTOM
HacnenoBaHus (oK. 80%) M NPHOIM3HTENLHO OJMHAKOBOI PacIpOCTPaHEHHOCTHIO BO BceM Mupe (oK. 1%
Hacenenus). Hapymenne (QyHKIMOHHPOBAHHMS IJIyTaMaTePrHYecKOdl CHCTEMBI, a Takke Jeduiur
MHrHOMPOBaHMUS, CBA3aHHBIH ¢ HapymieHHeM pabotsl TAMK-epruueckoii HEHPOTPAaHCMHUTTEPHOH CHCTEMBI,
CUMTAIOTCS OJHMMH M3 BaKHEHIIMX KOMIIOHGHTOB OJTHONATOreHesa ums3oppenun. V3 nurepaTypHbIX
JTaHHBIX M3BECTHHI aCCOLMALMK MOJMMOP(HBIX BApUAHTOB reHa MeTabOTPOIHOrO peLenTopa riiyramara
tpersero tuma GRM3 (70921.1 - g21.2) u rena [ AMK-nekap6okuciazst GAD2 (10p11.23) ¢ passutiem
30 PEHHH.

Llenb HaHHOTO MCCICIOBAHUS - M3YYCHHE POJM TPEX MOIUMOPQHBIX JIOKycOB 5274622, rs187993,
rs6465084 rera GRM3 u 1Byx momumopdHbIX J0KycoB s2236418, rs928197 rena GAD2 B passuthn
H30()PEHUN B ATHUYECKUX IPYINIAX PYCCKUX M Tarap u3 PecmyOnmku bamkoproctan. Bribopka cocrosiia
n3 338 6onbHbIX (50% pycckux u 50% Ttarap) u 350 310poBbIX HHIMBUIOB (50% pycckux u 50% Tarap).

B pesynbrare NPOBEACHHOTO HCCICAOBAHMS BBISABICHBI MapKepbl IOBBIICHHOTO PHCKA Pa3BUTHS
mm3odpernn — oo rerotunsl GRM3 * G / * G (OR = 2,16; P = 0,043) nokyca rs187993 rera GRM3 B
pycckoii stHHYeckoi rpymmne 1 GRM3 *4 / * A (OR = 3,69; P = 0, 000003 ) u amrens GRM3 *4 (OR =
2,55; P = 0,0003) mommmopdroro iokyca rs6465084 rema GRM3 y umip Tatapckoil STHHYECKOi
MPUHAUTOKHOCTH. AHATH3 HEPABHOBECHS 110 CLCTUICHHIO MOKa3al HATHYHE YMEPEHHOTO CIECIUICHHUS MKy
IBYMs JIOKycamu 5274622 u rs187993 rewa GRM3 (D ' = 0,51) B pycckoii stHu4eckoit rpymne. Ilpu
aHaIM3e PACIpPEJENICHUs YacTOT TalUIOTHIIOB MEX/y W3y4YCHHBIMH IDYIIAMH JIML C WH30(pPeHHeH U
KOHTPOJIEM JOCTOBEPHBIC PA3ITHYHsI HE BBISBICHBI.

Ipu U3Y4CHHH MONUMOP(HBIX JIOKYCOB reHa GAD2 oGHapyKeHO, 4910
renorun GAD2 *A/*A (OR=3,62; P=0,0009) u amens GAD2 *A (OR=3,11; P=0,002) siokyca rs2236418
SIBISIIOTCSL. PUCKOBBIMH MapKepaMH PasBUTHs MIN30(PEHHN y JIHI TaTapCKOW STHUYECKOH rpymimsl. Ilpu
aHAIM3e PACMpPEIeICHUs YaCTOT TalUIOTUIIOB, CKOHCTPYHPOBAHHBIX Ha OCHOBe rS2236418, rs928197 rena
GAD?2, BbisiBiieH ramiotun A7, sBISIIOLMACS MapKepoM IOBBIILIEHHOIO PHCKa PasBUTHS IMIM30(peHHH
(OR=2,15; P=0,0001) y ju1{ TaTapcKOi STHHYCCKON NPUHAICKHOCTH.

Pabora BImoNTHEHA TIpH Mo IeprkKe rpaHTa Poccuiickoro honma (GpyHIaMeHTaNbHBIX UccienoBanuid (Ne
14-04-97012p_noBoyKbe_a).

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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UJEHTUOUKALUA OHKOTEHHBIX U OHKOCYIIPECCOPHBIX MUKPOPHK
Y MX KJIACTEPOB IIPY PA3BUTHH PAKA TOJICTOM KMILIKA

Matuwos [mutpuii Fenaabesuy’, Tapacos Banentun Anekceesnu®, Boiiko Hukonait
Banepbeauql, LUnH EBreHna ®epopoBHa 1, TumowkunHa Hatanbsa HVIKOIlaEBHal, MaxoTKuUH
Mwuxaun AneKcaH,qposuul, JlomoHocoB AHapei Muxaﬁnosuuz, Kupnuii AnekcaHgp
AneKcaH.«:l,porwm2

IMHcmumym apudHbix 30H KO3Ho20 Hay4Ho20 yeHmpa PAH, 2. Pocmoe-Ha-foHy, Poccuiickas
®edepayus, 2000 "Unmepnabeepsuc”, 2. Mockea, Poccuiickas dedepayus

C HOMOLIBIO METOJA IApaUICIBHOTO MHOMKGCTBEHHOTO CCKBCHHPOBAHMS ObLI IIPOBEICH aHAIM3
skcnpeccurt MEKpoPHK B 5 00pasiax paka TOJCTOH KUIIKH U B 5 00pasinax HOPMalbHOMH TKaHH TOJCTON
KHIIKM TeX ke mauuenToB. Waentnduimposansr 15 mukpoPHK, koTopsie mnokasamu abGeppaHTHOE
M3MEHCHHE YKCIPECCHHU BO BCEX 5 CIIydasiX paka, IIpU 3TOM 7 U3 HUX MOKa3allH YBEIUYCHHUE KCIIPECCHH, a 8
— cHmkenne. Kpome toro, 8 u 17 mukpoPHK mponeMoHCTpHpoBaan yBEIMYCHHYIO U yMEHBIICHHYIO
OKCIIPECCHUIO B YETBIPEX OIIYXOJIAX, COOTBETCTBEHHO.

MukpoPHK, rmnoxasaBmie B HalleM MCCICAOBAHUM a0CPPaHTHYIO OKCIIPECCHIO B OIYXOJX,
HpeACTaBIeHbl B reHoMe 16 xmactepamu. IIpm 3ToM 6 U3 3THX KJIAacTepOB HPOJEMOHCTPHPOBAIN
OJIHOHATIPABJICHHOE M3MeHeHue dKkcnpeccuu Bcex MUKpoPHK, Bxomsmux B knacrep. st 10 ocraBumxcs
KJIACTEPOB U3MEHEHHE IKCIPECCUH ObLIO PA3HOHAIPABJICHHOE, YTO, O-BUUMOMY, CBSA3aHO C HAPYLICHHAMH
nporeccos co3peBanns MUKpoPHK, BXoasmmX B KIIacTephl TaKOro poja.

B pesynbTare npoBeseHHOrO HCCIe0BaHHUSA HaMK HaeHTU(HUIUpoBaHbl kak MukpoPHK, nms xoTopsix
paHee yxe Oblia Mokasza CBs3b C Pa3BUTUEM paka TOJCTOH KMIIKH, WM Y4acTHE B KOHTPOJE HKCIPECCHH
I€HOB, BOBJICYCHHBIX B DasBUTHE JAHHOrO TWma paka, Tak ¥ MUKpoPHK (miR-100-5p, miR-30d-5p,
miR-204-5p), 1uist KOTOPBIX TaKUe JAHHBIC OTCYTCTBYIOT.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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BO3MOXKHOCTb UCITOJIb3OBAHHA FISH U OHKOMAPKEPA AURKA JJ1A
BbIABJIEHUSA IOTEHLIUAJIBHBIX KAHIIEPOTEHHBIX CBOWCTB
XUMHNYECKHX COE,Z[PIHEHV[FI: AJIBTEPHATHUBHAA MOJEJIb IN VITRO.
KonecHukoBa MpuHa CTaHMCNaBOBHA

@ryrn "HUU Fuzuensl, Mpogpnamonozuu u Ikonozuu Yenoeseka" PMBA P®, CaHkm-llemepbype,
Poccua

Ten AURKA, pacrnonoxenuslii B sokyce 20013, komupyer Aurora-kuHasy, HEOOXOAMMYIO st
MPaBUIBHOM Cerperamuu XpoMocoM B MuTO3e. [Toka3aHO, 4TO aMIUIM(HKAIMs AAHHOTO TeHAa H/HIH €ro
CBEPXIKCIPECCHsT HAOMIOAAeTCsl B KJIETKAX MHOIMX 3JI0KAUECTBEHHBIX OIyXoJieil (KOMOPEKTalIbHOM pake,
paKke MOYEBOrO Iy3bIPs, MO3LOBBIX OIyXOJISIX, paKe IPy[H, SUYHUKOB, M T.J.), JCHKEMUsX, a TaKKe
00HapyKeHa acCOLMALHS BO3PACTaHMs KOMMIHHOCTH 9TOTO I'EHA CO CTEMCHBIO 3JI0KAYECTBEHHOCTH OIYXOJIH.
ITosTOMy JaHHBII '€H aKTUBHO MPEUIAraeTcsi B Ka4eCTBE AHArHOCTHYECKOTO M MPOrHOCTHYECKOro MapKepa
OHKOJIOTHYeCKUX 3abosieBanuii. HaMu OH ObLT HCIIOIB30BaH B Ka4ECTBE MapKepa B aJbTePHATUBHON MOIEIH
OLICHKM KaHIIEPOIeHHOro IIOTCHIHAla BEIIECTB HAa KyIbType IMM(MONUTOB Hepudeprdeckoil KpoBu
4enoBeka. Bputo mocrasnero 3 skcnepumenta ¢ ucrosb3oBanreM NiCl, (H3BecTHBIN MyTareH i KaHIIEPOTeH)
B KOHEYHOW KoHIeHTpauuu 50 Mkr/mi u 2 - Hanodactur SiO, B KOHEYHbIX KOHIEHTpauusx 100 u 200
Mkr/mit. Tectupyemble BelecTBa J00aBIsUIM B CAMOM Hadajle KyJIbTHBUPOBAHMS, [UIUTEILHOCTE KOTOPOTrO
cocraBmsia 96 4. C momompio FISH ¢ 3ommom, crenmdudnbiM k nokycy 20013, aHamumsupoBamm: 1)
komnyecTBo Konuii reHa AURKA; 2) CHHXPOHHOCTh PEIUTHKAIMM TOMOJIOTHYHBIX JIOKYCOB (HapyLIaeTcs
[pU FeHeTHYECKOM JHcOalIaHCe, B TOM YHCIIe B PAKOBBIX KieTkax). Bo Beex akcnepumentax kak ¢ NiCly, Tak
u ¢ SiO; Obuta 0OHApyKEHA TECHHXPOHU3AIMS PEILUTHKALIMA TOMOJIOTHYHBIX JIOKycoB 20(13, 9T0 KOCBEHHO
YKa3bIBAIO HA UX BEPOSITHOE MyTareHHOe JeiicTBre. B 2x skcrmepumenTax u3 3x mpu Boszaeiicteuu NiCl, u B
1 skcnepuMenTe u3 2X mpH BoszaelctBin SiO, B 00enX KOHLEHTPALHAX ObLIO OOHAPYKEHO TOCTOBEPHOE
HOBBIIICHHE KOJIMYECTBA KICTOK C yBeNM4eHHBIM unciaoM komuii rera AURKA. B 3Mm skcnepumente c
NiCl, u Bo Bropom akcrepumente ¢ SiO, TOCTOBEPHBIX Pa3iudMil MEXK/Iy OIMBITOM W KOHTPOJIEM BBISBICHO
He ObL10 (onHako st NiCl, HaGnronanack Tenaenuus, p=0,14) npu BbICOKOM 0a30BOM ypOBHE ITOKa3aTeNs Y
noHopa. ITosrydeHHbIe pe3ysbTaThl COrIACYIOTCs C MHOTOYUCIICHHBIMU JaHHbIME 0 KaHueporenHoct NiCl,.
PesynbraTsl am1st HanouactH SiO, Takke yKa3bIBAIOT HA MX 3aMETHOE BIHSHHE HAa JTHMQOIHTHI YENOBEKa,
OJIHaKO, YTOOBI TOBOPHTH 00 HX KaHIEPOreHHOM 3(deKxTe, HeOOXOAUMBI TOMOTHUTEIbHBIE UCCIIEOBAHMS.
TeM He MeHee, pe3yIbTaThl IIMIOTHBIX SKCIIEPUMEHTOB FOBOPST O TOM, YTO BHIOPAHHBIH [0X0/] MOKET ObITh
nH(OPMATHBEH I aHATIN3a OTCHINAIBHBIX KaHIIEPOreHHBIX CBOMCTB BEIIECTB.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
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MOJIEKYJIAPHBIE MEXAHU3MbI B3AUMOCBA3U B-IJ/IOBYJIMHOB
IUVIABMbI KPOBU U MAPKEPHbIX BEJKOB OIYXOJIEM IOYEK H
MOYEBOTIO I1Y3bIPA

EpnbikuHa E.M.z, 0O6yxosa /1.M.2, flabikoBa A.B.z, PoccoxuH B.tD.Z,

Fopwkosa T.H.!

1®BY3 «lpusonxcckuii okpyscHoii meduyuHcKuii yenmp» ®MBA Poccuu,

2r50Y BI10 "Huxezopodckas 2ocydapcmeeHHas MeduyuHcKas akademus” Munzdpaea PO, 2.
HuscHuii Hoe2opod, Poccus,

Ilenbio paboOThI CTan aHaIM3 M3MEHEHMs OenKOBBIX (pakKimii Mia3Mbl KPOBH IPU OHKOJOTHYECKHMX
3a00JIeBaHMsX W BBISIBIICHHE MOJICKYJISIPHON B3aMMOCBSI3H MEK/ly HUMH U TKAaHEBBIMH MapKepaMH IIPH pake
HOYKH H MOYEBOTO ITy3bIPS.

HWccnenoBanach miasMa KpoBHM 87  OHKOJNOTMYECKHX OONBHBIX, paHEe HE MOJABEPraBIIMXCS
IPOTUBOOITYXOJICBOMY JICUCHHIO, 9 MAIlMEeHTOB ¢ Icopua3oM. KoHTpomem ciyxwmia miasma KpoBH 52
3/I0POBBIX 4ENOBEK. bHOXMMHUYECKHEe MapaMeTpsl OLeHHBanM Ha aHanusatope '"KoweJlab 20/20i"
(Ounnsuans). CraTucTHYECKYI0 06pabOTKY MPOBOJIMIIM € TOMOIIBIO MakeTa mporpamm Statistica 6.0.

v GOHbeIX 3JIOKQYC€CTBCHHBIMHA HOBOOGpaSOBaHl/IﬂMM SIUTEIUANBHBIX TKaHEH CHIDKEH YPOBEHb
ansOymuHoB (p=0,020) u B-robynunoB (p=0,025), moBbimeH ypoBenb ol-rmobynuHoB (p=0,021) u y-
rnooymuuoB (p=0,001). IIpy mpoBeaeHHH CpaBHEHHs TPYIMI OOJBHBIX C Pa3HOH JIOKANHM3alMeH ormyxonei
METO/IOM AMCIIEPCHOHHOTO aHAIN3a 3HAYUMBIX OTJIHYHUIA MO COEPXKAHUIO OeIKOBBIX (PaKIMii BBISIBICHO HE
6b110. HanGosee BhIpaskeHO pasinuKe B UX KOHLEHTPALMH MIPH OHKOJOTHYIECKHX 3a00JIEBaHUSAX U [ICOpUA3e
Ui B- TIOOYIMHOB, B CBSI3M C 4eM OBUI IPOBEICH aHAIN3 B3aMMOCBSI3M MHIMBHIYaJIbHBIX OCIKOB ITO
(pakuun ¢ TKaHEBBIMU MapKepaMu paka nouku u Mouesoro myseipst (YWHAG, DNM2, GLUD1, CYFIP2,
PLGRKT), BbisiBIeHHBIMH 10 0a3aM JaHHBIX OenoK-0enkoBbix B3anmoseiicteuii (IntAct, STRING, BioGrid,
SwissProt). Tlokazano B3auMojeiicTBHEe TpaHcheppuHa C DNM2- T'T®-cBa3bIBalOIIM  OCIKOM,
ACCOLMHUPOBAHHBIM C MMKpOpr60‘IKaMl/I, Y4YacCTBYIOIIMM B H3MEHECHUAX MeMGpaH MU CBsI3aHHBIM C
PA3IMUHBIMM CHTHAIBHBIME ITyTsiMH. TpaHcheppuH ydacTByeT B OeNOK-OCJIKOBBIX B3aHMOACHCTBHAX C
YWHAG, omocpenyromeil CUrHaJIbHYI0 TPAHCAYKIMIO TPH  CBS3bIBAHHU C (pochocepuHCoaepKaIiMu
Genkamu. [TOMHMO pOJIM aHTHOCTATHHA KaK WHTHOMTOpA aHTHOTEHE3a, OH 3a CYET B3aUMOJCHCTBUS C
CYFIP2, Bosneuen B p53/TP53-3aBucuMyt0 MHIyKLHIO aronTosa u T-kierouHyro aaresuto. HanGosnbiiee
KOJIMYECTBO OeJIOK-OEIKOBBIX B3aUMOJICHCTBHI OBUIO BBISABICHO sl OenkoB (pakimu B- riioO0yIHHOB,
COJICPIKaHNE KOTOPBIX CHIKACTCSI B IUIa3Me KPOBH IIPU 310KAYCCTBEHHBIX HOBOOOPA30BaHHUSX: TPAaHC(HEPPHH
— 11 6enkoB-unTepakTopoB, anrnoctatuH — 4. Takum 00Opa3oM, H3MEHEHHE COACPXKaHUs [B- TIIOOYINHOB
IJIa3Mbl KPOBHU IIPU 3JIOKAYECTBEHHBIX HOBOO6pa3OBaHI/IHX OIATECITHATIBHBIX TKaHeﬁ, B TOM 4YHCJIE pakKax
MOYKH M MOYEBOTO IMy3bIPsi, MOXKET PACLEHUBATHCS KaK CHELU(HYICCKHI MaTOreHETUYECKHil KpUTepHil 1
CIIY’KUTh B KQUY€CTBE JOINOJIHUTEIBHOIO JUarHOCTUYECKOTO IIPU3HAKa.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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THE MNSOD ALA16VAL SNP RELEVANCE IN GROUP A STREPTOCOCCUS
INFECTIONS

Emene Chuka Charlesl, Prof. Albert Anatolevichl, Dr. Irina Kravchenko?

Institute of Fundamental Medicine and Biology, Kazan Federal University, Kazan,

Russia., zFacuIty of Infectious diseases, Kazan State Medical University, Kazan, Russia

One of the most commonly studied antioxidant enzyme is manganese superoxide dismutase (MnSOD).
MnSOD is a metalloprotein which converts superoxide anions to molecular oxygen and hydrogen peroxide.
It acts as a major defense enzyme against ROS within the mitochondria, which is considered the main ROS
production locus in aerobes. A single nucleotide polymorphism (snp) within exon 2 of MnSOD gene
(rs4880 ) involving a substitution of thiamine (T) for a cytosine (C) results in the production of a B -sheet
secondary structure instead of the expected o -helix structure, which may decrease the transport efficiency of
the enzyme into the mitochondria by 30 to 40 %.

Group A streptococcus (GAS) is a catalase-negative Gram-positive bacterium often found in the throat
and on the skin of human but can be internalized by human cells efficiently exposing this pathogen to
exogenously generated products. The GAS genome only encodes SodA enzyme involved in protection of
bacteria in aerobic environments which may not be enough for its protection against ROS and products of
antioxidants.

This aim of this study was to identify a possible effect of MnSOD Alal6Val snp to the prevalence of
group A streptococcus infections.

Case study was 64 patients with persistent erysipelas and angina infections.

After clinical condition collection and diagnosis confirmation, and followed by DNA extraction, DNA
was anallzed for the C to T point mutation.

Chi square value of 19.909 with P value is less than 0.0001 and 2 degrees of freedom was a result of
comparing our results against HapMap rs4880 polymorphism for Europeans (ss71640628). By conventional
criteria, this difference is considered to be extremely statistically significant indicating that prevalence of
GAS is dependent on MnSOD.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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BJIMAHUE CEPOTOHHUHA HA WU3MEHEHHUE 3KCITIPECCUBHOM
AKTUBHOCTU IEHA C-FOS B HOPME U IIPU SGHAOTOKCHUKO3E

Tpodumos Bnagumup AnekcaHgposuu, Jlonyxosa EBreHna HukonaeBHa

@reoy BI10 "Mopdosckuli 2ocydapcmeeHHsili yHusepcumem um. H. I1. Ozapéea". CapaHck,
Poccusa

BHOBb aKTMBHPOBABIIMICSA HHTEPEC K HM3YUEHHIO T€HOB PAaHHETO OTBETa M UX PONHM B Pa3sBUTHU
paznuuHbIX  3a0oieBaHuii  He ofomwen M reH C-foS, ABnAIONMiCA < OZHMM M3 KOMIIOHEHTOB
TPaHCKPUIILHOHHOrO (pakTopa AP-1. ITokasaHo, 4TO M3MEHEHHe dKcrpeccuu C-fOS MoxkeT ObITH CBSI3aHO C
aTepOCKJIEPO30M, BOCHAJICHHEM JIbIXaTENbHBIX ITyTeH, MImemMuueckoil OonmesHelo cepana. B HacTosmiei
paboTe NpeCcTaBICHBl H3MEHEHNs S5KCIIPECCHBHON aKTHBHOCTH I'eHa C-fOS B MOHOIIMTaX JOHOPOB M GONBHBIX
C 9HIOTOKCHKO30M, IIPU CTHMYJISLIUHU KJIETOK iNVitr0 cCepoTOHNHOM.

Pabory mpoBoxmu Ha obpasuax PHK, BbIIENEHHBIX M3 MOHOLHMTOB JOHOPOB H OOJBHBIX C OCTPHIM
anMeHIUIITOM, OCIOKHEHHBIM TIEPUTOHHTOM, y KOTOPHIX 3apETHCTPMPOBAHBI SBJICHMS JHIOTCHHOI
MHTOKCHKALUK PA3JINYHOM CTeneHH TsbkecTH (OOJbHBIE € HYHAOTOKCHKO30M). Pafowast KOHIEHTpanus
cycniensun MoHOIUTOB cocTasisiia 10° ki/mi. B kymbTypansuyio cpefy 106aBnsmu cepotonun («Sigmay,
CHIA) no xonuentparmu 0,1 u 1 MM. TIpo6sr nakyOupoBanu B CO,-uHKyOaTOpe npu Temneparype 37°C B
tedenue 10 u 30 MuHYyT.

AHanu3 SKCIPECCHBHOH akTHBHOCTH mpoBoauan MerogoM OT-IIIP ¢ momomibio HaGopoB (GHUPMBI
«Cuntom»  (Poccmst).  Jnst  ammmudukammn — kJ[HK c-fos ucronp3oBanmu  mpaiimeper: - 57-
GGAGGACCTTATCTGTGCGTGA -3, R 5- GAACACACTATTGCCAGGAACACA -3’. BHyTpeHHuit
KOHTpOJIb POBOAMIIH ¢ ucnonb3oBanueM ITLIP peakuun Ha ren AKTB.

Ananu3 KJIETOK KPOBHM Ha SKCIPECCHBHYIO aKTMBHOCTh T€Ha IOKa3aj, 4TO B MOHOLMTaX OONBHBIX C
SH/IOTOKCHKO30M OTMEYAETCs TEHACHIMS K TIOBBILIEHHIO YPOBHS KCIIPECCHHU TeHa, 3aBUCHMAs OT THKECTH
3a060J1€BaHUsL.

Tlpu neiiCTBUM CEPOTOHMHA B OIBITAX INVItr0 0OHApyXEHO MOCTYNAaTeIbHOE YBEIHYCHHE KOIMYECTBA
MPHK rena c-fos B o6enx rpynmax. I[Ipu 3ToM Gosiee BBIpa)KEHHBIH OTBET HAaOIIOMAJICS B IPYIIIE JOHOPOB
IpU BO3/ICHCTBUM CepOTOHMHA B KoHLeHTpaiwmu 0,1 MM. MakcHMajabHOrO ypoBHs B Ipyrie OOJNBHBIX C
9HI0TOKCHKO30M KoimdectBo MPHK  rewa c-fosgocrurano npu 30 muHyTHOH HHKYOammu ¢ 1MM
CEPOTOHHMHA.

CepOTOHMH ABJIAETCS OJHMM H3 MEIHATOPOB MEKKICTOUHBIX B3aMMOJEHCTBMI M TpHM BOCHAJIEHHH
KOJIMYECTBO CEPOTOHMHA PE3KO BO3PACTAET, YTO MOXKET NPUBOIUTH K MHKPOLMPKYJIATOPHEIM HAPYIICHUSAM H
HOBBINICHHIO TPOHUIAEMOCTH cocyJoB. OOHapyKeHHbIH Hamu cremuduyeckuii >hdexT crumynsImHM
CEPOTOHMHOM SKCIPEcCHH reHa C-fOS B MOHOIMTaX B HOpPME M NPU JHAOTOKCHKO3E IIO3BOJIAET TTyOiKe
IIOHATH MEXaHU3M XPOHU3AlUH BOCIHAJICHUS U POJIb B TOM IIPOLIECCE N'€HOB PaHHET0 OTBETA.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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3KCIIPECCUSI TEHOB LIG3 MXPA Y PABOTHUKOB YPAHOBOM
NMPOMBILIIVIEHHOCTHU B KAYECTBE OHEHKH HATPY3KU XPOHHUYECKOI'O
OBJIYYEHHA.

Aiinyp AkunbikaHosa', Kasbim6ert Monat Kasbim6eTtosuu?, axtun Meitpar
Myxame,qxapumosw-lz, XabaruH MaKca'rl, Anua A6unbmaxknHosa®

1" Jenmp Hayk o u3Hu", Hasap6aee YrHusepcumem. Acmana, Kazaxcmat., ‘MHcmumym
paduobuonoauyeckux uccnedosanuii, MeduyuHcKuli YHusepcumem AcmaHel, AcmaHa,
KasaxcmaH

Ipunumast Bo BHUMaHHe TOT (akt, 4ro KasaxcraH sSBISETCS OZHUM M3 MHPOBBIX JIHJEPOB IO J00bIYE
ypaHa, a TaKKe Y4uThIBas mMacumralbl yiiepOa, MPUYMHEHHOTO B pe3ynbTaTe padoThl CeMHIamaTHHCKOTO
HUCIIBITATEJIBHOI'O SIIEPHOIO ITOJIUT0HA, 06]_]_ll/li/‘l Cpe}lOBOﬁ (1)0}-[ HEKOTOPBIX PETHUOHOB OKa3aJiCs IO BJIMAHUEM
JIOTIOJIHUTENIEHOTO BO3JEHCTBUS XPOHHYECKOTO OOIyYeHHs] MalbIMH J03aMU pajuanuu. Llenpio Hamero
HCCIIe/IOBAHMS SIBISIIOCH OMNMPE/CICHHE BIMSHUS HMOHH3HPYIOIIETO H3JIYYCHHs HA JKCIPECCHI0 T€HOB Y
PabOTHUKOB YpPAaHOBOW MPOMBIILIEHHOCTH ropoga CTEMHOropeK, TOABEPraioliuXcs XPOHHYECKOMY
obuydenuto. [To nuTEepaTypHBIM TAHHBIM H3BECTHO, 4TO dKcrpeccus reHoB LIG3 u XPA, yuacTByromux B
perymsiiuu perapanuu JIHK, MoXeT BBICTyIaTh B KauyeCTBE YyBCTBHTEIBHBIX OMOJIOIMYECKHX MapKepoB
JIO3UMETPUH HOHU3UPYIOIINX W3ITyUeHHH.

B mccienoBanne ObUIM NPUITIALICHBI PaGOTHUKH YpaHOBOW mpomsinuieHHocTd rpymmsl A (N=20),
nojiBeprarouyecs u3nydeHuto e 6onee 50 M3B B rox, u rpynnsl b (N=19), noxseprarommuecs: U3JIy4eHUIO
He Gosee 20 M3B B rox. Bee yuacTHukE qanu nHGOPMHUpPOBaHHOE coriiacue Ha ydactue. [IpounsseneH 3a6op
BEHO3HOM KpOBH B crienuajibHbie pooupku TempusBloodRNA. PHK 6buia BbliesneHa U3 LeabHON KPoBU 1
kouBeptupoBana B kJHK mo mporokomy — StabilizedBlood-to-CT™  NucleicAcidPreparationKit
(Lifetechnologies). Onpenenenne skcrpecCHu 06pa3oB MPOBOMMIN C HCIOb30BaHHeM meroxa [P B
peansHOM Bpemenn Ha ammngpukarope 7900HT (AppliedBiosystems) ¢ mabopom TagMan 3onnos. B
KavecTBe SHIOICHHOTO KOHTPOJIS OBLI HCIIOIB30BaH reH B-actin.

Jannbie sxcnpeccuu reHoB LIG3 1 XPA Gbuti mpoaHann3upoBaHbl M B CPaBHEHBI MEXKTy IpyIIaMu A
n b B nporpammuom obecniedennn SDSRQManager. Ananus 9KCIpecchn JaHHBIX PEHOB TTOKa3asl 3HAYNMYIO
pasHHIly B DKCHPECCHM T'EHOB MeXIy AByMms rpynmnamu. IToesimenue sxcrpeccun renoB LIG3 u XPA
HaOIII0/1aJIOCh B TPYIIIE C MOBBIMICHHON 10301 00my4yenus. Dkcnpeccus rera LIG3 B rpynmne A Gbuia B 5.96
pa3 Goxbure yem B rpymme b. Dxcnpeccust rena XPA B rpynme A 6bita B 7.65 pa3 Goublie uem B rpyrmne b.
HaGJ’llOZlaeMble HU3MCHCHHUA l'IpO(i)l/lJ'[ﬂ OKCIIPECCUH TaKUX TIE€HOB MOXHO HMCIIOJIb30BaTh B Ka4deCTBE
OGuomapkepa J03MMETPHH B YPAaHOBOW IPOMBINUICHHOCTH JUIS OLEHKH HAarpy3kd OOJIydeHHs
[POMBIIUICHHBIX PA0OTHHKOB.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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KAPUOTHUII, KAK TECT - CHCTEMA B IEJAX JAHATHOCTHUKH
HAOMETPHO3A.

M.A.lUununa', B.U.3emenbko’, U.B. Koskyxaposa', A.N.JomHuHa®, A.A.KupcaHos?,
H.H.HMKonbcxuﬁl, T.M.I'pvmtlyk1

YUHcmumym yumonozuu PAH, Cankm-llemep6ype, Poccus, “MexdyHapodHuiii Lienmp
PenpodykmueHoii MeduyuHsl. CaHkm-Ilemepbype, Poccus

Ilensro HacTosimiedl paGoTBl OBLIO CPaBHHTH CTENEHb I'€HETHYECKOH CTaOMIBHOCTH KapHOTHIIA
9HJIOMETPUAIIBHBIX ME3CHXUMHBIX CTBOJIOBBIX KiieToK (3MCK) in vitro or naumentTa ¢ agenomnosom (popma
SHJOMETPHO3a, Bap-T 1), OT 2-X 3[JOPOBBIX JIOHOPOB, IIOIYy4YEHHbIE M3 JIECKBAMHPOBAHHOIO SHIOMETPHS
MEHCTPYaIbHOH KpoBU (Bap-T 2, 3) M KIETOYHOW KyIbTypbl (PHOPOOIACTOB 3MOPHOHATIBHOTO JIETKOTO
yenoBeka (Bap-T 4). Bapuantel 1 u 2 ObUIM NpoaHANM3MPOBAaHBI Ha PAaHHUX Naccakax (mac. 7 u 3,
COOTBETCTBEHHO), BapHaHT 3 HAa paHHMX — 3, 6-0M u NpoABUHYTOM 15-0M maccaxe, Bapuant 4 Ha 18-om
naccaxxe. DHIOMETPUAIbHBIE ME3CHXMUMHBIC CTBOJIOBBIE KiIeTKH (Bap-Ta 1, 2, 3) Ha MOMEHT aHaiIM3a
COXPAaHSUTH CBOW MYJIBTMIIOTEHTHBIN CTaTyC.

Amnanu3 MeradasHBIX XPOMOCOM BCEX YeTBIpeX JIMHUH MerogoM G-0dHAMHra MoKasall, 4To Kaaas
KyJIbTypa UMela ITyJl KJIETOK C OTKJIOHCHHSMH OT HOPMaJIbHOIO KapUOTHUIIA - U3MECHECHHE KOIMHHOCTU TOH
WM UHOM XpoMocoMsblI (Bap-Thl 1,2,3,4), HaIMuMe XpOMOCOMHBIX TOJIOMOK (Bap-Thl 1,2,3,4), BOBHUKHOBEHHE
MEXXPOMOCOMHBIX KOHBIOTAIlMH, KaK KTOINYECKUX, TaK M TpaHCIoKauuil (Bap-Tel 2,3,4). B GonbmmucTBe
KJICTOK BO3HUKIINE U3MECHEHHUSI HOCUIIH CIIy4allHbIi XapakTep, XOTs B HEKOTOPBIX U3 HUX HAOJIIONAINCh BCE
TPH TUTIA OTKIOHEHHH.

Haumenbiiee Komum4yecTBO «aAe(EKTHBIX» KIETOK HaOmomanoch B snuHUAX 5MCK, momydeHHBIX OT
3J0pPOBBIX JOHOPOB (Bap-tax 2 u 3). B omOpuonambhbIX ¢ubponacrtax Jerkoro (Bapuant 4),
UCHOJIb30BaHHBIX B KAaUeCTBE KOHTPOJISL, HECMOTPSI Ha TO, YTO M3MEHEHUs HOCUIIM CIIydalHBIH Xapakrtep,
KOJIMYECTBEHHO M Ka4EeCTBEHHO X ObUIO OOJbILE, YeM MpU JIMTEIbHOM KyibTHBHpoBaHuu B 9MCK(Bap-T
3), 4T0 00BACHUMO OOJIee AKTUBHBIM UCIOJIb30BAHUEM JAHHOI! KYJIBTYpHI B padoTe.

Ha sToM (oHe, MOPSANOK KApHOTHINYECKHX M3MEHEHHI OT JOHOpa C aIeHOMHO30M OBLI HECKOIBKO
UHBIM. BBISBIEHHBIE OTKIOHEHHS OT HOPMBI MO3BOJMIM TOBOPHTH O NMPEHUMYIIECTBEHHOM BOBJIEUEHHHU B
MePEeCTPOIKH KOHKPETHBIX XPOMOCOM Habopa, a MMEHHO XpoMocoM 7 M 11, KOTOpbIe BOBIEKAIUCH B
HOJIOMKH HeoqHOKpaTHO. COBIaeHUE OTyYEeHHBIX JaHHBIX CINTEPATYPHBIMH MO3BOIMIO TOBOPUTH O TOM,
YTO TIOBBIIIEHHAs JIOMKOCTh XpoMocoM 7 u 11 MoxeT ObITh MapKepoM B JHarHOCTHKE 3a00IeBaHMS
CBSI3aHHOTO C DHIOMETPHUO30M, B JAHHOM CITy4ae - alCHOMHO30M.

CeKL{Uﬂ 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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MOJIEKYJIAPHOE TEHOTHUIIMPOBAHHUE U30JIATOB M. TUBERCULOSIS C
IIUPOKOM JIEKAPCTBEHHOM YCTOMYHUBOCTBIO B H0KHBIX PETUOHAX
KA3AXCTAHA

A.p. Paﬁblmﬁekl, n.B. Tapnbmosl, AX. Aneuosaz, T.LL. A6an,aesz, B.. Bucmunp,az, E.M.
Pamam(ynoa1

HayuoHanbHeiii yenmp 6uomexronozuu, 2. Acmaxa, KasaxcmaH, 2HayuoHanbHoiii yeHmp
npobnem mybepkynesa, 2. Aamamol, KazaxcmaH

ITo manneiM BO3 na 2013 rox, Kazaxcran 3aHMMaeT OfHO M3 BEIYLIMX MECT B MHpPE IO IPOLEHTY
3a60JICBACMOCTH PE3UCTEHTHBIMU (hopMaMu TyGepKyiesa.

Llenbro naHHOTO HcchenoBaHusi ObUTO OxapakTepu3oBath wu3ossTel M. tuberculosis ¢ LIJTY TB,
upKyupyomue Ha fore Kasaxcrana, na ocnoBe MIRU-VNTR TtunupoBanus u o6HapyKeHHs. MyTaluii B
TeHax Pe3HCTEHTHOCTH K MPerapaTaM IIepBoro U BTOPOTo psia.

B HammonansHOM 1eHTpe mpobiem TyOepkynesa (r. Anmatel) Obuto cobOpaHo 34 KIMHHYECKUX
usossita M. tuberculosis ¢ LIIJTY Th. I'enerndeckuii aHaM3 [Uisl BBISBICHHS PE3MCTEHTHOCTH IITAMMOB K
npenaparam MepBoro psiia npoBouiics 1o reHam rpoB, katG u npomoroproit o6nactu inhA-fabG onepona;
K IpemaparaM BTOPOro pspa — Mo reHam gyrA, gyrB, u Irs. AHamu3 umcia TaHIEMHBIX I1OBTOPOB
KIMHUYeCKuX mramMmoB nposoawi Ha 24 MIRU-VNTR nokycax. IloctpoeHue GpuiioreHeTH4eckoro apesa
OCYILECTBIISUIOCH [PH [OMOLLH OHJIalH npuiokenus Web-pecypca MIRU-VNTRplus.

Ilo pesyabratam JIHK-cexBenmpoBanuss B reHe katG Obuia oOHapyxeHna Mytauus B 315 komoHe
(89,2%), mpuBosiIas K 3aMeHe cepuHa Ha TpeoHHWH. B mpomoropro#t obmactu fabG-inhA oxsoro u3omsita
Obuta Haiizena myrtanums -15 C/T. CekBeHupoBaHue rPOB resa mosBonmio oOHapyuTh MyTauuu B 531
KOJZIOHE C 3aMeHOU cepuHa Ha yeliumH (78,4%). B pesymbrate aHammsa ¢parmeHra reHa gyrAy scex 34
M30ISITOB OblTa OOHAapyXeHa MyTamus B 95 KojoHe, npuBomsimias K 3amere Ser—Thr. B 94 xomoHe Gbuia
oOHapy)KeHa 3aMeHa acraparkHOBOW KHCIOThI Ha rmuuH D94G y 11 obpasuoB (32,4%). Taxxe Obuia
BBISIBJICHA HOBAs MyTALMsl — 3aMEHa acliaparMHOBON KUCIIOTHI HA UCTeHH B KooHe 94 (Asp—Cys; 2,9%). YV
onHoro obpasua B reHe gyrB Obuia obHapyxena myrtauus B 500 xomone. CekBeHHpOBaHHE (GparMeHTOB
reHa TS mokasano Hamuuue Mytaimu B momokenmn 1401 (A/G; 52,9%). CpaBuenne MIRUVNTR-
npoduieit nokasaso, uro npeobianarornas rpymmna IIITY nzonsitos (N=32; 94,1%) npuHaJIeKUT CEMEHCTBY
W-Beijing. OcraBmuecs aBa nsossirta (5,9%) npuHamiexany k cemeiictsy LAM.

Hamu Gblta oOHapy)keHa paHee HEONHCAHHAS B JIUTEPAType 3aMEHa aclapardHOBOW KHCIOTHI Ha
uctenH B 94 komoHe rena gyrA. Taxoke HaOMI01aI0Ch JOMHHUPOBAHHE MyTauuii B 95 kooHe reHa gyrA, B
315 konone reakatGu B 531 komoHe rena rpoB. AHanu3 crektpa MyTaluid IOATBEPAWI, YTO
GOJIBIIMHCTBO H30IATOB oTHOCsTCA K IIIJTY ThB.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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ETHNICAL DIFFERENCES IN SUSCEPTIBILITY TO THE EFFECTS OF
CISPLATIN-BASED CHEMOTHERAPY.

Limborska S.A., Khrunin A.V.

Institute Molecular Genetics of Russian Academy of Sciences, Moscow, Russia

There is substantial interindividual variability in the efficacy and tolerability of anticancer drugs. Such
differences can be even greater between individuals of different ethnicities. The clinical studies demonstrate
that individuals from Asia (East Asia) are more susceptible to the effects of platinum chemotherapies than
their Western counterparts. To determine whether population-related genetic characteristics contribute to
differences in patient outcomes, polymorphisms in 106 genes involved mainly in xenobiotic metabolism,
DNA repair, the cell cycle, and apoptosis, were evaluated in groups of Russian and Yakut ovarian cancer
patients receiving cisplatin-cyclophosphamide chemotherapy. Arrayed primer extension technology was
used to genotype 228 single-nucleotide polymorphisms. Totally SNPs in 21 genes were found to be
associated with one or more of the assessed clinical end points (tumor response, progression free survival,
overall survival and side effects). Comparative analysis of the association spectra did not reveal identical
correlations for any of significant SNPs. All associations between SNPs and clinical outcomes were specific
for each of ethnic group studied. These findings let us to propose the existence of ethnic related distinctive
characteristics in molecular mechanisms determined the sensitivity of patients to platinum drug effects.
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NMPOTEOMHOE MUW3YYEHHUE BEJIKOB B KIJIETKAX JIMHUHU RD
(PABIOMHOCAPKOMA YEJIOBEKA), UIEHTU®UKALIUA BEJIKA SFPQ -
MOTEHIHUAJIbHOTO BUOMAPKEPA OIIYXOJIEBOTO ITPOLIECCA.

H.B. NawwuHuesa , K.B. lucuukas , J1.U. Kosanes, M.A. Kosanesa, /1.C. Epemuna, A.B. UBaHoB,
C.C. WWnMwkKuH

UHcmumym 6uoxumuu um. A.H. baxa PAH, Mockea

B coBpemeHHOI POTEOMUKE BaXKHBIM HAIPABICHHEM PAa0OT SIBIAIOTCSA MCCIIEOBAHUA IPOTEOMHBIX
npoduieii 310KaUeCTBEHHBIX KJIETOK M MOUCKH MOTEHIHAIbHBIX OeJIKOBBIX OMOMAapKEepOB, KOTOPhIC MOTIIH
ObI HAlTU IPHUMEHEHWE B KIMHUYECKONH OMOXMMHH. B monaBnsromeM OOJNBIIMHCTBE CIy4acB OOBEKTAMU
U3y4EHHs] CTAHOBSITCSA PAKOBBIE OIMYXOJHM, U CPABHHTENBHO MaJl0 BHHUMaHHUS yzaensercs capkomam. Tak, 3a
nocinexHnii rox B 0ase ganHbix PubMed 1o kimroueBsiM ciioBam «proteomicscancer» ompexessercst 1256
nyOnuKanuii, a o cioBaM «proteomicssarcoma» Toiabko 26. Bmecre ¢ TeMm, CapKOMBI, B YacTHOCTH,
PpabIoMHOCApPKOMBI, IPEACTABIAIOT CEPHE3HYIO MPOOIEMy JUIS JIUIl MOJIOIOTO BO3PACcTa H JIaXKe JAETeH.

Ienbio qaHHOI paboThl OBUIO MPOTEOMHOE H3yUeHHe GenkoB B kileTkax nuHnn RD (pabromuocapkoma
YeJIOBEKA) C MacC-CICKTPOMETPHYECKON HACHTU(HUKANUEHl NOTCHIUAIBHBIX OHOMAapKEpPOB OIyXOJIEBOIO
pocta. Knerku muann RD kyneTuBupoBamu B cpene DMEM ¢ no6aBkamu 10% sMOpHOHANBHOI Tensubeit
CBIBOPOTKH. DKCTPAKLHMIO KJICTOYHBIX O€IKOB, HMX (PAKIMOHMPOBAaHME M aHAIM3 JABYMEPHBIX
anekTpodoperpaMm mpoBoxwiM, kak omnucano panee. (ShishkinSetal.CancerSci. Ther. 2011. S1).
Wnentudukanuio GenkoBbix (paxuuii ocyuiectsisum Merogamu MALDI-TOFMS u MS/MS na MALDI-
BpemsinponietHoM Macc-criektpomerpe Ultraflex (Bruker). Axamm3 macc-CrieKTpOB BBIMOIHSUIH C MTOMOIIBIO
nporpammsl Mascot (MatrixScience).

HatunnuHeIX ABYMEpHBIX 3IeKTpodoperpamMmax KiIeTO4HbIX OenkoB ymHmM RD mpu  oxpacke
A30THOKHCIIEIM CEPeOpOM C MOMOIIBI0 KOMIBIOTEPHOTO aHANIN3a BBIABISIOCH 552 (pakimii, cpeau KOTOpBIX
6but0 HaenTHGHUMpoBaHO 60 GenkoB. OHMM U3 HWACHTH(QUIMPOBAHHBIX MaXKOPHBIX OEIKOB OKa3ancs
crutadicuurdaxrop, 6oratsiii IpoIMHOM U TiryraMuHoM (Oerok SFPQ). DToT Gellok HEeKOTOPBIMU aBTOPaMHU
paccMaTpuBaeTCs KaK IMOTCHIMANBHBIN OHOMapKkep pakoBoit Tpanchopmanmn. OpHAKO B TOCTYIHOM
JHUTEpaType He OKa3agoch cooOLIeHHH 0 mpucyTcTBuu Oenka SFPQ B kierkax pabmomuocapkom. Takum
00pa3oM, MOIYYCHHBIC B X0/ JaHHOIO MCCIICIOBAHUS YOCIUTCIIbHBIC PE3y/IbTaThl HACHTU(UKALNKE OelKa
SFPQ (score — 264, coverage - 42) SIBISOTCS, 10-BUIMMOMY, IEPBBIM CBHIETEIBCTBOM O €0 IIPUCYTCTBHHU B
KiIeTkax pabaomuocapkombl. CooTBeTcTBeHHO, Oenmok SFPQ MoXeT paccMaTpuBaThCsi HE TOJBKO Kak
HOTCHLNATBHBI OMOMapKep PAKOBBIX KIETOK, HO TAKXKE U KIETOK PabJOMUOCApKOM,
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MUKPOOPITAHU3MbI KAK MAPKEPBI YTOIIJIEHUA

A.A. ToﬁmengBal, A.B. naﬁxosl, 10.4. PomaHosal, U.Nn. Canad)y'r,quHosl, E.l. I'y6eeBa2, B.M.
l-Iepl-loss1

Kasanckuii (Mpusomicckuii) pedepansHeiii ynusepcumem, Kazanw, Poccus, 2FAY3
«PecnybaukaHckoe 6topo cydebHo-meduyuHcKoli akcnepmu3sel MuHucmepcmea
30pasooxpaHeHus Pecrniybauku Tamapcmar», KasaHe, Poccus

B npakrtnueckoii pabote cyneOHO-MEIUINHCKUX 3KCIICPTOB JHATHOCTUKA YTOILUICHHS OCHOBBIBACTCS HA
4eThIPEX MPOIeIypax: MaToJIOr0aHATOMUYECKOM BCKPBITHH TPYMa, TMCTOIOTHYECKOM/MHKPOCKOITHYECKOM
HCCJIEI0OBAHNH, aHATIN3€ XUMHUYECKUX MAapKEpPOB, U IVIAHKTOHOCKOIIMYECKOM (Jll/laTOMOBOM) aHaau3e. Cpe]ll/l
IIEPEYUCIICHHBIX METOJOB BBIABJIICHUE JIHAaTOMOBOI'O IIIJAaHKTOHA JOJrO€ BpEMs CUYHUTAJICA "30J10ThIM
cramaproM” B 3ToM Bompoce. OnHAKoO, NAHHBI METOJ HMMEEeT CBOM HEIOCTaTKH: pa3HooOpasue H
PAacrpoCTpaHeHHE BOJIOPOCTIEH HMEET Ce30HHbIE KoneOaHns B 3aBUCHMMOCTH OT BPEMEHH T'0fla ¥ JIOKAJIbHOM
9KOCHCTEMBI, pazMep Bojopociei — 2-200 MKM, 4TO 3aTPyJHSET HX PACIPOCTPAHEHHE C TOKOM KPOBH IIO
OpraHm3My, CHOCOO SKCTPAKIMH W WICHTHOHKAIMH JHATOMEH SBISETCS TPYAOEMKHM (IPHMEHEHHE
CHJIPHOJCHCTBYIOIINX KHCIOT, MHOTO3TAIIHOE LEHTpU(YrUpoBaHME, YTO TNPUBOAMT K paspyLICHUIO
SJIEMEHTOB IIAHKTOHA), 60JIee TOro BHICOKA BEPOSATHOCTh KOHTAMUHALIMHU TPYIIa BOJAOPOCIISIMH HE TOJIBKO BO
BpeMs JOITOr0 HaXOXKACHUS B BOJE, HO M BO3IYIIHBIM (PECIIUPATOPHBIM) MyTEM H 4epe3 KHIICUHBIH TPAKT.
B cBa3sm ¢ STuM mpm oSKkcmepTH3e YTOIUIGHHS BCE OONBIIYIO IOMYTAPHOCTh IIPUOOpPETaeT METO[
MHKPOOHOIOTHYECKOT0 aHaIN3a — CPaBHEHHE OaKTepHaIbHOW MUKPO(IIOPH! BHYTPEHHUX TKaHEH OpraHusma
¢ GakrepuanbHON MHKpOGIOpoil BojgoEéMa, B KOTOpPOM OH Obll obHapyxkeH. XoTs pasHooOpasue
MHKPOOPTaHH3MOB TaKXX€ 3aBHCUT OT E€CTECTBEHHOH Cpeibl, OaKTepHH 4YHCICHHO NpeoOnafaloT Hax
JIMaTOMOBBIMH ~ BOZOpociasiMHM, a uXx pasmep (0,5-5 MKM) NO3BOJISIET TIPOHHKATh Yepe3 MaTpHKC
9YKapMOTHYECKUX KJIETOK M IIOMajaTh B KPOBiHOE pycno. Tak, B KauecTBE MapKepOB yxkKe HPeI0kKEHbI
Gakrepuu pogos Aeromonas, Pseudomonas u Acinetobacter.

Ilenbro maHHOTO IMPOEKTA ABIAETCS CO3JAHHE HOBOTO OBICTPOrO, TOYHOIO M YHHBEPCAIBHOTO CIIOCO0A
OIpe/IeNICHNs] ICTUHHOCTH yTOIUICHHUS HA OCHOBE aHAIN3a 0aKkTepuaibHOi MUKPO(DIOPBI € OMOIIBIO METO/A
MAJIIN BpeMsImposeTHOH Macc-CIIeKTpoMeTpHH. J{iist 3Toro OyIeT oCyIIeCTBICH CKPHHUHT OaKTepHaIbHOM
MuKpodnopsl BogoéMos Pecrybmuku TatapcTan, koTopas OymeT INpeioKeHa B KauecTBE MapKepoB
HUCTUHHOTO YTOIUICHHS B JaHHOM pPErHhOHE. H}leHTl/lq)l/lKaLll/lﬂ MHUKPOOPraHu3MOB 6y£[eT TAKXKEC
noarBepxkaatbest Merogamu TP u cexBenupoBanus. Ilpsmoe OenkoBoe MpodHINPOBAHUE SBIACTCS
JIOCTOMHBIM KOHKYPEHTOM OOJBIIMHCTBY CYIIECTBYIOIIUX METOJOB HACHTU(DHUKAINH MHKPOOPraHU3MOB,
KOTOPBIi X0pomIo ce0st 3apeKOMEHI0Ball ¥ IMMPOKO MPUMEHSAETCS B KIIMHUYECKOH TUarHOCTHKE.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us

206



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

S07-15

POJIb MORGANELLA MORGANII B 3THUOJIOTUA 3ABOJIEBAHUM
AMBYJIATOPHBIX BOJIBHBIX

MapgaaHosa Aiicny MMpKaCbIMOBHal, LWanasuHa Mapusa AngeeBHaz, ApanoBa AHHa OnerosHa’
'Kazanckuii (npueonxcckuii) pedepansHeiii ynueepcumem, 2000 /AL "Buomed"

MrukpoopraHu3mbl  cemeiicTBa Enterobacteriaceae sBiasroTcst ONpeeNSsIOIMUMHE TIPH  HCCIICAOBAaHUN
MHQEKIMHA MOYEBBIBOASIIMX ITyTeH, HWIpAlOT HEMAJIOBaXHYIO pOJb KAK OTHOJOTHYECKHME areHThI
Hecrenn(pUUeCKNX MOJIOBBIX M OCTPBIX KHIUCYHBIX HH(EKLHii, 4To TpeOyeT MOHHTOPHUHIA MX BHIOBOIO
coCTaBa M aHTHOMOTUKOUYBCTBUTEILHOCTH.

Bbu1 TpoBefieH aHANM3 JAHHBIX OakTepuosnormueckoi sadoparopun OOO JIAL] «Buomen» mo
pe3ysbTataM HMCCIIeOBaHMH KIMHUYECKHX MaTepHAIOB aMOys1aTOpHbIX 0oibHBIX o I. Kaszanu 3a 2013 r.
Bou1 mpoBenen ananu3 13153 o0pa3uoB pasnmuyHblx MarepuanoB: (ekammit — 3877, mounm — 3322,
OTZAENSAEMBIX IOJIOBBIX OPraHOB JKCHIIMH U MyX4uH — 4718 um 1236 coorBercTBeHHO. Brineneno 7819
M30JIATOB, M3 KOTOPhIX 2918 — rpammonoxurensHble 6akrepun, 4824 — rpamorpunarenbHeie 6akrepun u 77
— rpubsl, npuHaaiexamue Kk poay Candida. Cpexu rpamorpuiatensHbix Gakrepuii 2% MPUXOAUTCS HA
IITaMMBI, HpUHAUIeKamme mnopsaaky Pseudomonadalesu 98% Ha mnpencraButenell pasHbIX BHIOB
cemeiicta Enterobacteriaceae. B teuennme 2013 1. W3 pasnMuHBIX MAarepHa’oOB BBUIENEHO 57
msossitoB M. morganii. Ilo wacrore BCTpe4aeMOCTH [aHHBIM BHI CTOMT Ha 4 MeCTe Cpeid BUJIOB
suTepobakrepuit. B 43% ciydaes M. morganii  BeIeIsUIMCh B MOHOKYJIBTYpE, @ B 57% — CMELIaHHOI
KyJbType. Yalie Bcero CMeIllaHHbIe KyJIbTYpbl BBIICISIMCH U3 00pasuoB (ekanuit u M. morganii kak
npaBwio BbiceBaymch Bmecre ¢ Klebsiella  pneumonia, remomutnueckumu  Escherichia coli  u
Staphylococcus aureus.

W3BeCTHO, YTO 3HAUYMTEBHYIO COIMANbHYIO NPOOIEMY CO3/aeT LHUPKYIALMS B OOIIECTBE IITaMMOB
3HTep063KTepVIﬁ C MHOYECTBEHHOM yCTOﬁ‘lMBOCTblO K aHTl/IGHOTl/IKaM, YTO 3HAYMTECIBHO OCJIOXHACT
Tepanuio. bBbUl  IpoaHanM3MpoBaH CHEKTP aHTHOMOTHKOyCTOituMBOcTH —wmTamMMoB M. morganii. 91%
BBIJICNICHHBIX HM30IIATOB OKA3aliCh YCTOHUMBBI K asuTpoMuiuuy, 77% u 74% X nedasomuny u
JIOKCULMKIINHY, a 55% IITaMMOB — K aMIUIMLINHY. B Toxe Bpems 100% ucceJoBaHHBIX M30/IATOB ObLIH
4yBCTBHTEJIbHBI K aMHUKalMHy 1 Oonee 90% Kk TakuM aHTHOMOTHKAM Kak redTasuauM, Hunpodaokcanit 1
TEHTAMHUIMH.

Takum 00pa3oM, NpH Ha3HAYCHWH aHTHOMOTHKOB B OTHOuIeHHH M. morganii ciemyer y4uThIBaTH
o011Ke TeHICHIMK POCTa PE3UCTEHTHOCTH HTEPOOAKTEPHIA, a TaK i€ HeOOXOANMO PAlIHOHATBHO MOJAXOAUTh
K aHTHOMOTUKOTEPAINH HA OCHOBAHUH TIIATEILHOIO MUKPOOHOIOrHYECKOTO MOHHUTOPHHIA.

PaGora BeimonHeHa 3a cuet rpanta PO®U u [Ipasurenscrsa PT (mpoekt Nel3-04-97130).
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AHAJIN3 ABEPPAHTHOI'O METH/JIMPOBAHHA JAHK, OBYC/IOBJIEHHOTI'O
IMPOJIOHTMPOBAHHbBIM PAJUALIMOHHBIM BO3JEMCTBUEM.

babukosa E.A.1, Haymos B.A.l, 3axaprKkeBcKasn H.B.l, FeHepo3oB 3.B.1, Kop3eHeBa n.6.?

1®reYH HUM ®XM dDMEA Mockea, Poccus, 2dryr « POAL-BHUNI®» 2. Capos, Poccus

MornekynspHble HapymieHus (TGHETUYECKHe, SIUICHETHYECKHe) JeKaT B OCHOBE pa3BUTHSA
paanannOHHO-UHAYLIHMPOBAHHBIX MATOJIOTHA. le/l OTOM MaJIbI€ J03bl H3JIy4Y€HUs HE MPUBOIAT K
HEMEJUICHHOMY ~Pa3BHTHIO 3a00JIeBaHMs, HO CIIOCOOCTBYIOT MPOSIBICHHIO TI'€H. HECTaOMIBHOCTH H
HAKOIUICHHIO MyTaluid. B oTnuume OT reH. M3MEHEHHMHl, SIHMIeHETHYECKUE H3yUYCHBI B MEHBIICH CTEIeHH.
HCHB}O JlaHHOﬁ paGOTbl SABJIACTCA U3y4YeHUEe BJIMAHUA TIPOJIOHTMPOBAHHOTO paananOHHOTO
Boseiicteust (ITPB) MaibIX 103 U3/Ty4eHHs Ha M3MEHEHUE aTTepHa Metuiuposanus JTHK.

Bbu  copMHUpOBaHBI TPH TPYMIBL, [BE W3 KOTOPBIX BKIIOYaNH coTpyauukoB POSI-BHUUDO,
noaseprumxcs [IPB ramma m Gera, B TpeThl0 BOLUIH JiMNa, He mnonyuyuBimme PB. Boinenennas us
neiikonurapHoii ¢ppaxiun kpou JIHK 6bina nogseprayta Oucy1b(GUTHOH KOHBEPCHU U NTPOAHAIM3UPOBAHA
Ha yune HumanMethylation450K (1llumina,CIIIA). Cratuctiyeckas 00paboTKa pe3ysIbTaTOB POBOIMIACEH C
ucnonb3oBanueM nporpammuoro makera IMA-R (IlluminaMethylationAnalyzer).

B xoze paboTsl npousseseHa oneHka 485512 CpG caiitoB Bo Bcex rpymnmax o0pasios. B rpymmax Gera
1 raMMa HanOOJIbIINE OTJINYMS B METHIINPOBaHuN BbsiBieHb! B renax DHFR, MIR1977, NME7, RADSO0.

| DHFR | MIRI977 [ NME7 [ RAD50
HapylieHuss B oOMeHe HapyIIeHus B HapyIIeHUs
HapYIICHUsIM penaparuu,
(bona’mB H, KaK CJICACTBHE, IpoLeccax « |MEXaHu3Ma penapanun
06yCHOBHeHHLIe HEXBATKOU
BO3HHUKHOBCHHEC MATPUIHOTO IIPpU KJIETOYHOM OTBETEC Ha
. Hykieoruadocharon o
T€HETUYECKUX MYyTalluu CHUHTE3a paaruanMOHHBIN CTPECC

TakuM 00pa3oM, MOKa3aHO MATOTCHHOE BIMSHHUE PAAMALMOHHOIO H3Iy4EHUs B MallbIX J03aX Ha
SIHUI€HOM YEeJIOBEKa, B T.4. HA M3MEHEHUE METHIMPOBAHNUS I'€HOB, YYaCTBYIOIIMX B BAXKHBIX OMOXUMUYECKUX
npoueccax opranuzMa. OHaKO MEXaHH3MBbl BO3JICHCTBHS M3TyUSHUs MOJUISKAT JaIbHEHIIEMY H3yUESHHIO.

CeKL{Uﬂ 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
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YPOBEHbB I'/IYTATUOHA, 3KCITPECCUAA U AKTUBHOCTb ®EPMEHTOB
[JIMOKCUJIA3HOM CUCTEMBI B [IEYEHU XOMSKOB HA PA3HbBIX CPOKAX
ONMCTOPX03HOM UHBA3UU

NepwuHa E.A., CantbikoBa U.B., UBaHoB B.B., MocyHos WU.H., CasoHoB A.3.

r6oYy Bro CublrMy MuH3zodpasa Poccuu, Tomck, Poccus

XpoHHYeckuil  BOCmaNMTENbHBI  mpoumecc mpu  meBasuu Opisthorchis felineus u mpomyxrer
JKU3HEICATENbHOCTH, BbIIC/SIEMble TPEMATOfaMU B OKPYXKAIOLIYI0 Cpely, NPHBOIAT K YCHJICHHOI
TeHEepalMy aKTUBHBIX (OPM KHCIOPOAA, AKTHBALMK TMEPEKUCHOTO OKUCICHMS JHMIUIAOB, 00pa30BaHMIO
[JTMOKCAIsl, METHIINIHOKCANISE M IPYTUX COSAMHEHHUH C BBICOKOIT PEaKLMOHHON CIIOCOOHOCTHI0. MeTabomu3m
METHJITIHOKCAIISE B OCHOBHOM OCYIIECTBIISICTCS TJIMOKCANIa3HOM CHCTEMOii, BKIIOYaomeid B cebs aBa
tdepmenra - rimokcunaszy | (GLOI) u romokcunaszy Il (GLOII), u TpeGyer Hammdus BOCCTAHOBIEHHOTO
riyraTuoHa, KOTOprf/’l SIBJISICTCS TAKXKE€ TJIABHBIM aHTHOKCHIAHTOM KIICTOK TCHaTO6HJ’lMapHO]7[ cuctemsl. B
pabore wuccrnenoBansl dkcipeccus reHoB GLOI, GLOII, aktuBHOCTH 3TUX (EPMEHTOB U COJCpIKAHHE
TIyTaTHOHA B [IEYCHH XOMSIKOB Ha pasHbIX cpokax nusasuu O. felineus.

B OKCIIEPUMEHTE HCII0JIb30BaIN 100 OKCIIEPUMEHTAJIBHBIX JKMBOTHBIX - 30JIOTUCTBIX
xomsikoB Mesocricetus auratus SPF kateropuu, KOTOpble ObUIM pa3jeleHsl Ha J(BE TPYIIIbI: KOHTPOJBHYIO
(40 >KUBOTHBIX) U KCIIEPUMEHTAIBHYIO (60 YKUBOTHBIX). DKCIEPHUMEHTAIBHBIM KHBOTHBIM BBOJMIH PEr0S
no 50 meranepkapuii O. felineus, Boinenenubix U3 3apaxenHoil poiobl. Uepes 8, 12, 24, 36 ,48 uenmens
MHBAa3HH B IEYCHH JKMBOTHBIX OBUIM OMPEJENCHbI SKCIPECCHs W aKTMBHOCTH rimokcuiassl | (GLOI),
rimokcunasel |1 (GLOII), a Takke ypoBeHb rilyTaTHOHA.

B pesynbrare Ha 8 Hejene HMHBAasHM B IICYCHH 3apaKCHHBIX XOMSKOB OOHApY)XCHO CHIDKEHHE
aktuBHocTH © okcnpeccnn GLOI u GLOIIl, mpu 3ToM NpOMCXOAMIIO  yBEIHYCHHE COJACPIKAHMUS
BOCCTAHOBEHHOTO riryratioHa. Ha 24, 36 u 48 Henensix MHBa3UM B NMEYEHH HKCIIEPUMEHTAJIBHBIX dKHBOTHBIX
OTMEYAeTCsl yBEJIMUYCHHE AKTHBHOCTH ()EPMEHTOB TIVIMOKCHIA3HOM CHCTEMBI M IIOBBIIICHHE YPOBHS
BOCCTaHOBJICHHOTO IityTaTroHa. [loBbinrenne aktuBHoctH GLOI n GLOII He koppenupoBaiio ¢ sxcnpeccueit
AHATM3MPYEMBIX TEHOB M BO3MOXKHO OOYCJIOBJIEHO MOCT-TPAHCIALMOHHOH Moaudukanueil pepMeHTOB, B
tom unciae NO-omocpenoBaHHON MojuduKanuei akTUBHOCTH U (ochopuianpoBanueM. VYBelTHICHHE
aktuBHOCTH GLOI 1 GLOIl MoxeT sBIATHCS aJanTHBHON peakiueil Ha yBEIWYCHHUE BHYTPHKICTOYHBIX
ypOBHe# MeTHIrIoKcans 1 SD-TakToOMINTyTaTHOHA, 00pa3yIoINXCs B Pe3y/bTaTe OKHCINTEIBHOTO CTpecca
[pU XPOHHYIECKOM BOCIAJICHHH, HHynupoBanHoM uuBasueii O. felineus.
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BUOXUMHUYECKHUE n TEHETUYECKHE OCOBEHHOCTH CUCTEM
JAETOKCHUKALIUU ITPU CTPEIITOKOKKOBBIX UH®EKIIUAX

KagkuHa B.A., flasupaiok K0.H., KpaBueHko U.3., PussaHos A.A.

KazaHckuli (Mpueonxcckuli) pedepansHbiii yHusepcumem, Poccus, KazaHo

3aboneBaHus BBI3BAHHBIE CTPENTOKOKKOM TIpPYIIBI A IIMPOKO pPacrnpocTpaHeHbl Bo BceM mupe. K
CTPENTOKOKKOBOI HMH(EKIun (Ipynmbsl A) OTHOCAT TpPYHIy 3a00JeBAaHMH, BBI3BIBACMBIX OaKTepHeH
BHza Streptococcus pyogenes repesaBaeMbIX HPEHMYIIECTBEHHO BO3/IyLIHO-KaIeIbHBIM nmyTem,
XapaKTEPpU3YIOLIUXCA IOPaKEHUEM BEPXHUX [bIXaTECIIbHBIX l'lyTeFl, KOXHBIX IIOKPOBOB C MECTHBIMU
HATHOWTENBHBIMU [IPOLECCAMH M Pa3BUTHEM IOCTCTPENTOKOKKOBBIX ayTOMMMYHHBIX (pEBMATH3M,
TJIOMEpPYJIOHE(PUT) U TOKCHKO-CENTHIECKHX OCIOKHEHHH (HEKPOTHYCCKMH (DACIHUT, MHO3UT, CHHAPOM
CTPENTOKOKKOBOIO TOKCHYECKOTO IIOKa , METATOH3WLULIPHBINA M MEPUTOH3MILISPHBIHA aOCLecChl U 1p. ).

]_IeJ'll:lO HACTOALIETO HCCICAOBAHUS SBJISACTCS BBISBICHUE POJINA l'lOJ'll/lMOp(l)Hle BapHaHTOB I€Ha
CYP1A1(462 lle /Val) (rs1048943) B pa3Butuu 3aboseBanus aHTHHOI (S. pyogenes) u poxeii (erysipelas) y
nanpenToB PT. Jlnst MccieoBaHHsT MCIHOJIB30BAIN KOJUICKIHMIO MEpU(EPHIECKOH KPOBH MALHCHTOB C
KJIMHUYECKUM TEYCHHEM aHIMHBI U POKUCTBIM BOCIIAJICHHUEM, IIPOXKUBAIOIIUX HAa TEPPUTOPUU PeCl’lyﬁﬂHKe
Tarapcran B komudecTBe 67 uenoBek. I'pynma chopmupoBana Ha 6aze [BOYBIIO KI'MY (r. Kasaub).
KonTponbHast 310poBast rpyIna cpaBHeHuUs BKiodana 495 denosek . JJHK Bbiaensin u3 BeHO3HO# KPOBH €
HCIIOJIb30BAHUEM CTaHﬂapTHOﬁ Ipouenypel, BKH}OHa}OLL[eﬁ BBIJICJICHUE U JIM3UC KJIETOK KPOBH, I'MAPOINA3
6enkoB nporennasoit K, ouncrky JIHK skcrpakuueii penonom/xnopopopmom n ocaxaenue JJHK sranomom.
I'eHoTunUpoBanue MOIMMOP(HHBIX JOKYCOB mpoBeaeHo Metogom IT1P.

HOJ’Iy‘IeHHbIC JAaHHBIE O 4YacTOTax BCTPEYAEMOCTH OJHOHYKJICOTHIHOIO HOHI/IMOpq)l/ISMa B TICHC
CYP1A1(lle 462Val) cocrasisitor lle/lle - 27% (anruna) - 35% (poxa) - 94% (kontpous), lle /Val -73%
(aHruHa) -65% (poxa)-6% (KOHTPOIB), YTO JOCTOBEPHO OTIMYAETCS OT YaCTOT B KOHTPOJIBHOH TpyIIe.
YpoBenb 3HaunMocTH Tpu anruae p< 0.05 x> = 261.41 > 5.99 u poxe p<0.05y2 = 212.5 > 5.99. Aro0
HO3BOJISICT NPENONI0KHUTE KOPPEILMIO MEXIy JAHHON MyTauueil u 3a001eBaHMEM AHTHHON M POXKE.
Hamu 1oka3aHo BIIMSHHME HOCHTE/IBCTBA ICHOTHUIIA HA H3MCHCHHCE TTOKA3aTeNeil ypOBHS ACTOKCHKALIMH.

Takum o6paszom, reHotunupoBanue noaumopdmsma CYPLAL(462 lle /Val) wmoxer sBisiThCs
JIOTIOJTHUTEJIBHBIM MapKepOM paHHeﬁ JUArHOCTHUKHU U l'lpO(i)l/lJ'laKTl/lKl/l AQHTWHBI U POXKH Yy HaCCJICHU PT.
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HEKOTOPBIE MOJIEKYJIAPHO-TEHETUYECKHE OCOBEHHOCTH

CUHAPOMA JIMHYA B POCCUH

Ly6uH B.M., LiykaHos A.C., CaukoB W.10., Aukacos C.U., lenbiruH 10.A., KawHukos B.H, ®ponos
C.A., Nocnexosa H.U.

@Iy «rHUK» Munzdpaea P®

Oxono 3% or Bcex ciydaeB paka Tonctoi kumku (PTK) cesseBator ¢ cunapomom Jlmnrua. B
HAcTosIlee BPEMsl W3BECTHBI TI'€HBI CHCTEMbI peapaiin OmMO04YHO crapeHHbIX ocHoBanuii (MMR),
TEPMUHAJIBHBIE MYTallUd B KOTOPBIX NPUBOIAT K OTCYTCTBHIO KOAMPYEMOIO Oenka u Pa3BUTHIO ITOTO
cungpoma. Ha ¢one orcyrcrust 6enkoB cucreMsl MMR B omyXxonmy perncTpupyercs BBICOKHH ypOBEHb
MUKpocaTelutuTHOW — HectabunmpHocTH ~ (MCH).  OcHOBHOE — YMCIO  MyTalMii  HaxomsaT B
resax MSH1, MSH2, MSH6 u cyiectenHo pexxe B MLH3, PMS1, PMS2 u EPCAM.

Lenb. U3yunTs yactoty 1 criektp mytauuii B rerax MSH1, MSH2, MSH6 cpean monoasix Poccuiickux
HAIMCHTOB.

Martepuansl u Metonsl. Beibopka 6ombabIX PTK, nepBocTeNeHHBIMI XapaKTePHCTHKAMU KOTOPOi OBLIO
2 u Gosee ciyyaeB paka B CeMbe M MOJIOJOH Bo3pacT (< 42 jet), cocrostia u3 42 yenosek. OnpeneneHne
MCH B omyxonu npoBomiIock GpparMeHTHbIM aHanmu3oM 1o 5 mapkepam (NR21, NR24, NR27, BAT25 u
BAT26). ITouck mytaruii B rerax MMR mpoBoaniicst ¢ MOMOIIBIO CEKBEHHPOBAHHSI.

Pesyabratel. MCH Bbicokoro yposhst (MSI-H) BoisiBnena B 20/42 (47%) onyxoneBsix oopasuax. MSI-H
CUMTAJIUCh T€ OIYXOJIH y KOTOPBIX HECTaOHIILHOCTH BhIsIBIIEHA 110 2 1 Gonee Mapkepos. Cpenu 20 narmeHToB
¢ MSI-H crarycom obnapyxeno 11 (55%) repmuHanbHbIx MyTaiuid. CeMb MyTallMii JIOKQJIH30BaJIHCh B
rese MLH1 — p.R100X, p.R100P, p.618delAAG (2 ciyuas), ¢.1896+1G/C, p.Cys680Arg u p.691delAT. Tpu
MyTauuu HaiizeHsl B rene MSH2 - €.942+3A/T, p.K392X, p.K430X u oxna B rene MSH6 — p.1745N. B
ceMbe marueHta ¢ myramuei €.942+3A/T kpome paka TOJNCTOM KHIIKH HAGIIONAIACH OIYXOJb CAIbHBIX
JKeJie3, YTO MO3BOIMIO OTHECTH 3TOT ciydail k cuuapomy Mioup-Toppe (Muir-Torresyndrome). Tak e
MOXHO OTMETHTb, 4TO Hpu MyTauusx B reHax MLH1 u MSH2 MCH BeisiBlieHa 110 ISTH Mapképam, a mpH
MyTanuu B rene MSH6 mo 3.

3akmovenue. Bee omyxonu npu cunapome Jlunda umeror cratyc MSI-H. Bosbiiie 1monoBuHbI MyTaruii
Haiinensl B rene MLH1 (63%), Tpets MyTaumii npunuiocs Ha red MSH2 (27%) 1 oxHa MyTarust BeIsIBICHA B
rene MSH6. Tlpeasoxennbie kputepun: 2 U Oonee pakoB B CeMbEe U MOJIOAON Bo3pacT (< 42 ner) umeer
BBICOKYIO 3((EKTHBHOCTb, YTO MOXET IIOBBICUTH BBISBICMOCTh JAHHOIO CHHIPOMAa U CBOCBPEMEHHO
TMPUMEHNUTD MPABUJIBHYIO TAKTUKY JICYCHUS.
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BE3UKYJIbl, KAK MEXAHU3M TPAHCIIOPTA TOKCHHA BACTEROIDES

FRAGILIS B OKPYXAIOLIYIO CPEAY

3axaprkeBckas H.B.l, NywmHa E.A.z, BuwHakos M.As, FoBopyH B.M.!
1®reYH HAN XM dMEBA Poccuu, Mocksa, P®, 20ry "HUM supycosaoauu um. 4.4.
UeaHoeckoz20", Mockea, PP, 3MHcmumym yumosnoauu PAH, CaHkm-Ilemep6ype, P®

BC3I/IKyJ'ILI SABJISIFOTCS OZJHUM U3 MEXAHU3MOB TPAHCIOPTa TOKCMHOB IPaMMOTPHULIATEIIBHBIX 6aKTepHﬁ B
okpyskatomyo cpexny. st Bacteroides fragilis mexanusm cexpermn toxcuna (BFT) me u3Becren. Lleinsio
JIaHHOW paboThl SIBISNACH OLICHKA BO3MOXHOIO Y4YacTHsl BE3UKYJSIDHOTO TPAHCIOPTa B JIOCTABKE
tokcuHa Bacteroides fragilis B oxkpyxaronuryio cpeny.

B paGoTe wWCHONB30BaHBl TOKCHICHHBI W HETOKCHreHHbI wtammsl Bacteroides fragilis, a
TaKxe KyibTypa kietok HT-29. BeiieneHne Be3HKyII IPOBEJCHO METOAOM YIbTPALCHTPH(YTHPOBAHHUS IIPU
1200009g. WpenTndukaimu TOKCHHA B Hperaparax MPOBEACHA METOAOM HMMYHOOIOTa ¢ NMPUMEHEHHEM
TIOJIMKJIOHAJIbHBIX aHTHUTCII. npOl/l3BCIleHa OLICHKA HpOTeOHl’lTH‘{eCKOﬁ AKTUBHOCTH IIp€naparta BE3UKYJI. B
KyJIBTYPAIIbHOM Cpejie BE3HKYJIbl BU3yaIN3UPOBAHBI C HCIOJIB30BAHHEM TPAHCMHCCHOHHON 3JIEKTPOHHOM
mukpockormu (TOM), a Tarke Merogom HeratuBHoro koHtpactupoBanus (HK). Omnpenenenue
nokanusarmu BFT B mpenapate KyJIbTypalbHOI Cpeibl OCYIIECTBICHO MeTooM TOM, ¢ HCIob30BaHHEM
AHTHUTEI K TOKCHHY, KOHBIOTHPOBAHHBIX C YaCTHIIAMH 30JI0Ta JHaMeTpom 10HM.

MeTooM UMMYHOOJIOTa B NperapaTe BE3HKyJ ObUI OmpeneleH Karanutuueckuii pomeH BFT, a mpu
MHTHOMPOBAHNK CEPHHOBBIX MPOTEa3 B KyJIbTypaibHO# cpese ¢ ucronb3oBanneM PMSF - moaHopasMepHsiit
GCHOK‘ HpOTeOHHTH‘{eCKaﬂ AKTUBHOCTB Mperapara BE3UKYJI TOKCUI'€HHOI'O INTaMMa BBIABJIICHA B XOI€
HOJIHOTO PacIIeIUICHHs KieTouHoro E-kanrepmna KymbTypsl Kietok HT-29. Meronom TOM, a Taroke HK
ompezeneH pazmep Be3ukyn ot 20 10 50 HM., a ¢ TIPUMEHEHHEM AHTUTEJ, KOHBIOTHPOBAHHBIX C YaCTHULIAMHU
30710Ta,  ompejeneHa  mpemeOpanHas  sokanmsaiust BFT.  CoBOKYyHmHO — pesynbTaThl  pabOThI
CBU/IETEIBCTBOBYIOT B I10JIb3Y BO3MOXKHOTO TpaHcropra Tokcuna BFT B cocraBe Be3ukyir.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
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CPABHUTEJIbHASI XAPAKTEPUCTUKA UHBA3UBHOM CIIOCOBHOCTH
PROTEUS MIRABILIS U MORGANELLA MORGANII

3amantotauHoBa Hauna MapcoBHa, MapgaHoBa Aiicny MupKacbiIMOBHa

KazaHckuli (Mpueonxcckuli) pedepansHbiii yHusepcumem, MIHcmumym gpyHdameHmanvHoli
meduyuHel u buonozuu, Kagpedpa mukpobuosnoauu

Proteus mirabilis u Morganella morganii — onmopTyHHCTHYECKHE MATOreHbl, CIOCOOHBIC BBHI3BIBATH
MH(EKIMH Pa3IHYHOI JOKATM3ALHH, HO Yalle BCEro — HHPEKIHN MOYCBBIICIUTEIbHOI CHCTeMbL. 13BeCTHO,
4ro Gosee 70% ciryuaeB o6pa3oBaHus KaMHeil B 04KaX HH(EKIMOHHOI 3THOsIOrHH cBsizano ¢ P. mirabilis u
MOYKET OBITH CBSI3aHO C WHBA3WEi KICTOK BO36yI[PITeJ'IH. B orauune ot Takmx XOpOuIO M3YyYEHHBIX BUI0B
snTepobaktepuii kak Salmonella, Shigella u Yersinia, nauubix o Mexanusme wuuBazuu P. mirabilis u M.
morganii mer. ILlens paboThl — XapakTEPUCTHKA WHBA3WBHOW CIIOCOOHOCTH IITAMMOB KJIHHHYECKHX
nsomsitoB P. mirabilis 5127-1 u M. morganii ZM. VHBa3uio MCCIEA0BAIM ¢ MOMOLIBIO KOJHYECTBEHHOTO
TCHTAMHUIIMHOBOI'O ME€TO/J1a U KOHq)OKaHbHOﬁ MUKPOCKOIINH.

HWccnenoBanu CcriocoGHOCT K MHBazuu mtammoB M. morganii ZM u P. mirabilis 5127-1 B xietku
HelLa-M (snuTenuougHas KapuuHOMA IICHKA MAaTKH 4YeJOBEeKa) M MOKa3alH, 4To oba mTamMMa 00JIafaroT
CrOCOOHOCTHIO d(P(HEKTHBHO HHBA3UPOBATh B DYKAPUOTHUECKUE KIETKH. D)PEeKTHBHOCTh MHBA3HU 3aBUCHT
oT Bo3pacta Oakrtepuii, HHQUUMPYIOMEH 1036l M IPOJOJDKUTEIBHOCTH BPEMEHH MHKyOaumuu GakTepuii ¢
KyJIBTYpOit KiIeToK. [Ipr COOTHONIEHHN 3YKapHOTHYECKHX KJIETOK K OakTepHsiM, paBHbIM 1:10, 06a mramMmma
HPOSIBIISUTH CXOAHYI0 d(bdexTnBHOCTh nuBasui: 30 u 40%. OQHAKO NMPH MOBBINICHHH NHPEKIMOHHOI 10351
Gakrepuit B 10 pa3 (cootHourenue kierok 1:100), sdpdexrnrocts nuasun M. morganii ZM mnosbiiranocs
10 MakCHMAIIbHOI, a B ciydae mrtamma P. mirabilis 5127-1 konuuecTBO BHYTPHKIECTOYHBIX OakTepuii HE
npesbimano 35%. Ilokasamu, uro P. mirabilis Bei3siBaer otkpemnnenne knerok Hela or cy6erpara mocine
MHKYOAlUK KyJIbTyphl ¢ OaKTEPHAMH, YTO MOIJIO MPUBOANTh K CHIMKEHMIO KOJHYECTBA BHYTPHKICTOUHBIX
Gakrepuii. B ciiyqae M. morganii ZM, unky6anus kietok Hela ¢ Gakrepusmu He MPUBOINIIO K 3aMETHOMY
CHIDKCHHIO KOJIMYECTBA KJICTOK B MOHOCIOE KyJIbTypbl. Takoe pasmudme B 3(QeKTe pasHbIX MITAMMOB
GakTepuil Ha DYKapHOTHYCCKHE KICTKH MOXET OBITh CBSI3aHO C LHUTOTOKCHYECKHM 3bdekTom,
MPOSIBIIIONIMMCS. B HAapYIIEHHH aqre3dWBHBIX CBOHCTB KieTok. CrmocoGHOCTh K wHBasuu M. morganii ZM
u P. mirabilis5127-1 B sykapuoruueckue xknetkn HelLa-M rtakxke moaTBepkieHa ¢ IOMOIIBIO JA3ePHOM
CKaHHUPYIOIIeit KOHPOKAIbHOH MUKPOCKOIHH.

PaGota BeinosnHeHa 3a cuer rpanta PO®U u Ilpasurenscrtea PT (mpoekt Nel3-04-97130) u cpeacts
cyOcHauM, — BBIACICHHON UL BBINOJNHEHMS  TOCYAapCTBEHHOro  3amaHust  (mpoext Ne  14-
83(0211/02.11.10083.001)).
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S07-22

TEHETUYECKUM MNOJIMMOP®U3M P-T/IMKOITPOTEUHA u
IPPEKTUBHOCTDH HEOAll'blOBAHTHOﬁ XUMHUOTEPAIIUA Y BOJIBHBIX
PAKOM MOJIOYHOM »KEJE3bI: TOUCK ACCOLIMALIUIA

Fopesa Onbra bopucosHa, NpuwaHosa AnesTuHa lOpbeBHa, /laxosuy Bayecnas BaneHTMHOBUY
@rey "HUMMBB" CO PAMH. HoeocubupcK, Poccusa

Beenenue. P-riukonporens, mpoaykt reda MDRI1, npunamnexur k cemeiictey ATd-3aBHCHMBIX
MeMOpaHHBIX TPAaHCIOPTEPOB, BOBICYCHHBIX B AKTUBHBIA TPAHCIOPT IPEHApaToB, BXOMIMIUX B
CTaH/IapTHBIE MPOTOKOJIBI XMMHOTEPAITMH, NPHMEHSEMbIE IPH JICYCHUH paka MOJO4YHOH skene3bl (PMIK).
IMonumopduszm B rene MDRI siBisieTcss MPHYMHONW H3MEHEHHS AKTHBHOCTH P-IIIHMKONpPOTEMHA, MOXKET
BIIMATH HA paclpezieleHne U OHOTOCTYITHOCTh €ro CyOCTpaToB U 00eCIICUNBATh MHANBIIYAIbHYIO PEAKIIHIO
IAIMCHTOB Ha IPOBOAUMYIO XUMHOTEPANuio. [103ToMy IOMCK HPOTHOCTHYECKUX I'CHETHYECKHX (haKTOPOB
9 GeKTHBHOCTH IPOTHBOOITYXOJICBOM TEPAIIUH SBIISCTCS BAXKHON aKTyalIbHOI 3a1a4ei.

Leanr pa6oThl: uccnenoBanne (QYHKIMOHAIBHO 3HAYMMBIX MONMMOP(HBIX BapuantoB rena MDR1
C6+139T, C1236T, G2677T, C3435T y GonbHbix PMOK u aHanu3 acconmanuii 5THX HOJUMOP(U3IMOB C
KJIMHIYECKUM OTBETOM Ha IPOBOAMMYIO HEO0aIbI0BaHTHYI0 Xxumuorepanuio (HAXT).

Marepuaiubl 1 Meroasl. [Tornmopdusm rena MDR1 uccnenoBan merosom ITJIP®-ananu3a o6pasios
JIHK 395 sxenmun ¢ Mopdonorndecku Bepuduimposannbiv auaraozom PMK T;.4No3sMo, HaxoquBmmxcs
Ha neyeHnu B kiunuke ['Y HUU onkonoruun THI[ CO PAMH 1 nony4uBIINX B HEO0AIbIOBAHTHOM PEKHME
2-4 Kypca XMMHOTEpAIMH II0 CTaHAAPTHBIM cxeMaM. J[iist aHaimm3a chopMUpPOBAaHO 2 TPYIIbLI MALKMEHTOB B
cooTBercTBHH ¢ pesynbraraMu HAXT: rpynma ¢ IOJOXKUTETBHBEIM 3()(EKTOM OT JEYeHUs BKIIOYAIa
OONBHBIX C IONHOW, YaCTHYHOW perpeccHell M crabuimsanueil 3aboleBaHMs; IPyNIa C OTPHIATEIBHBIM
s dextom ot edeHus — GONBHBIX C IPOrpecCHPOBAHIEM 3a00JIeBaHMS. ACCOLHAIMIO TEHOTHIIOB C OTBETOM
Ha JICUCHUEC OLICHUBAJIM 110 BSJIMYUHE OTHOLICHHUS IAHCOB.

Pe3yabTarbl. HacTOTEl BCTpeuaeMOCTH MyTaHTHBIX ayuieneil rena MDRL1 B mccienoBaHHO# BBIOOpKE
cocrapun: 6+139T -0.38, 1236T -0.39, 2677T -0.38, 34357 -0.51 u 3Ha4MMO HE OTJIMYAIOTCS OT
OIHCAHHBIX B JINTEPATYPE YACTOT /ISl €BPONIEOUIOB.

Amnanu3 B3auMoCBsi3u monuMopHbx Bapuantos rena MDR1 (C6+139T, C1236T, G2677T, C3435T) ¢
u3BecTHbIM 3¢ dekrom ot HAXT y Oonbubix PMIK, B TOM umclie B 3aBHCHMOCTH OT KIMHHYECKHX
XapaKTEpUCTUK IallUEHTA: HaCﬂCﬂCTBeHHOﬁ OHKOJIOTHYECKOI OTATOIICHHOCTH, KJIHHUYECKOM (bOprI,
CTQJUU 3JI0KAYECTBEHHOCTH U THCTOJIOTHYECKOTO THIA OIYXOJIM HE BBIABHJI CTaTUCTHYCCKH 3HAYMMBIX
accoLUaIHi.

3akiouenne. Msyuennsie nomumopdusie Bapuantel reHa MDR1 He SBISIOTCS NMPOTHOCTHYECKHMU
renernueckumu akropamu s¢ddextnsroctn HAXT y 6onpabix PMK.

PaGora Bbinonuena Ha Gase LIKIT «[IPOTEOMHBII AHAJIN3.
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AHAJIU3 COYETAHM# IMOJIMMOP®HBIX MAPKEPOB TEHOB XEMOKHHOB
U UX PELENITOPOB KAK IOTEHIIUAJIbHBIX IPEAUKTOPOB HH®APKTA
MHUOKAPJA

Hacubynnuu T.P.}, irapaposa /1.9.", Tumawesa A.P.!, Tykraposa U.A.", 3paman B.B.",
Aradapos VI.P.Z, MycradpuHa o.E.!

IMHcmumym 6uoxumuu u 2eHemuKu Ygumckozo Hay4yHoz20 yeumpa PAH, 2. Y¢pa, Poccus, 2pmey
OAO "TamHegpme" u 2. Anbmemoescka, 2. Anbmemobesck, Poccus

B oTHHYeckn omHOpOMHON Tpymme (TaTapbl I. AJBMETBEBCK) C IENbIO BBIABICHUS MHOOPMATHBHBIX
HPEANKTOPOB pa3Butus uHpapkra (MM) npoBenéH aHaIu3 paclpeaeleHHil YacTOT FeHOTHIIOB M ajuienei
HOJ]l/lMOpq)Hle MapKepoB TI'€HOB, YbU IIPOAYKTHL 3aﬂeﬁCTBOBaHbI B IIaTOr¢HE3¢ 3360J'leBaHl/[ﬂ -
rex CCL2 (rs991804_5357C>T u rs1024611_-2518A>G), rer CCR2 (rs1799864_V64l),
reHCX3CR1(rs3732378_M280T), ren CXCL12 (rs1801157_12197A>G), ren CCRS5 (rs333_A321/D),
renCXCR4 (rs2471859_1627C>T), reu CXCL1 (rs4074_1036A>G), ren CXCR2 (rs1126579_10722C>T),
ren CXCL8(rs4073_—251A>T) ren CD14 (rs2569190_—260C>T). I'pymmy GonbHbix cIM coctaBmmu 217
MyxuuH nepenécmmux MM B Bospacte ot 30 110 65 1eT, KOHTPONIbHYIO Tpymnmy — 250 My>X4YHH B BO3pacTe OT
35 mo 65 ner. C nomouipto Meroxa Mote-Kapio u neneit Mapkosa (nporpamma APSampler) nposenén
aHaJIN3 acCOMALMH COYETaHHH H3yYEHHBIX MOIUMOPQHBIX MapkepoB cVIM. [t npoBepKH CTaTUCTHYECKOM
3HAYMMOCTH IOJTyYEHHBIX PE3yIbTaTOB HCIIONB30BANICS TIEPMYTAIIMOHHKIN TecT. 13 momy4eHHbIX coueTaHnit
Haubouee 3HAYMMBIMU MPEAUKTOPaMHU nm O0Ka3aJIuCh COueTaHHs
CXCR4*C+CD14*C+CCL2_rs991804*C+CCR5*I/D (Gombhble 12.9%, koHTponb 2.4% Ppemn=0.00004
OR=6.02 95%CI 2.44-14.05), CXCR2*C+CD14*C+CXCL12*G+CCL2_ rs991804*C+CCR5*D (6osnbHbie
12.44%, KOHTPOJIb 2.4% Pperm=0.0003 OR=5.78 95%Cl 2.34-
14.28), CD14*C+CCL2_rs991804*C/C+CCR5*I/D (GonbHbie 10.6%, KOHTPOIb 2% Ppermn=0.0017 OR=5.81
95%ClI 2.17-15.56),CXCR2*T/T+CCL2_rs991804*C/T (GonbHbie 6.45%, KoHTponmb 17.2% Ppem=0.004
OR=0.33 95%CI 0.17-0.63), CXCL8*A+CXCR2*C+CD14*T+CXCR4*C+CCR2*V (Gonbusie 14.29%,
KOHTPOJIb 4.8% Pperm=0.0051 OR=3.31 95%Cl 1.65—
6.61), CXCL1*A/G+CD14*T+CXCR4*C+ CCL2_rs1024611*G (6oxnbHbie 4.6%, KOHTPOIb 0% Ppern=0.012
OR=8.98 95%CIl 2.56-31.48).

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology

215



IV MEXXAYHAPOIHAA HAYYHO-MPAKTUYECKAA KOH®EPEHLMA
MocmaeHomHble Memodbl aHanu3a e buosoauu,
nabopamopHoii u KnuHuveckoli meduyuHe
KasaHb, Poccus, 29 Oktabpsa — 1 Hoabps, 2014

POST GENOME

S07-24

3MUTE/IMAIBHO-ME3EHXUMAJIbHBIN MNEPEXOJ4 U COMATHUYECKHE
KRAS/BRAF-MYTALIUU B OBPA3LIAX PAKA TOJICTOM KHUIIKHU,
OCJIO)KHEHHOTI'O NIEPUTOHEAJIbHBIM KAHHUEPOMATO30M

Nocnexosa H.U., WenbirnH 0.A., Aukacos C.U., Cywkos O.U., LlykaHos A.C., KawHukos B.H.,
®ponos C.A., Ly6uH B.1N.

@rBY "locydapcmeeHHbili Hay4Hblli yeHmp Kononpokmosnoauu" Mun3paea P®, Mockea, Poccus

Lean. [lepuToHeansHplil KaHIEpOMaTo3 Habmomaercss npuMepHo y 3-10% OOJNIBHBIX PakOM TOJICTOH
xumiku (PTK). ITporuos 3a0o0neBaHust B 3THX CIIy4YasX IUIOXOH, IATUICTHSS BEDKHBAEMOCTh COCTABIISIET HE
6onee 5%. B mocienHee BpeMsl HAaKaIUIMBAIOTCS JAHHbBIC, CBUICTENBCTBYIONINE, YTO B MEXaHH3Max
HPOTPECCHH M WHBA3MM PaKa NPUHUMAET yJacTHE CIOXKHBIH MHOTOCTYHNEHYATHIH MPOIECC M3BECTHBINM Kak
SIUTENNATBHO-ME3eHXUMANbHBIH nepexon (OMII). B pesynsrare paspurust OMII (eHOTHI OIyXOJEBbIX
KJICTOK TpaHC(OPMHUPYETCS U3 SMUTEIHAILHOTO B ME3CHXMMANbHBIH. Llenb IpOBEJEHHOrO HCCIICIOBaHIE
cocrosuta B m3ydeHnn mporecca OMII n comarnyecknx myrtanuii B redax KRAS uBRAF B o6pasuax PTK,
OCJI0)KHEHHOTO MEPHTOHEATbHBIM KaHI[EPOMATO30M.

Mertonsl. [Tpoananusuposano 20 ciaysaeBs PTK ¢ nepuroHeadbHbIM KaHIepoMaTo3oM. OT KaIoro
MaIMeHTa TOTy9eH0 TPU 00pasia: OMyXoib, KaHIIEPOMATO3HBIH y3e1 U HOpPMalbHAs CIM3HCTas 000I0UYKa
toiactoit  kumku. Hamumume  OMII  ompenmensii Ha  OCHOBE  OKCNIPECCHM 5 TEHOB -
ZEB1, ZEB2, CDH1, VIM, SNAI1 (5-genesignature). YpoBeHb TIe€HHOW OKCIPECCHH AaHAIM3UPOBAIN
merogom III[P B peansHoM Bpemenu. Myramun B reHax KRAS/BRAF eTeKTHPOBaIM  MPSIMBIM
CEKBEHHPOBAHHEM.

PesyabraTsl. ITporiecc DMII nerextupoBan B 7 u3 20 o6pa3nos nepsuuHoii omyxomn (35%). B Toxe
Bpemss wactora OMII B ofpasmax KaHIEpOMaTO3HOTO y3nma cocraBuna 95% (19/20). Myraruu
B KRAS o6napyxenst B 55% PTK (11/20). Myrauus BRAF-V600E BeisiBiena B 3 cmydasx (15%).
CyMMapHast 4acToTa MyTaiuii B 06onx renax cocrasiia 70% (14/20).

3akmouenne. [lerexius nporecca OMII B nmogasisionieM GOJIBIIMHCTBE 00pa3L0B KaHIIEPOMATO3HOTO
y3J1a MOATBEPIKIAET arpeCCUBHOCTH M M10X0# porHo3 PTK me3enxumanbHoro noarumna. Accouuarms DMIT
C MEPUTOHEATbHBIM KAHIIEPOMAaTO30M AEMOHCTPUPYET BBICOKMI MeTacTaTMyecKuid mnoTteHuman OMII-
HO3UTHUBHBIX OIyXojeil Toscroif kumku. MccienoBannbie oOpasusl PTK Takke XapakTepH3yroTcs
3HAYUTEIBHO  MOBBIIEHHOW vactoToll  comatnueckux KRAS/BRAF-myTtamuii, 49To  MOATBEpKIAET
MHTEPIPETALHIO MX HATMYKSA KaK (haKTopa Xy/IIIero mporuosa.
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BJIUAHUE BHE- U BHYTPHUOIIYXOJIEBOM SKCIIPECCUM NEDD9 HA
PA3BUTHUE 3IIUTEJIUAJIBHOT'O PAKA ANYHUKOB

Pawwug ra66acos 1, Nopa 3. Euunbz, WeiiH Y. O‘BpaﬁHZ, Camyanb l'lVITBVIHZ, CauukKo Cuos, dpuKa
A. I'oneMMcz, Aenus C. KoHonnu?

Kazanckuii (Mpusomicckuii) edepanshbiii YHusepcumem, Kazanb, Poccus, 2OHkonozuveckuii
yeHmp ®okc Yelis, Punadensvgpus, CLUA, 3YHueepcumem Tokuo, Tokuo, AinoHusa

Tosbiennast  sxcrpeccuss  6enka  NEDD9  (Neuralprecursorcell  Expressed  Developmentally
Downregulated 9) cBsi3ana ¢ psOM OHKOJIOTMYECKHX 3aboseBaHmii, ogHako o poin NEDD9 B passutun
sMuUTeNNAIBHOr0 paka ssdHuKoB (DPS) usBectHo Mano. DPSI - Hanbosiee OMACHBIH paK KEHCKOH MOJIOBOM
CHCTEMBI, 3aHUMAIOIIHI [IITOC MECTO CPEH NMPHYHH OHKOJOTHYCCKONH CMEPTHOCTH POCCHIICKUX JKCHIIMH.
OGbrar0 DPSI pasBuBaercss GECCHMNTOMHO, H Ha MOMEHT [IMArHOCTHKH MAIlEHT HMEET MHO)KCCTBEHHBIC
MeTacTasbl B l'lepl/ITOHeaJ'lleOﬁ TI0JIOCTH. B CBsI3M C OTHUM, IMOMCK HOBBIX JUATHOCTHUYCCKHX MapKépOB u
MHUIICHEH UIsl XUMHOTEPAINH — IPHOPHTETHOE HanpasieHue 60psob1 ¢ DPSL.

Lenb uccnenoBanus — onpenenauts BausHue dxcnpeccud NEDD9 na passurtie DPSI. [lns nocrikeHus
nocTaBiieHHOH 1enu, P MoaenupoBaics myTéM NMILTaHTALMK KIeTOK paka sudHuka Mbin (MOVCAR) B
smyHukn Mbireit uaun MISIHIR-TAg-Low. B 3aaun mcciaefoBaHHS BXOAWIO OIPEICNIHUTh, 3aBUCHUT JIH
pasButue IPS ot sxcnipeccurn NEDD9 1) BHe oryXxoiu 1 2) BHYTPH OITyXOJIH.

JIiist pelieHnst epBOit 3a/1auK, MBI IPOBEITH Ceprio U3 3-X mmrutanTanuii Nedd9™™ kietox mummu 5009
B smannku Nedd9™™* i Nedd9” mpimeit (oGmee n Mbimeii kaxnoro renotuna = 30). B pesynbrare, He GbUIO
00Hapy»EeHO 3HAYMMBIX Pa3IUIUi y Nedd9*"* u Nedd9” mpureii B CKOPOCTH POCTa OIyXOJIei, KOJINYeCTBe
COMPOBOX/ABIINX HX METACTA30B U YACTOTE ITOSBIICHUS aCI{UTOB.

Jlns  pemenus  Bropoii  samaum, Mbl  ummiantaposaiu Nedd9™" u Nedd9™” knerku B
sunnin Nedd9™™ mnmeit, cmonennposas notepio Nedd9 BayTp omyXoimi B OpraHusME ¢ HEH3MEHEHHBIM
TeHOTHIIOM. B 3-X HE3aBUCHMBIX SKCIIEPHMEHTAX HCIOIb30BAIU 6 KJIETOUHBIX JTUHUI (Nedd9+/+: 5009, 6111,
8248; Nedd9”: 136, 145, 168), kaxayl0 W3 KOTOPBIX HMIUIaHTHpoBanu B 10 wmbimeid. OTcyTcTBHE
BHyTpHoIyxoueBoii skcrpeccur Nedd9 npuBeno k CHWKEHHIO CKOPOCTH pocta omyxounei (74,0+1,8 u
102+7,4  nus; p<0,0001; 3mece  u  ganee  mokaszaHel  cpeanue  + SEM g omyxomeit ¢
renotunamu Nedd9*"* u Nedd9™ COOTBETCTBEHHO), YMEHBIICHUIO KOJINYECTBa METacTa30B B
nepuroHeanbHoit nosoctu (69,0+3,7 mporus 30,7+4,3; p<0,001) ¥ yMEHBLIEHHIO YACTOTHI IMOSIBICHUS
acuuros (100% nporus 32%, p<0.0001).

PesynbTaThl MCciemoBaHMS yKa3bIBalOT Ha TO, 4ro: a) oskcmpeccuss NEDD9 yckopser poct u
pacnpoctpanenue DPSI, 6) npuHIMNHANBEHO BO3MOXHO Hcroib3oBath NEDD9 w/unm cBsi3piBatonmxcs c
HUM Oenku B KadecTBe MmumieHeidl i xumuorepanuu OPS, u B) NEDD9 He noaxomur Ha poib
JIMarHOCTHYeCcKoro Mapképa DPSI.
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IMOUCK ACCOI.[I/IAl_lI/Iﬁ MMOJIMMOP®HbIX ALU-MHCEPLIMUOHHBIX JIOKYCOB
C AOJITOJIETUEM.

MycraduHa O. E., HacubynnuHn T. P., Comosa P. L., 3pamaH B. B., Kapumos A.4.

UHcmumym Buoxumuu u lrenemuku, Yea, PO

Cpenu THMOTe3 0 NPUYMHAX U MEXaHH3MaX CTapeHHs 0co00e BHHMAaHHE MPHBIEKAST THIIOTE3a O POJIN
HecTaOMIBHOCTH TeHoMa. Ilpexmornaraercs, 4YTo HECTaOMIBHOCTH OKasblBaeT ITyOOKOe BIMSHHE Ha
SKCIPECCUIO TCHOB, IIPUBOAUT K HAPYIICHHIO IIPOLIECCOB XKU3HEAESATCILHOCTU KICTKH ¥ B UTOTE K CTAPEHUIO
opranm3ma. OJHHM U3 ITyCKOBBIX MEXaHH3MOB HECTaOWJIBHOCTH TeHoMa siBisiercst axrtuBarist Alu-
SNIEMEHTOB TOJ BJMSHHEM CTPECCOpoB. ['eHoM uenoBeka comepxut mpuGmusurensuo 10° ot
PpeTporo3oHoB cemeicrsa AlU, MIMPOKO IpeicTaBiIeH MOIUMOP(I3M, OOYCIOBICHHBI HMX BCTaBKON MM
BbimageHueM. Mcxoas u3 oTuX (akToB BO3HHKAeT BOmpoc: MokeT in AlU-HHCepIMOHHBIH moanMopdu3M
BIIMATH HA BAPUAOETbHOCTD NPOJOKUTENBHOCTH KU3HH YeToBeKa?

Llesb MCCIIEOBaHUs COCTOsUIA B aHainm3e accouuanuii AlU-HHCEPLHOHHBIX JIOKYCOB C JOJIIOJETHEM
YeJI0BeKa.

B pabore ObL1a Hcmonp30BaHa BeIOOpKa 3 1722 vernosek, B Bospacroe 20 — 109 jet, aSTHHYECKHX TaTap,
nposxusatoiux B PB. Beigenenue JJHK ocymecTBisuiock METOI0M (EHOIEHO-XJIOPO(GOPMHOI SKCTPAKIHYL
TeHOTHIIMPOBAaHKE MPOBOJMIOCH MeTogoM I1IIP; cTtaTucTHYeCKHil aHAIIM3 TIPOU3BOMIICS C UCHIOIb30BaHHEM
1O SPSSV. 13.0. Jlyist OLIEHKH BEPOSITHOCTH HAOIIOICHHS T€HOTHIIOB HCIIOIB30BAIICS METO JIOTUCTUYESCKON
perpeccuu, Uil CpPaBHEHMS 4acTOT ajulelied M TeHOTHIOB HCIIOJNB30BAJICS TOYHBINH IBYCTOPOHHHUH TeCcT
Duepa.

PesynbraTel:  OXapaKTepH30BaHO PpACMpEAEICHHE YacTOT TeHOTHNOB H asmenei Alu-omemMeHToB
Ya5ac1986 B rene COL13A1(10021.3) u 1104685458125 B rene Evi5 (1p22.1). Yacrorsl
renorunos COL13A1*I/*I, COL13A1*I/*D u COL13A1*D/*D cocrasiusiiu 55.76%, 36.36%, u 7.87%
cootBerctBerHO. Yactorsl rerotunos EVIS*I/*1, EVIS*I/*D u EVI5*D/*D cocrasisinu 88.35%, 10.04%, u
1.61% COOTBETCTBEHHO. DMITMPHYECKOE pPacIpe/ieSieHHe YacTOT FEeHOTHIOB COOTBETCTBYET TEOPETHUECKH
oxunaemomy (p=0.0774 u p=0.4464 coots.). IIpu noxpasneneHUN BHIOOPKH [0 TCHACPHBIM U BO3PACTHBIM
0COOCHHOCTSIM CTATUCTHYCCKH 3HAUMMBIX Pa3/INUHil HE BBISBICHO.

BoisiBieHa accoumanusi ¢ BospactoM nosnumopdroro Alu-uacepimonHoro Jokyca Ya5-MLS19,
rena LAMA2 (6022.33) y xenums. Yacrorsl renotunoB LAMA2*1/*1, LAMA2*I/*D u LAMA2*D/*D B
nomymsinun  cocraBisuma 18.78%, 48.1%, u 33.13% coorBerctBenHo (p=0.4754). PesymbraThl HOmapHOTo
CpaBHEHMs ~ Da3sHBIX  BO3PACTHBIX  IPYNN  TIOKa3ajl0  JOCTOBEPHBIE  Pa3iuyus B 4acTOTax
reHorunos LAMA2*1/*Du LAMA2*D/*D B rpyIine »CHIMH-A0IT0XUTENCH B CPABHEHHH C OCTAJIbHBIMH
skeiuHamu. Yactorsl rerorunios LAMA2*1/*1, LAMA2*1/*D u LAMA2*D/*D B rpyie 10JroXHTeIbHHUL
cocraisum 15,43%, 64,57%, u 14,34% coorBerctBenHo (p=0,0001). Pe3ynbraT nmoaTBepKIaeTcss JaHHBIMU
JIOTHCTUYECKOTO PETPECCHOHHOTO aHAIN3A.

Takum o00pa3oM, MIAHCHI JOXHUTHSA [0 BO3pacTa  JOITOJNCTHS BBIIIE Yy  HOCHTEIbHUIL
renoruna LAMA2*1/*D u umske y Hocurenbauil renotina LAMA2*D/*D.

Pa6ota nognepxana rpantom PODU-TToBomkse Nel14-04-97094.

CeKL{Uﬂ 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us

218



THE 4"INTERNATIONAL CONFERENCE ON SCIENCE AND APPLIED RESEARCH
Post-Genome Methods of Analysis in Biology
and Laboratory and Clinical Medicine
Kazan, Russia October 29" — November 1%, 2014

POST GENOME

S07-27

AHAJIU3 ACCOIUALINHN COYETAHUM NNOJIUMOP®HbIX MAPKEPOB 'rEHA
IL7RA C PACCEAHHBIM CKJIEPO30M

Tykraposa U.A.", Hacubynnun T.P.!, Myxamepgpsaposa I'.2, Mycraduna O.E.!, 3annaxosa 0.B.%,
BaxTuaposa K.3.2

IMHcmumym 6uoxumuu u 2eHemuku YHL| PAH, Poccus, Yea, 26rny

um.M.Axkmynnsl, *Bawkupckuii 2ocydapcmeeHHbiii MeduyuHcKuii yHueepcumem, Yeba

C menplo HU3ydeHUs MOJEKYISIPHO-TEHETHYECKUX OCHOB paccesHHoro ckieposa (PC) mposenén
CpPaBHUTEIIbHBIN aHAIM3 PACIIPEIEICHUI YaCTOT FAIUIOTHIIOB I'eHa alb(a LeMH PeLenTopa K HHTepIeHKUHY 7
(IL7RA, 5p13.2) B rpymnme GoibHBIX ¥ KOHTpOs 110 noianMopdusiM Mapkepam 598(5)I/D (rs10624573) u
T661 (rs 1494558).

Jluranp-penentopras mapa IL-7 — IL-7Ra sBnsercs kiaroueBbiM (akTopoM B mponudeparun u
sxusHecnocobHoctr T- u B- numpormros. [SchlisselM.S. etal., 2000]. CornacHo cBeIeHHSIM JTUTEPATYPBI C
PC accouumnpoBan momumopdHblii okyc s 6897932 B sk3one 6 rena IL7RA [HaflerD.A. etal., 2007]. Bouto
MOKAa3aHO, YTO 3TOT MOJMMOP(U3M 3aTParuBaeT albTEPHATHBHBIN CIUIAHCHHT 9K30HA 6 M, KaK CICJCTBHE,
o0ycaBIMBaeT M3MEHEHHE COOTHOIICHHS PACTBOPHMOM M CBS3aHHON ¢ MeMOpaHOoil ¢opMm peuentopa
[GregoryS.G. etal., 2007].

Bsi6opka 6ombHbIX PC 6Gbu1a chopMupoBana u3 315 HEPOACTBEHHBIX MALMCHTOB, TaTap M GAIIKUP 110
STHHYECKOI NPUHAIEKHOCTH (cooTBeTcTBEHHO 229, 86) B BO3pacte 15-55 mer (35,5 + 10,69 xer) c
JIOCTOBEPHBIM JHarHo3oM 1o kpurepusm McDonald, npoxusaromme B pecryOiuke Bamikoprocras,
Haxozsmuecs noa Habmoznenuem B PIIPC. B konTponpHyro rpymmy Osuin otoOpansl 484 uenoBek (277
Tatap ¥ 207 OamIKup MO THUYECKOH NMPHUHAIIEKHOCTH) Oe3 MPH3HAKOB HEBPOJOTMUECKOW MATOIOIMU B
Bospacte oT 15 no 57 ner (38,79+9,33). Craructudeckuil aHaiu3 NPOBOMMINA C HCHOIb30BAHHEM
nporpammsl Haploview 4.2. YacToTsl raIuioTHIIOB OTIPEIENsUIH ¢ TIoMomibio EM anropurma.

OOHapyKeHo, 4To B 00eHX STHUUECKUX rpynnax y 6osmbHbIX PC B OT/IMUME OT KOHTPOJIBHON IPYIIIBI
nOBBNIEHA  uyacToTa  raruiotuma *D*| (tatape:  16.7%  mpotwB  12.6%  COOTBETCTBEHHO, ¥ =
4232, P=0.0397, OR =1.39; Gamkupsl  20.5%  mpoTHB 12.0%  COOTBETCTBEHHO XZZ
7.082 P=0.0078 OR =1.88)), a wacrora ramioruna*D*Tnoumkena (tatapsi: 44.0% nporus 52.8 % B
cootercTBenHO )’ = 9.486 P=0.0021 OR =0.7; Gamkupsi 39.8% mpotB 50.5% COOTBETCTBEHHO ¥ =
5.627 P=0.0177 OR =0.65).

Taxum o6pazom, ramwtorun *D*|  rena IL7R4 MoxeT paccmaTpuBaThCs B KauecTBe Mapkepa pucka PC
Y OTHUYECKUX TaTap U 6aIUKI/lp.
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AHAJIN3 MYTAul/lﬁ B TEHE ®WIAITPUHA Y T[AIDMEHTOB C
KPAHI/IBHI/IuEﬁ M3 PECIIYBJIMKU BALIKOPTOCTAH

Mmanosa I.®.", Kapynac A.C.%, XaHtumeposa 3.®. 2, 3arngynnun LLI.3.%, XycHytamHosa 3.K.!
Urcmumym 6uoxumuu u 2eHemuku YHL| PAH, Yea, Poccus, 2r60Y BIO Bawkupckuii
2ocydapcmeeHHblli meduyuHcKuli yHusepcumem MuH3dpasa Poccuu, 2. Yepa, Poccusa

KpanmBHuna — 3a0oiieBaHHE NPEHMYIIECTBEHHO AJUIGPIHYECKOr0 TeHe3a, XapaKTeph3yloleecs
OBICTPBIM MOSBICHHEM HA KOXE 3y[SINNX BBICHIIAHUH, BOIubIped u oTeka. [Toxazana MHOrogakTopHas
IpHpOJa JaHHOTO 3abosicBaHMs, OOYCIIOBICHHAs KaK TI'EHETUYECKOW IIPeIpacIIONOKEHHOCTBIO, TaK H
BIUSIHHAEM (HaKTOPOB OKPYIKAIOIICH Cpe/Ibl.

(DHHaFFpHH SABJISIETCA OCHOBHBIM KOMITIOHEHTOM POT'OBOI'O CJIOs1 KOXKH, BOBJICYCHHBIM B MOAJAEPKaHUE
OapbepHOil (yHKUMH Srurenus. Myrtauuu ¢ norepeil GyHkuuum B reHe ¢miarrpuHa FLG siistoTes
IOPUYMHON HapyIIeHHs >HHAEpMaTbHOTO Oapbepa M IPEAPaclonaraloT K pPa3BUTUIO AaTONMUYECKHUX
3a0071eBaHMH.

B Hamem wuccinenoBaHMM ObLIM  [IPOAHAIM3HPOBAHBI [BE MYyTalMM C IOTeped  QyHKIUM
(c.2282del4 up.R501X) B rene FLG y mamuieHTOB ¢ KpamnvBHHIICH ¥ 30pPOBBIX JOHOPOB M3 PecrmyOmukn
Bamkoproctan. I'pynmy 60ibHbIX cocTaBuiii 104 deqoBeka pa3IMYHOTO 3THUYECKOro mpoucxoxkaeHus (36
pycckux, 30 tatap, 32 OGamkupa u 6 MmerucoB). KonrtponbHas rpymma Brimodana 106 wHIMBHIOB 6e3
MIPU3HAKOB aTOMMWYECKUX 3a0oneBanuii (24 pycckux, 18 Tatap, 4 6amkup u 60 Metucos). JleTexuus MyTaruit
npousBoamiack ¢ nomosto [IP-IT/IP®-anamu3a.

B rpynme GonbHBIX MyTaums €.2282del4 Bcrpeyanach y JBOMX: Y MHIMBHAA TaTapCKOM ITHUYECKON
HPHHAUICKHOCTH ¢ OCTPol hopMoii 3a601eBaHNs U UHAWBUIA PYCCKOHM ITHHYCCKOH IPUHAIICKHOCTH — C
XpoHndeckoi. YacToTa reTepo3uroTHOro HOCUTENbCTBA Aeelny — 1,92%. B konTpose MyTanusaTakke Oblia
obHapyxeHa y 1Boux (1,89%).

Myranms p.R501X BbisiBIIeHa y TpeX OOJBHBIX: Y MHIMBUIOB TATAPCKOTO M CMEIIAHHOTO 3THUYECKOrO
HPOMCXOXKJCHHS C OCTPOH KpamnuBHHIEH M HMHIMBHAA OAIIKMPCKOW STHHYECKOH NPUHAIICKHOCTU C
XPOHHMYECKOH KpanuBHHULEH. YacToTa TIeTepo3UroTHOrO HOCHTEIBCTBA MYTALMHM B Tpymne OOJBHBIX
cocraBmia 2,88%. B kontpone myramus P.R501Xo0HapyxeHa y OXHOrO MHIMBHIA PYyCCKOW 3THUYECKOH
npuHamiexkaoctH (0,94%).

HccnenoBanust myraunit B rene FLG y GosbHBIX KpanuBHUILEH paHee He MPOBOAMIHCH. TeM He MeHee,
MHOKECTBO PaboT MOCBAIICHO N3yueHuIo MyTaiuii B rene FLG y GonbHbIX aTonnueckum aepmatutoM (AJD).
B yactHoCTH, 1IOKa3aHO, uTO Aenenus C.2282del4 Bcrpeyaercst B eBPOMEHCKUX TOMYJISAIMSIX ¢ 9acTOTON 15-
20%-—3HaunTeNBHO Yallle, 4eM B Hamel Beioopke. Myrarus p.R501Xy 6onpubix Al U3 psna crpan EBpors
BCTPEYAETCS PEAKO.

B pesynbrate Hameil paOOTBI CTATUCTUYECKH 3HAYMMBIX PA3IMYMA B 4YaCTOTaX BCTPEYACMOCTH
UCCIICZIOBAHHBIX MyTalMii B TeHe (MIarrpuHa y OOJBHBIX KpalMBHUIEH M 3M0OPOBBIX HHIWBHIOB HE
0o0OHapyxKeHO.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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PEPTIDOMIC AND PROTEOMIC ANALYSIS OF CEREBROSPINAL FLUID OF
PATIENTS WITH GUILLAIN-BARRE SYNDROME

0.M. Ilvanova, R.H. Ziganshin, G.P. Arapidi, I.V. Azarkin, S.l. Kovalchuk, V.M. Govorun

IBCh RAS, Moscow

Gullian-Barre syndrome (GBS), or acute autoimmune inflammatory polyradiculoneuropathy, is a rare but
one of the most serious illnesses of peripheral nervous system. It is defined as a paralytic, demyelinating
disorder, characterized by massive lymphocytic infiltration and damaging of myelin sheath of peripheral
nerves. GBS is a monophasic, self-limiting disease, which is characterized by full rehabilitation of patients in
most cases. Two major subtypes of GBS, which differ from each other by clinical manifestations and, to all
appearance, have different pathogenesis are known: acute inflammatory demyelinating
polyradiculoneuropathy (AIDP) and acute motor axonal neuropathy. According to the data of a number of
studies various virus or bacterial infections precede considerable part of GBS cases. Campylobacter jejuni,
cytomegalovirus, Epstein-Barr virus and Mycoplasma pneumoniae are among the most often occurring
infectious agents, which could trigger GBS. There are some suggestions about recruitment of molecular
mimicry mechanisms and cytokine stimulation in pathogenesis of GBS. Campylobacter jejuni is regarded as
the most probable trigger of axonal forms of GBS. Pathogenesis of the most prevailing form of GBS — AIDP,
is mostly unknown until now.

Although GBS involves peripheral nerves only, this disease also known to be accompanied by increase in
protein concentration in cerebrospinal fluid (CSF). But little is known about the protein and peptide
composition of CSF during GBS progression until now. To identify the change in CSF proteome and
peptidome composition which are associated with GBS, we compared CSF samples from 13 GBS patients
and 20 patients with non-neurological diseases (Control).

The proteome analysis of CSF samples of both groups revealed 1541 proteins, and 491 of them were specific
for GBS samples. As a result of peptidome analysis, 2562 peptides representing 773 proteins were identified
in CSF samples. 1873 peptides derived from 591 proteins were specific for GBS samples.

Mapping of lists of proteins which were identified in the course of proteome and peptidome studies of CSF
on KEGG and GO pathway databases revealed clusters of the interacting proteins which may be associated
with pathogenesis of GBS.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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POJIb METHWJINPOBAHUA B PETYJALUAU JKCITPECCHH
®YHKIMOHAJIbBHO 3HAYUMbIX TEHOB XPOMOCOMBI 3: RHOA, GPX1,
USP4, DAG1, NKIRAS1 - B OIIYXOJIAX MOJIOYHOM KEJIE3bI

T.N. Ka3y6cxaﬂ1, B.W. noruuosz, WU.B. HPOHMHaZ, A.M. Byp,quHblﬁz, a.c. XOApreBS, 3.A. Bparaz,
H.E. KywauHckmi®.

! Poccuiickuii OHkonozuueckuii Hayunbiii Llenmp um. H.H. Baoxuna PAMH, Poccuiickas
®edepayus, 115478, Mockea; zHaquo-uccnedoeameanKuﬂ uHcmumym obuwelii namonoauu u
namodpusuonoauu PAMH, Poccuiickas ®edepayus, 125315, Mockea; 3r ocyoapcmeeHHblli
Hay4Ho-uccnedosamesnbCKuli UHCMUMYM 2eHEMUKU U ceneKyuu npomMbiwineHHbIX
MUKpoopzaHu3mos, Pocculickaa ®edepayus, 117545, Mockea

Onurenernyeckas MOJU(GUKALMSA C YUaCTHEM METHIMPOBaHHs NPOMOTOPHBIX CPG-0CTPOBKOB CIIyXKHT
TOHKAM M JUHAMUYHBIM MEXaHH3MOM pETYISIIHH SKCIPECCHM TCHOB B OMyXONsiX. IloBbINICHHas H
MOHIDKEGHHAsl SKCIPECcCHs M HM3MEHEHHE CTaTyca METWIMPOBaHHSA I'€Ha PacCMaTPHBAIOT KaK HEpBHYHbBIC
KPUTEPHH OHKOTeHHOH WM cynpeccopHoii ¢yHkumm rema u kak (akTopsl mpornosa paka. Llens
nccinenoBanys. OLEHKAa BKIAJa METHIMPOBAHUS B PEryJBILUI0 DKCIPECCHH TIPyHIbl ()yHKIHMOHAIBEHO
Ba)KHBIX TEHOB XPOMOCOMBI 3 IpHU pake Mono4HOit sxene3bl (PMIK); ompeneneHne HOBBIX T'€HOB € YePTaMH
OHKOTEHOB HJIM CYNPECCOPOB, NEPCHEKTHBHBIX KaK HPOTHOCTHUYECKHe Mapkepbl. Metoasl. OOpasisi
OITYXOJICBOM M OKPY’KAIOLICH T'MCTOJOrMYECKH HEU3MEHEHHOH TkaHu oT 69 OoipHbix PMIXK coOpansl u
knuHUYeckn oxapaktepuzoBaHsl B POHI[ PAMH. Conepxanne MPHK reHoB ompenensiin MeTonom
noykonnyecTBeHHON OT-TIL[P. Ananu3 metunupoanus JTHK npoBoammy ¢ mpuMeHEeHHEM IBYX METHII-
gyBcTBUTENbHBIX pectpuktasd Hpall u Hhal, u nocnexytomeit ITLP. Pesymnbrarsl. ITokasana JBosikasi poJib
metunupoanus y renoB GPX1, NKIRAS1, RHOA, DAGI u USP4 ¢ npeo6iananueM 00pasIioB OImyXoJieii ¢
HOBBIIIEHHON SKCIIPECCHEH], YTO XapaKTepHO A7 OHKOreHOB. BriepBble ycTaHOBIEHA 3HAUMMAs KOPPEIIAIHS
Mex 1y H3MeneHueM ypoBHs MPHK i cTpyKTypHBIME H3MEHEHHSIMH (METHIIMPOBAHHUEM /IEMETHIHPOBAHUEM
n penenusamu / ammmduranmsmu) (p<10-17 mo Cnupmany) mis reno GPX1, NKIRAS1 u RHOA, u
npeasaputensho -t DAG1 u USP4. Britaa MEeTHIMPOBAaHKS B ACPETYIIALMIO IKCIIPECCHH JCTEKTUPOBAH Y
NKIRASI B 69% (18/26), DAGL - 67% (4/6), USP4 - 83% (5/6), GPX1 - 34% (11/32), RHOA - 16% (5/32)
cnyyaes PMJK. Onxorennsie cBoiictBa Haubonee Beipaxkenbl y reHoB NKIRAS1, RHOA u DAGI, y
KOTOPBIX JIOMHHHPOBAalI TOBBINICHHBIH ypoBeHb MPHK, accomumpoBaHHbBIH C JEMETWIMPOBaHHEM WM
ammmduKayei 1okyca. 3akmodenne. Briepsele oka3aHo, 4TO H3MEHEHHE CTaTyca METHINPOBAHHUS I'€HOB
GPX1, NKIRAS1, RHOA, DAG1 u USP4, moxeT BIHATh Ha YPOBEHb DKCIPECCUH B 3HAUMTEIBHON J0Je
cnyyaes PMOK. Briasnennsie ocobennoctu renoB NKIRAS1, RHOA u DAGI (moBblnieHHBIH ypOBeHb
MPHK, nemermnupoBanue win amMmn@uKanus) MOTYT OBbITh MCIOJB30BaHBI IS Pa3pabOTKH HOBBIX
HOJIXO/I0B K IPOrHO3upoBanuio PMOK.

KittoueBble CI0Ba: PEryJIslis SKCIPECCHH I'€HOB, METHJIMPOBAHHE/IEMETHIMPOBAHHE, PAK MOJIOYHON
JKETIE3bI

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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NMOUCK TEHETHUYECKHX MAPKEPOB IIPEAPACIIOJIO’KEHHOCTH K
ITOCMEHOIIAY3AJIbHOMY OCTEOIIOPO3Y

XycaunHosa P.U., XycHyTtauHosa 3.K.
UHcmumym 6uoxumuu u 2eHemuku YHL PAH, Y¢a, Poccus

OcTeornopo3 — CHCTEMHOE 3a0O0NeBaHMs CKEleTa, XapaKTePH3YeTCs CHIDKCHHEM KOCTHOM MacChl,
MUKPOApXUTEKTYPHBIMU HApYyLUICHUSAMUA KOCTHOW TKaHW M SIBJISIETCS 0)1H0171 W3 3HAYUMBIX MCIUILIMHCKHUX
l'[pO6J'leM C BBIPa)KCHHBIM BIIMAHUEM HAa DKOHOMUKY M Ka4€CTBO JKU3HU 06LL[€CTBa. BboisiBiieHHE reHETHYECKUX
MapKepoB 3a00JIeBaHHs TTO3BOJUT Pa3paboTaTh NPO(IIAKTHYECKHE MEPOIPHATHS, MPELYNPexKIAfONne
Pa3BUTHE IIEPEIIOMOB.

IIpoBeneHo mu3ydeHue 155 JIOKycOB, pacroiOKEHHBIX HAa BCEX XPOMOCOMAx dYesnoBeka, kpome Y
XPOMOCOMBI, (96 JIOKYCOB IeHOTHIIMPOBAHBI B paMKax MexIyHapoaHoro koHcopumyma «GEFOSy) y 845
JKEHIMH ITOCTMEHOMAY3aIbHOTO BO3pacTa TAaTapCKOTO M PYCCKOro IPOMCXOXaeHHs. FccienoBanue
MPOBOANIOCH C HCIIOJB30BAHHEM [IBYX IIOAXOJOB: H3YYCHHE KaHAMIATHBIX TEHOB M PEIUIMKaAIHA
pesynsraroB GWAS ncciieioBaHuil.

B pesynprate wHccienoBaHMS KAHAWIATHBIX TIEHOB OOHApy)KEHa 3HAYUMOCTH MOJIMMOP(OHBIX
BapuaHToB rs2412298 u rs1800012  (COL1A1), rs2228570 (VDR), (TAAA), rena DBP B pasButuu
[Epe/IOMOB Y  OKGHIIMH  PYCCKOW  JTHHYECKO  mpuHajuieskHocTH, rs3102734 u rs3134069 (OPG),
rs2118784 (CYP19A1) y JKCHIL[H TaTapCKOro TIPOUCXOXKACHHUS,
NOKyChIrS2277268 (LRP5), rs2412298 (COL1AL), rs9340799 (ESR1) accounupoBaHbl ¢ OCTEOMOPO30M.

Permkanus pesynsratoB GWAS wncciesioBanuii mokasana, 4rto ¢ nepeioMamu B oOmieii BeIGOpKe
acconuupoBanbl JOKychl r$5926033 (Xp22.11), rs227584 (C170rf53) u rs4869742(C60rf97), rs163879 —
BOmm3u rena DCDC5, rs13272568 — BOmm3u rena PKIA;y Tarap - nokycsl r$6959212 B6mu3u
rena STARD3NL, rs1566045 (SALL1),rs7812088 (ABCF2) urs2016266 (SP7); y pyccKux -

rs2295294 (UBE4B), rs4820539 (RTDR1), rs1864325 B6im3u rena MAPT, rs4957742 psom c
renom EFNAD, rs12995369 (CDK15), rs17284960 (5q34)u rs11788458 (9¢31.3).

O6HapyKxeHa accoruarms
10KycoB rs4792909 (SOST), rs1286083 (RPSE6KADS), rs1026364 (KIAA2018) ¢ uuskoit MIIKT B obmeii
BbIOOpKE, Yy pycckux Tak ke rs4792909, rs1286083,rs7217932 urs964181 u nokyc rs5934507 Bomm3u
rena FAMO9B, y tarap — rs7257450 (PLVAP), rs4817775 (CBR3), rs4492531 (MAGEE2), rs479336 (DNM3),
rs13272568 (PKIA),rs4820539 (RTDR1) u rs730402 (BCL11A).

BOJIBIIMHCTBO U3 9THX JIOKYCOB PACIOJIOKEHBI B TeHAX, KOJUPYIOUMX OCJIKH, y4aCTBYIOIIUE B CHCTEME
RANK-RANKL-OPG, muddepeHimanin Me3eHXUMaTbHBIX CTBOJOBBIX KJI€TOK M WNt CHTHAIBHOM ITyTH,
OJTHAKO €CTh JIOKYCBI, PACIIOJIOKEHHBIE B MEXXTCHHBIX y4aCTKaX U B I'€Hax C HEU3BECTHOM POJIBIO B KOCTHOU
Guosoruy.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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AHAJIN3 MEXKTEHHBIX B3AI/IMOZ[EI7ICTBI/II71 NP HEBBIHAILIKNBAHUHN
BEPEMEHHOCTH

KosaneHko K.A., domuHa H.B., MawkuHa E.B.

HOxHblIli pedepansbHelli yHusepcumem, Pocmoe-Ha-£joHy, Poccusa

O/1HO# M3 BelylINX NPUYUH PAHHUX YMOPHOHAIBHBIX OTEPh MPUHATO CUMTATh FeHETHUECKHi (akTop.
OmpeneneHHbll BKJIAJ B Pa3BUTHE NATOJOTHYECKHX COCTOSHHI IIpH OEPEeMEHHOCTH MOTYT BHOCHTBH
nomuMopQHbIe BApUAHTHI psia reHoB. Llenbio 1aHHOI paboThI OBLIO OIEHUTH BKJIAJ HOIMMOP(hH3Ma TeHOB
(onatHoro 1uKIa, GaKTOPOB CBEPTHIBAIOLICH CHCTEMBI U LIUTOKUHOB B MOBBILICHHE PHCKA HEBbIHALINBAHHUS
OepeMEeHHOCTH paHHHX CpoKoB. [lnmst mccnemoBanust ucrons3oBamu odpasusl JJHK 122 sxenmmu ¢ Hb B
HnepBOM TpuMecTpe. B KOHTponbHyI0 Tpymmy Bomutd 114 SkeHIMH ¢ (H3HOTOTHYECKH IPOTEKAroIen
6epeMEeHHOCTBIO. AHamM3UpoBaH JIIENbHBIE BapHUaHTBI renos IL-15, IL-
10, TNFa, MTHFR, MTRR,MTR, ITGB3, ITGA2, FGB, SERPINE1. Tlo OONBLUIMHCTBY HCCIIEAOBAHHBIX
TEHOB HE BBIABICHO AaCCOLMALUM OTICNBHBIX IOIMMOP(GU3MOB C MOBbIIICHHbIM puckoM HB. Opnako
YCTaHOBJICHO, YTO PUCK HEBBIHAIIMBAHKSA OEPEMEHHOCTH BO3PACTaeT B 2 pa3a y KCHIIMH, HMEOIIHX B CBOEM
renotune mnomumopdueie Bapuantel renoB MTRR, MTR, ITGA2, IL-13. Eme Gonee BbICOKMil pHCK
XapaKTepeH IUIs JIMI, Y KOTOpbIX moiumopdusm mno renam MTRR, MTR coderaercst ¢ monumMophu3MoM 1o
rery SERPINEL u IL-1f. [To naHHBIM JUTEpaTypbl M3BECTHO, YTO MOBBINICHHBIH YPOBEHb TOMOLMCTEHHA
crocoOCTBYeT BBICBOOOKICHMIO TakuX Moiekyn kak NF-kB, IL-1p, IL-6, IL-8. C apyroii cTopoHbI 10Ka3aHO,
YTO MOBBIIICHUE YPOBHSA MPOBOCHAIUTEIIBHBIX [[UTOKHHOB CHOCOGHO HapymaTh IIpOLEeCChl q)OledeBaHl/lﬂ
Tpo)obracTa B TOM UMCIIE M MyTeM M3MEHEHHS KOHLEHTpaluu (pakTopoB koaryisamud. Takum obpasom,
YCTaHOBJIEHO, YTO PUCK IMOTEPU 6€peMeHHOCTl/I B IIEPBOM TPUMECTPE IIOBBILICH Y KEHIIHWH, UMEIOINUX
noauMopdHble BapHaHThl TeHOB (ojaTHOro oOMeHa, (aKTOPOB CBEPTHIBAIOIICH CHCTEMBI KPOBH M
IPOBOCHAIUTEIbHBIX IHTOKHHOB.

Pabora BbImosHeHa npu GpuHaHCOBOW moanepxkke mpoekTa 6.98.2014/K MunucrepctBa 00pa3oBaHus U
Hayku Poccuiickoii @eneparnu.

CeKL{Uﬂ 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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JIEMKO03-ACCOLIMMPOBAHHBIN UMMYHO®EHOTHII MPU
MUHUMAJIBHOM PE3U/JYAJABHON BOJIE3BHU B-TUM®POBJIACTHOIO
JIEMKO3A Y AETEHN

BunbuescKas E.B., KoHaweHkoBa B.B., MuxaiinuueHnko B.1O.
rY "MHcmumym HeomanoxHoli u eoccmaHosumesnsHoli xupypauu um. B.K. lycaka HAMH
YKpauHe!", [loHeyk, YKpauHa

MOHHTOPHHT MUHUMAJIBHOMH pe3uyanbHoii 6one3nu (MPB) ocHoBaH Ha BBISIBICHUH TOIMYJISAIMU KIETOK
¢ Jeiiko3-accouMMpoBaHHbBIM UMMyHO(GeHoTunoM (JIAVI®), xapakTepHbIM Ul OMYXOJEBBIX KIETOK M
HHKOTZIa HE BCTPCUAIOMIMMCA Ha HOPMANbHBIX. B naHHON padoTe NpoaHANM3MPOBaHA HKCIPECCHS
npuMeHsieMbIx Juisi MoHuTopuara MPB antnrenos CD10, CD58, CD34, CD38 wua OmactHbIX KieTkax B-
mM(OOIACTHOTO JIeHKO3a JIETCKOro BO3pacTa [0 Hayala U B XOAE AHTHICHKEMHYECKOro JedeHus. B
o0pasiax KOCTHOIO Mo3ra 68 HMalUeHTOB ¢ MEPBUYHBIM B-IHHEIHBIM OCTPEIM JTUM(OOIACTHEIM JICHKO30M
(B-OJIJT) ouennBanu mapamerpsl dkcnpeccun antureHoB CD34 u CD38na CD19+B-nmumdobnacrax: B
MOMEHT JAMArHOCTHKH Jieiiko3a (0-if 1eHb) U BO BPEMs ONpeAeIeHHs MHHUMAIBHON Pe3uyanbHON 6oIe3H
(MPB) Ha 15 u 33 nHUM MHIYKIMOHHOH TepalMy C LEIbI0 OLECHKM BOSMOXKHOCTH HPHMEHCHUS JaHHBIX
AQHTHUTCHOB KaK MapKepoB Jieiikemuueckoii ctBosoBoil kinetku (JICK). B xome paboTsl ycTaHOBIEHO, 4TO B
Havane 3a00JeBaHMs KOJIMYECTBO KIETOK ¢ Kodkcmpecueit CD34+/CD38+ cocraBuio okomo 79%, a
CD34"/CD38 ne 6onee 2%. [pu ouerke MPB BeIcOKOE poLieHTHOE cofiepkanne kak CD347/CD38’, Tak u
CD34"/CD38"cpesu CD19 n1uMp061acTOB acCOMMUPOBANOCH € XY/IIUM OTBETOM HA TEPAITHIO. BO3MOKHO.
nonyssmu k1etok CD34°/CD38', a Taxke CD34°/CD38 MoryT 061majath MOTEHIHATBHOI TEHKEMHIeCKOi
AKTUBHOCTBIO.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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POJIb IMPOBOCIIAJIMTEJIbHBIX nu AHTHUBOCIHAJIMTEJIBHBIX
LHUTOKHWHOB B AECTABUJIN3ALIUU ATEPOCKJEPOTUYECKOH BASLIKU
BenouepKkoBckaa M.A., MuxaitanueHko B.1O., icHononbcKas H.B.

rY "MHcmumym HeomasoxHoli u eoccmaHosumesnsHoli xupypauu um. B.K. l'ycaka HAMH
YKpauHel", [lJoHeyk, YKpauHa

ean uecae0BaHus — IPOBECTH NMapaieny Mex1y 1aHHbIMH Y3U 1 ypOoBHEM IIMTOKHHOB, JIMINJIOB B
KPOBH, TUCTOJIOTHYCCKOIl KapTUHBI B aTePOCKIEPOTUYESCKHUX OJIIKAX Pa3IMYHBIX THIIOB IPH HOPAKCHUN
BHYTPCHHEH COHHOI apTepuu. MaTepHana M MeToAbI HcciaefoBaHus. PaboTa ocHOBaHA Ha pe3ylbTaTax
obcnenopanus U yiedeHus 130 GONBHBIX, KOTOpBIE OBUIH pa3JeNeHbl JBe IPYMIbI: cO CTaOMIbHBIMU (73
manpeHTa) M HecTabumbHeiME (57 marmenTtoB) Onsmkamu. PesyabTaTel M MX  o6cy:xiaenue. ITpu
[POBEICHUH Tapaiesied Mexay pAaHHbiMH Y3/ M KIMHHYECKOHl KapTHHOW, YCTaHOBJICHO, YTO
HauOOJBIIYI0 3HAYMMOCTh HMEIOT aTePOCKICPOTHIECK e OIIAIIKK 0KoTo 3 MM H Gosiee, a Takke GIAIIKK ¢
n3bsA3BICHHEM. JIECTPYKIUS aTepOCKICPOTHUECKOM ONAMIKH CONPOBOXKIACTCS GoJiee BHICOKUMH YPOBHSIMU
[IPOBOCIAIUTENBHBIX [UTOKHHOB, Takux kak ®HO, WJI-6 u CPb u npoTHBOBOCHIAIMTEIHHOTO [IUTOKUHA
WJI-10. ¥V Bcex manueHToB, HAOIIOIAI0Ch MOBBIIICHHUE MOKa3areseil obmero xonecrepuna, JINIBII, JITTHII,
JITIOHIT u tpurnunepunoB. BeiBoasbl. Jlectabunmsaiiyst aTepoCKICPOTHIECKON OJSIIIKNA COMPOBOXKAACTCS
nobiienneM koHuentpauun ®HO 15,9+1,91 nr/mo, UI-6 16,3+1,8 nr/m, UJI-10 4,92+0,82 nr/mn u CPB
8,42+1,21 nr/mn. YcraHOBIEHA CHJIbHAS KOPPE/SIMOHHAs CBSA3b MEXIY IOATBEP)KIACHHBIM HAIUUHEM Y
GOIBHOTO HECTAOWIBHOW —aTepoCKIepOTHYeCKOi Oismky, gaHHeIMH Y3/ H  THCTOJIOrHYECKOro
HUCCIICIOBAHUA. Takum 06pa30M, 110 KOHIEHTPALMHU LTUTOKWHOB MOXXHOO IIPOrHO3UPOBATh IleCTaGHI[H3aLU’lK)
aTEPOCKIICPOTHYECKON OJISIIKH ¥ IPUMEHATh COOTBETCTBYIOIIHE JICUCOHbIC MEPOIIPUATHS HALIPABICHHBIC HA
poGHIAKTHKY HIIEMHYECKUX OCTOKHEHUH (MHCYIBT, HHOAPKT).

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
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S07-35
POJIb TGF B TIIATOTEHE3E TPOMBO3A BEH CETYATKH H

AHTHUAHT'UOTEHHAA TEPAIIUA

UBaweHkKo A.C., Muxaiinnuenko B.1O.

Iy "MHcmumym HeomsoxHoli u eoccmaHosumesnsHoli xupypauu um. B.K. lycaka HAMH
YKpauHel", [loHeyk, YKpauHa

Hamu 66110 chopMupoBaHo 2 Tpymisl o 62 MarmeHTa B KaxJaoi, | rpymma — KOHTPOJIb — MPOBOANIN
CTaHAAPTHYI0 KOHCEPBATHBHYIO TEpaIMIO TPOMOO3a BEH CETYAaTKH; 2 TIPyNIa — CPaBHCHUS — IOMHMO
CTAaHAAPTHOI Tepaluy NalMeHTaM BBOIMIM Hperapar Aiinus (adimbepcent) HHTPaBUTPEAbHO 110 2 MI' B
0,05 M. Ilpu mccneoBaHuM TIa3Mbl KPOBHM, HAMH OTMEYEHO, YTO KOHIIEHTPAlUs TKaHEBOTO aKTHBAaTOPa
IUIa3MHUHOT'€Ha B HOPME COCTaBHJIO 66,5+3,67 Hr/mi, a cpequsist koHueHrpaus tPA cocrasmia 12,13+8,59
HI/MJI, 9TO CBHACTEIBCTBYET O TOM, YTO BBIXOJ U3 SHIOTCINAIBHBIX KICTOK tPA MPUBOLUT K MOBBILICHUIO
(UOPUHONTUTHYECKOTO MOTEHIHaNa, AKTMBALMM IUIa3MUHOreHa. KOHIEHTpauus MHruOMTOpa TKAaHEBOTO
aKTHBaTOpa IUIA3MHHOI€Ha B HOpMe cocTaBiiao 9,78+2.31 IU/Mn u npm uimemudyeckoM Tpombo3e BeH
nosbimancs  18,99+4,42 1U/mi. Haubosiee BbicOKas akTuBHOCTH PAIl-l oTMeueHa y WalHUEHTOB C
TUINEPXOJIECTEPUHEMHEH H TOBBIICHHBIM COJEP)KaHUEM TOMOLMCTENHa 110 25,3+18,7 MKkMoub/1 (TIpu HOpMe
6,5+5,4 MkMOITB/IT). Y GOJIBHBIX C TPOMOO30M BEH CETUYATKHM, MTOCTYIMHBIINX Ha 00C/IeJ0BaHHE B CTALIHOHAD B
nepByto Heneno yposeHb TGFo He m3mensuics, torna kak TGFB mobmuancs B 10 u Gonee pa3. Ilpu
BO3HUKHOBEHHMH IOCTTPOMOOTHYECKOH HEOBACKy/IAPHOIl IiaykoMmbl KoHuenTpauus TGFo B criesHoit
skukoctH Bospactama B 1,7, a TGFB —B 28 pa3. TGF-B sBnsieTcs OAHMM M3 KIIOYEBBIX MEAHATOPOB
obpa3oBanns (GpubpoBacKyIIpHOro pydla B HCXOJe CyOPETHHATLHOTO HEOAHTHOTEHE3a M ero IOBbIICHHE
SIBJIACTCS NIPOTHOCTHYCCKH HEONArONPUTHBIM (BaKTOPOM, 10 JUHAMHUKE KOTOPOrO MOXKHO OPHEHTHPOBATBCS
00 s dexTuBHOCTH Nedenus. TIpuMeHeHNe aHTMOTEHHOM Tepannu, a UMEeHHO mpenapatsl rpymmsl VEGF-
Trap, MO3BOIMIIO 3HAYUTENIBHON YMEHBIIHTH KOHIEHTpAIHIO B ciie3Hoi xkuakoctn TGFo u TGF-p.
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POST GENOME

S07-36

TEHETUYECKHE U BUOXUMHNYECKHUE JETEPMHUHAHTbBI
TANEPTOMOLMCTEUHEMHUH Y BOJIbHBIX PAKOM MOJIOYHOM KEJIE3bI
AliHYp AKMnb)KaHOBa,l'Z

! Hazapbaee yHusepcumem, LieHmp Hayk o »cu3Hu, AcmaHa, KazaxcmaH; 2 HayuoHaneHblIl
yeHmp b6uomexHonozuu, Acmaxa, KazaxcmaH

JlaHHOE HcceoBaHue ObLIO pa3pabOTaHO UL U3YYCHUs B3aMMOJICHCTBHS ()CHOTHIIA TOMOLMCTCUHA C
resorunamu MTHFR. Jlns onenxn C677T n A1298C dynkunonansHeix nonuMopdusmos B rene MTHFR n
MX acCOLMAIMM C PHCKOM paka MOJIOYHOW JKene3bl, a Tarke 3((PEKTOM IUIa3MEHHBIX YpPOBHEH o0miero
romonucrenna Ha MTHFR-acconuupoBaHHbli pUCK, HAMH IIPOBOAMIIOCH UCCIIEIOBAHUE CITy4aii-KOHTPOIIb B
Ka3aXCKOM MOITyJIAINH KEHIIUH ¢ PAKOM MOJOYHOI skene3bl (n=315) ¥ IpaKTHYeCKU 30POBBIX KEHIIUH 0e3
HaJIMYKs OHK03a00JeBaHuii B aHamMHe3e (n=604).

Metonpl. I'eHorunupoBanue nomumodpusmoB MTHFR mnpoBommiocs ¢ ucmons3zoBanueM TaqMan
assay. OOIIMil TOMOLMCTENH B IUIa3Me KPOBH OIpeessiy ¢ nomompio BOXKX. Merabomudeckuii craTyc
JKEHIIMH OLCHUBAIHM ONpE/IeICHHeM OHOXMMUYECKHMX IMOKa3areneil - ypoBHell ButamuHa B12, domuesoii
KUCIIOTHI, anbOymuHa, kpeatunnna 1 CRP B cpiBopoTke kpoBu. CTaTHCTHYECKH aHAIKM3 ObIT BHIIOIHEH C
ucnosb3oBaHueM nporpammbl SPSS 19.0, SInoHus.

Pesyaprate. MTHFR 677T amenbHblii BapuaHT ObUT CBsI3aH C MOBBIIICHHBIM PUCKOM Pa3BHTHSI paka
MmonoyHo# xenessl [OR 1,71 (95% CI: 1.21-2.43) u 1.55 (95% CI: 1.11-2.16) no KOZOMHHAHTHOH W
noMuHupyomeit MozensiM, coorBerctBeHHO|. MTHFR 1298C amnenpHblii BapuaHT ObUT CBsI3aH CO
CHIDKCHHBIMPHCKOM DPa3BHTHS paka MonouHoil skene3sl [OR 0,68 (95% JUM: 0.49-0.95), nomuHaHTHas
Mojienb]. 3HaunTenbHO Goee HU3KME YPOBHM anbOymuHa M Gosee BhICOKHME ypoBHH KpeatnHnmHa n CRP
ObLIM HaliIeHbl y OOJNBHBIX XKEHIIUH, YeM B KOHTPOJIBHOU IpYIIe, B TO BPeMs Kak ypOBHM BHTamMuHa B12
ObLIM OIMHAKOBBIMH B 00€HX rpynmax. B obeux rpymmax oTMedanich HU3KHE YPOBHHU (DOIUEBOM KUCIIOTHL,
3HAYNUTENIBHO HIDKE y MAILMEHTOB C PAKOM MOJIOYHOI xesne3sl (2,8 Hr / MiT 110 cpaBHEHHO ¢ 2,9 Hr / MiI, p =
0,019). YpoBHH roMoLucTeHHa ObUIH BBILIEC Y GOJIBHBIX PAKOM [0 CPABHEHHIO C KOHTPOJILHOM IpyIIoii (p =
0,001). YpoBHH 11a3MbI roMonucTenHa He 6butd cBsi3anbl 1160 ¢ MTHFRC677T (p = 0,67) nimu A1298C (p
= 0,36), HO OHM OBLIM B 0OpaTHON 3aBUCHMOCTH OT cTaryca ¢onara mamuentos (p <0,0001). JTansreiimmit
aHaIN3 pacrpeeeHnsl TOMOLMCTENHA Yy MaeHToB ¢ pazHbiMu reHotunamu MTHFRC677T B 3aBucuMocTH
OT ypoBHS (DOJNMEBOH KHCIIOTHI (KATErOPHU Ha OCHOBE BEPXHEW KBAapTWIIM 3HAUCHHI, HAONIONABIIMXCS BO
BCeX HaOpaHHBIX CyOBEKTOB, T.€. 4 HI' / MII), TOKa3alld, YTO Hanboee BEICOKUE YPOBHU TOMONIUCTEHHA OBLIH
OOHapy»KeHbl y MAlMeHTOB ¢ reHotunoM TT M HM3KMM ypoBHeM donara, XOTS pas3iuuus He ObLIH
sHaunMbiMH (p = 2,39, p = 0,138). MHorodakropuslii anamu3 noxasan, uro ¢oaar (p = 0,019) Gsum
HE3aBUCUMBIM IPEIUKTOPOM HOBBIIICHHOTO YPOBHS FOMOLMCTEHHA Y NMAIMEHTOB C PAKOM. DTH PE3y/IbTaThl
CBH/ICTEIIBCTBYIOT BaKHOM POJTH MeTaboIM3Ma TOMOLIMCTeHHA B KaHIeporeHese. Huskue ypoBru posreBoit
kucnotel ¥ renotunn MTHFR C677T TT sBnsitotcst AeTepMHHAHTAMH THIIEPrOMOLIMCTEHHEMHH Y OOJIBHBIX
PaKOM MOJIOYHOIT JKeJIe3bl.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
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S07-37
TEHETUYECKUM TMOJIMMOP®H3M ALDH7A1 M PHUCK OCTEOIIOPO3A Y
KEHIIWH KA3AXCTAHA

AKunbXaHoBa A.P.l'z, AiiTKynoBa A.M.l, A6unosa )K.M.z,)l(yma'rosa 3.C.3,

AkunbaHosa LA.*

P «HayuonansHeiii yenmp 6uomexnonozuu» 2.Acmana; >A0 «Hasap6aee YHueepcumem»
2.AcmaHa; 3 re 0poO0cKas noauknuHuka Nel 2.Maenodap; 4Llel-imp nepuHamosnozauu, 2. lMasnodap

Octeomnopo3 (OIT) xapakTepusyeTcsi IPOrPEeCCHBHBIM CHIDKCHHMEM KOJIMYECTBA KOCTHOIO BEIIECTBA B
enuHHIle O00BEMa KOCTHM, TIPUBOAA K  MOBBIICHHOMY PHCKYy IaTONOTHYECKMX  II€PETOMOB.
AneTanbAeTHICTUIPOTEHAa3a MOXKET ~HMHIMOMPOBaTh  MpONH(GEpanuio  OCTeo0TacTOB U CHUKATh
(dopMupoBaHHE KOCTHOH TKaHM. B CB3M ¢ 3THM HECOMHCHHBI HHTEpEC IIPEACTAaBISCT H3ydCHUE
acconuaruu nonumopdusma rena ALDH7AI ¢ OIT cpeau xenmun Kazaxcrana.

Mertonpl. B uccinenoBanue Obuti BKIOUeHbI 419 skeHmmH B Bospacte 21-84 ner, mpoXoauBHIMX
obcieioBanye B MoJnKIMHKUKAX I. [TaBinonapa u kinuuke KasHMY umenn C.J1. Achennusposa, r.AIMaTsl.
BceM ywyacTHHIIAM NPOBEJEHO OIpeielIeHle MUHEPalbHOH I0THOCTH KocTel MeTonoM DEXA. I'eHoMHYyIO
JIHK Beimensiin u3 uenbHoil kpoBu HaGopamu st Beipenenust JIHK (Quigen). [enorummpoBanue
nosmumopdusma rs13182402 rena ALDH7AL npoBoamin ¢ meromom Real-time PCR ¢ ucnonb3oBannem
cnenuduueckux 308108 TagMan® SNP Genotyping Assay.

Pesynpratel. Ilo pesynbratam MIIKT >xkeHupmHbl ObutH paszgenieHsl Ha 2 rpynmsl: ¢ Huzkod MITKT
(rpymnna uccnenoBanus, n= 153 octeonenus u n=76 ocreonopos) u HopmansHoi MITKT (rpynma koHTpOns,
n=190). AHanu3 JaHHBIX FEHOTUIIMPOBAHKS [10Ka3ajl J0CTOBepHyIo accounaumio (OR=1.7,C.1.=[1.57-5.02],
p=0.0004) c¢ puckom passutus OIl cpeam >KEHIIMH Ka3alleK, OJIHAKO HE BBIABJICHO JOCTOBEPHOIL
acCOLMAIMM  CPeAM JKEHIIMH Jpyrux HamupoHambHocTn (OR=1.3,C.1.=[1.07-3.02], p=0.3). Yactota
MYTaHTHOTo reHoruna AA Obuta Bbime y jkeHIMH ¢ HU3KOH MIIKT mo cpaBHEHMIO C JKSHIIMHAMHU C
HopManbHOH MITKT Bo Bcex rpymmax HalMOHAJIBHOCTE: Kasallek, pycckux u apyrux — 37,5%, 29,2%,
27,3% coOTBETCTBEHHO. Takum 00pa3oM, MOXKHO MPEANONIOKUTh, 4To ALDH7A1 sBnsieTcs moTeHIHAIbHBIM
TEHETHYECKHMM MapKepoM, crnocoOctByrommM pucky passutuio OIT u nHuskoit MIIKT cpenu xeHumH
Kazaxcrana.

B 1aHHOM WHCCIEIOBaHMU BBISBIICHA NOCTOBEpHas accouuanus mnonuMmopdmsma rs13182402 rena
ALDH7AL1 ¢ ocTeonopo3oM y jKeHIIUH Ka3aXCKOH Mmomyssinuy. YacTora puckoBOro reHoTHna AA JaHHOTO
nosmMopdu3Ma ObLIa BBIIIE Y XKeHIIUH ¢ Hu3Koit MITKT.

HUccnenoBanne mnoiumopduzma reHa ALDH7A]l MOXHO IpOBOIMTH JUISL MPOTHO3HPOBAHHS Ha
TEHETHYECKOM YPOBHE OCTEONOpO3a, YTO ITO3BOJNHUT NPOBOAUTH Yy HOCHTENEH MyTalmi cTpaTHdHUKaIuro
pHCKa pa3BUTUS U TPOMHUIAKTHKY OCTEONOPO3a.
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POST GENOME

S07-38

YACTOTA MYTALIMH B TEHAX KAJIMEBBIX KAHAJIOB Y KA3AXCTAHCKHUX
BOJIbHBIX ®UBPUWIIALMEN ITPEJACEPAUN

AliHYp AKMnb)KaHOBal, Cayne Paxumosal, XanHyp A6unosa1, Omupbek Hypanuuosz,
lynbKaiiva Paw6aesa’, AaH A6apaxmaHos’, Maxa66at Bek6ocbiHOBa>

1Ha3ap6aea yHusepcumem, LleHmp Hayk o #cu3Hu, AcmaHa, Kasaxcmas; zHauuouaanuﬂ
Hay4Hblli KapduoxupypauvecKuli yeump, AcmaHa, KazaxcmaH

Oubpwuraus  npencepauii  (PIT) sBistercss Hambolee pPacHPOCTPAHEHHBIM BUJIOM  apUTMHIA,
IPHUBOAANICH K 3HAUMTENbHOH 3aboneBaeMocTH M cMepTHocTH. Ilatorenes ®II ocraercs He 10 KOHIA
U3ydEHHBIM JI0 HACTOAINIEro BpeMeHH. B mociemHee Bpems Bce Ooiblle CBHAETENBCTB Toro, uro PIT
SBISETCS MHOTO(akTOPHBIM 3a00JNEBAaHMEM - Pe3yJbTaTOM B3aUMOJCIHCTBUS Mexay (hakTopamu
OKpYXKalolle cpeibl W reHeTHYeckuMH. IIoka3aHa poOJb I'€HETUYECKMX MyTalHii B I€HAX CEepACYHBIX
KaJIMEeBhIX KaHaJoB B matoreHese PII.

Ienb: m3yunts yactoTy MyTaumii B renax I (Ks) xanmesbix kananoB KCNQI, KCNEI n KCNE2 y
Ka3aXCTaHCKUX MAILUEHTOB ¢ GUOpUILIILHEH nmpeacepanii.

Metoapr: Mpl IpoBenH CKPUHUHI TEHETHYECKHX BApUAHTOB TeHOB KaiameBbIX KaHamoB KCNQI
(NM_000218.2), KCNE1 (NM_000219.2) , u KCNE2 (NM_172201.1) y 69 nauuento ¢ Gpubpmuisineii
npeacepauii u 27 pOACTBEHHHKOB BO BCEX OEIOK-KOAMPYIOMINX K30HAX C MOMOIIBIO JBYHAIPABICHHOTO
cexBeHupoBanust Ha ABI 3730xL THK Analyzer (Applied Biosystems, Foster City, Kanmudopuus, CILA).

PesynbraTel: B 001mei cI0OKHOCTH, TATOT€HHBIE MyTAI[MU OBUTH BBISABICHBI B 39 ciydasx u3 69 (56,5%).
W3 unx, myrauuu rena KCNQI cocraBuiau 14,5%, toraa kak myrauuu rena KCNE1 cocraBumu 43,5%,
myrauun reda KCNE2 - 1,4%. BolbIIMHCTBO OTAEIBHBIX MYTalMii ObUIM OOHApYXKEHBI B OJHOM Clydae
(80%), B To Bpems kak 20% myTauuii Ob11M 0OHApYKEHBI OoJee ueM oauH pa3. CHKBEHC aJlbTEpallii B TCHE
KCNQI sk3o0na 13 (S546S G1638A) u sx3ona 16 (Y662Y, C1986T) BbIsBICHB y JECATH MALMEHTOB
(14,5%). B rene KCNEI B sx30ne 3 myTaunu, S59G A280G nabmonanacsk y 30 u3 69 naunuenros (43,5%) n
KCNE2 sk30n 2 T10K C29A y 1 6onbHoro (1,4%). ['eHeTHYECKUIT CKPUHUHT KIMHAYECKA WHTAKTHBIX 27
POJICTBEHHHKOB BBIABHJI MyTanuu y 26,9%, moKa3bIBas, 4TO OHHU MOABEPKEHBI PUCKY CEPAEUHBIX COOBITHH,
TaKMX KaK apUTMHU U PUCKY BHE3AIHOI CepACUHOI CMEPTH.

3aximoyenne: B rpymme kasaxcTaHcKuX OONBHBIX ¢ (GuOpHUIINUEll HpeacepAunil, MaTONOrHYECKUe
MyTaiuu B reHax kanueBbix kaHanoB KCNQI1, KCNE1 u KCNE2 BoisiBnenst B 56,5% ciayuaes. bonee Toro
CKPHHMHI MyTalliil B JaHHBIX F€HaX CPeJH POACTBEHHHUKOB BBISIBUII MyTaluu B 26,9% cirydaeB. Pe3ynbraTs
JIAHHOTO HCCIICJIOBAHUS IOATBEPXKIAIOT HEOOXOJUMOCTh TIEHETHYECKOro 00CIeNOBaHMS OONBHBIX C
ubpuILIAIHIel peacepInil H WICHOB UX ceMeil Ha BO3MOXKHbBIE MYTallii B TeHAX, KOAUPYIOIINX CepeIHbIC
MOHHBIE KaHANBl JUIi BO3MOJKHOTO BBISIBICHHS T'€HETHYECKOTO PHUCKA, KaK apUTMHUM, TaK M BHE3aIHON
cepaeuHoil cmeptr. HeoOX0AMMO IPOBOAUTH CKPHHUHT MyTallil U B JAPYTUX eHaxX, KOAUPYIOMNX HOHHbBIE
KaHaIbl CEpAId, YTOOBI ONpPEEIEUTh YacTOTY U PAcIpeelIeHHe BO3MOXKHBIX MATONOTMYECKUX MYTalui y
Ka3aXCTaHCKUX MAIMEHTOB ¢ GUOpUILIIHei mpeacepanii.
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S07-39

DNA DAMAGE REPAIR CAPACITY AND CANCER TREATMENT
Boichuk S.

Kazan State Medical University, Department of Pathology.

DNA damage repair (DDR) mechanisms play an important role in anti-cancer drug resistance. For
instance, platinum-based chemotherapeutic drugs induce DNA damage which trigger an apoptotic death of
cancer cells due to the attenuated ability/failure of DDR mechanisms. However, tumor resistance to
platinum-containing drugs might be due to the up-regulation of homologous recombination and nucleotide
excision repair pathways in cancer cells which reverse DNA damage. Therefore, the up-regulated (over-
activated) DDR pathways in cancer cells might be considered as a potential targets for selective inhibition
which in turn increase efficacy of DNA damaging chemotherapy used in combination with such selective
inhibitors. Alternatively, knowledge of the dysfunctional DDR helps to identify the chemotherapeutic DNA
damaging drug , which induces DNA damage only repaired by the defective DNA repair pathway. Thus, in
both cases, to make the standard chemotherapy more effective, it is important to identify an over-activated
or down-regulated DDR mechanisms in cancer cells. For example, many cancers have high DNA
methyltransferase (MGMT) levels, which normally repair an alkylated nucleotide, converting its back to
guanine. Thus, cancers with high MGMT levels are resistant to alkylating agents and the inhibition of this
DDR mechanism in such tumors is considered to prevent resistance and make such cancers more sensitive to
standard chemotherapy with alkylating agents. Our current work indicates the novel role of PML protein as
an tumor suppressor protein due to its ability to coordinate DDR mechanism and facilitate homology-
directed repair following DNA double-strand break (DSBs) induction. We observed that PML protein was
involved in processing of DSBs and focal accumulation of homology-directed repair proteins (Mrell,
BRCA1, RPA) and can associate with Rad51 recombinase and required for its stability and focal
accumulation in DNA damage areas. Given that Rad51 protein plays an important role in coordination of
homologous-repair (HR) mechanism and taking into account that cancer cells harboring BRCA1/2 mutations
are defective in HR which make them potentially sensitive to poly(ADP-ribose) polymerase (PARP)
inhibitors it might be important to investigate whether tumors with dysfunctional PML are sensitive to this
treatment regimen. Thus, an efficiency of cancer chemotherapy often depends from an efficacy /failure of the
DDR mechanisms in cancer cells. Moreover, the selective inhibition of DDR mechanisms used in
combination with DNA damaging chemotherapy could significantly sensitize tumor cells and increase
efficacy of cancer therapy.
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S07-40

CTPATETHUHU IIOUCKA HOBBIX IOTEHLHIUAJIBHBIX MAPKEPOB PAKA
KEJNYJKA: COBCTBEHHBIH OIBIT

Fpuropbesa E.C.l'z, Bonkomopos B.B.l'z, Kap6biwes M.C.3, CrenaHoB VI.B.", 3asbanosa M.B. 1'4,
YeppabiHueBa H.B.l'z, KpacHos r.c.5, JincuubiH H.A. 6, BepecreHb c.o.b

1oreY “Tomckuii HUN OHKonoz2uu”, 2. ToMckK; ZHauuouaanblb' uccnedosamensckuli TomcKuli
20cydapcmeenHbliii yHueepcumem, 2. Tomck; >MexcdyHapodHoiii 6uomexHonozuveckuii yeHmp
«leHepuym», Baadumupckas o6a., MemywuHcKuii p-H, n. BoavzuHckuii; “rs0Y Bro Cu6rmy
Mun3sdpasa Poccuu, 2. Tomck; *®IBY “UHcmumym moneryaapHoli 6uonozuu um. B.A.
JHzenvzapdma” PAH, 2. Mockea

BHeznpenne Takux TEXHOIOTHH, KaK Macc-CHEKTPOMETpHs, aHamu3 OenkoBblx n JIHK-mukpounmos, B
COYETAHHH C COBPEMEHHBIMU MpPEJCTABICHUSIMU (DYHKIMOHHPOBAHUS T'€HOMA, MO3BOJIMIO OXHOBPEMEHHO
QHAIM3UPOBATh THICSYM I'€HOB M OEJIKOB, YTO NPHUBEIO K BO30OHOBICHUIO HMHTEpEca K IMOMCKY HOBBIX
OGrnoMapKepoB paka.

ITouck HOBBIX Gonee MHPOPMATHBHBIX MapkepoB paka skemynaka (PXK) sBasercs akryanbHOW 3amaveit
COBpeMEHHOH MemuiHbl. Hamm ObLl  ampoOMpOBaH OPUTMHAIBHBIA IIOAXOJ K IIOMCKY HOBBIX
HOTeHIMANbHEIX MapkepoB PXK. s popMupoBaHus naHenn KaHIUIATHBIX MAapKepOB OBbLIO MCIOJIB30BaHO
JBa JOMONHSIOUMX APYT Apyra MeToAa. Bbul HCIONBb30BaH METOX CpaBHEHMsI GElKOBBIX mpoduieit
HOPMAJIbHOH M OITyXoJeBOoH TkaHu OonbHBIX PXK, ¢ mociemyrommm BbISIBICHHEM OEJNKOB ¢ M3MEHCHHOH
JKCIpeccueil B OIyXoIy, a Takke OHOMH(OPMATHYECKUH METO, 3aK/IFOYAIOIUNCS B aHATN3E DKCIIPECCHH
pasnmuuabix MPHK B HOpManmbHBIX M OIMyXONEBBIX TKAaHAX IO 0a3aM JaHHBIX M OTOOpE TPAHCKPHUITOB C
HOBBIIIEHHON dKcHpeccHel B omyxonu. [ BaluIaluy MOTEHIHAIBHBIX MapKEPOB Mbl OIIEHUIM YPOBEHb
TPAHCKPHUIILMY B IApHBIX 00pa3slax OMyXOJICBOH M HOPMAIbHON TKaHM, MOJIYYCHHBIX OT OoibHBEIX PK,
Merozom KoimuectBeHHoi OT-ITIP. Kak Hamboiee nepcrneKTHBHBbIC, ObUIM BHIOPAHBI TPU MHUILCHU —
anpaokeropenykraza AKR1B10, ummynodwina PPIA u tpancmemOpannbii Gemok PMEPAL.  [lns
YCTAaHOBJICHHUS KIMHUYECKON 3HAYMMOCTU WICHTH(QUIUPOBAHHBIX MApKepOB OBUIO HPOBEICH aHAIU3 HX
SKCIPECCUH B IIPENapaTax I'MCTOJIOTMYECKUX Cpe3oB TKaHeil OombHbIX PJK ¢ M3BECTHBIMH OTHAICHHBIMH
pe3ynpTaTaMH JIEYEHHS C MHCIIONb30BAHHEM IIOMYyYECHHBIX HAMH IIOJM- M MOHOKJIOHAIBHBIX aHTHTEI.
[TpoBeneHHOE MMMYHOTHCTOXUMHYECKOE HCCe0BaHue Mokazaio, uto Oenku AKR1B10 u PPIA sBnsrorcst
S (EKTHBHEIMA JONONHATENBHBIME KPHTEPHAMU MPOrHO3a KinHWYeckoro TteueHuss PIXK. CHinkenue
skcnpeccun PPIA B omyXonmeBBIX KJIETKax CONpSIKEHO C BO3HMKHOBEHHEM OTHAIECHHBIX METAacTa30B y
Gomeubix PXK muddysnoro tuma, a cuimkerne skcrpeccun AKRIBI0 mo Mepe mpopacTaHus OIMyXONlH B
CTEHKY JKEJTyJIKa SIBIISICTCS OaronpUsTHBIM IPH3HAKOM U CBS3aHO CO CHH)KCHHEM PHUCKA METACTa3UPOBAHMUSL.
Benok PMEPA1 MoxeT ObITh HCIIONB30BaH B KauecTBe Mapkepa st auddepeHiuansHoii ruarnoctuku PXK,
TaK KaK €ro OSKCIIpecCHs B OIHMTENHANbHON TKAaHM >JKeTyJKa MHCYe3aeT B IIPOIecce HapacTaHHs
JUCIUIACTHYECKUX HW3MEHEHHMH U 3J0KauecTBEHHOW Tpancdopmaumu osmurenus. TakuMm oOpasom,
Ppa3pabOTaHHEII AITOPUTM HOKUCKA ITO3BOJIIT UICHTH(MHUINPOBATE TP HOBBIX MapKepa, aCCOLMHPOBAHHBIX C
PX u, B nanpHeiineM MoXeT ObITh MPUMEHEH JUIS BBIIBICHHUSI MAPKEPOB OIYXOJEH APYTHX JIOKATU3ALHHA.

PaGora Bemonnena npu noguepxkke PODOU (08-04-13705-o¢wu 1, 09-04-99072-p_odu), MHTIL]
(#3909), ®LII «Hayunble 1 Hay4YHO-IIEAArOrMYeCcKue KaJpbl HHHOBAaMOHHOW Poccum» Ha 2009-2013 rozst
(Ne 02.740.11.0769 ot 12.04.2010).
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ACCOIUALIUA ITIOJIUMOP®U3MA C677T TrEHA MTFHR C O2)KUPEHUEM Y
JETEM

EropoBa 3.C.1, LLakupoBa A.z, Nytbynnun VI.FI.Z, Axmertos U.U."3

‘KasaHckuii 2ocydapcmeenHerii meduyuHckuii yHueepcumem, Kasawe; 2KasaHckas
20cydapcmeeHHan meduyuHckas akademus, Kasane; *Moeomicckan zocydapcmeeHHas
akademus gusuyeckoli Kynbmypesl, cnopma u mypusma, KazaHe

V3BecTHO, 4YTO OXHpEHUE SABIETCS MyIbTU(GAKTOPHBIM 3a00JIEBaHHEM, HAa pa3BUTHE KOTOPOTO
GosblIIOe BIMSHHE OKA3bIBAIOT KAK CPEJOBOEC BO3ICHCTBHE, Tak M reHernyeckue Qaxropsl. B mocnenrne
rogpl ObUIO OOHAPYXEHO, YTO I[OMHMO T'CHETHYECKHX (DAKTOPOB, CYLICCTBYIOT ODIHMICHETHYECKUE
MeXaHN3Mbl, KOTOPBIE 3a/IefCTBOBAHEI B IpoLeccax, IPUBOINKX K pasBuTHio oxupenus (Feinberg et al.,
2010). DnureHeTHyecKHe M3MEHEHHs1 CBs3aHbl ¢ mpoueccom MetumupoBanus JHK mocpexctBom JJHK-
MetunTpaHcdepas, KOTOpble MPHCOCAMHSIIOT  METWIBHYIO TIpymmy K 5'-yriepogy — LMTO3MHA.
Mertunenterparuapodonarpeykrasa (MTFHR) KaTalu3upyer BOCCTaHOBJICHHE 5,10-
MeTHIICHTeTparuapodoara 10 S-MeTHITeTparuapodoara, BIAACh aKTUBHOH (hopMoii GONHeBOH KHCIOThI
HeoOXoquMoii Ut 00pa3oBaHMsi METHOHMHA M3 TOMOLKCTEMHa M Janee - S-aJeHO3WIMETHOHHHA,
Urpalolero KioueByio poinb B mpouecce Mermamposanus JHK. IMToimmopduszm C677T rema MTFHR
HPHBOJNUT K CHIDKCHHIO aKTHBHOCTH ()EPMEHTA, YTO NPENONIOKUTEIbHO BIUACT Ha CTATYC METUIIMPOBAHHS
JIHK. Ilenpro MaHHOTO HCCIEAOBAHMS SIBUIOCH ONpEAeNeHHe accormaiuu mnonuMopdusma C677T rena
MTFHR c¢ oxwupennem. B uccnenoBannu npunsiu ydactue 146 mxonsuukos r. Kasauu or 7 go 17 mer
(12,9+£2,5 gner). [omumopduszm C677T rema MTFHR ompenemsiin  metomom  [THP-TIIP®D.
AHTpOIIOMETpHUYECKHE OKA3aTEeIN ONPEIEIISIIH C IOMOIIBIO H3MEPEHHS 00XBAaTOB Tela M KaTUIIEPOMETPHH.
B pesynbrate MpOBEACHHOrO aHaIN3a BBIBICHO, 4TO YacToTa T amiens noinmopuzma C677T MTFHR B
IPYIIIE JIMI C OKUPCHHEM WM M30bITOYHON Maccoil Tena cocraBmia 46,6%, 4TO 3HAYMMO BBILIE, YeM B
Tpynmne JuIl ¢ HOpMaldbHbIM HHIAeKcoM Macchl Tema (MMT) (22,5%, P=0.0017) u B rpymme smi ¢
HenoctaroyHbiM IMT (7,7%, P=0.0035). KoppensunoHHbIit aHAIN3 MOKa3aJl MONT0XKUTEIbHY0 B3aHMOCBSI3b
T atens ¢ OKpYKHOCTBIO TPY/HO# KIeTkH, Gezep, 6epa, TONINHON KOXKHON CKIIaJKH IO/ JIONATKOM, 0
OuIercoM, 1o TPHUIEICOM, B MIMAKAIbHOH 00JAaCTH, CyMMapHOH TOJNIIMHOM KOXKHOH CKIaNKU H XKUPOBOH
Maccoil Tena, a TakKe TeHASHIUIo K acconmaryu T amiens ¢ OKpyKHOCTBIO ’KUBOTA M 1ieda. M3BecTHO, 4TO
3aMeHa [MTO3MHA Ha THMHUH B 677 monoxenun rera MTFHR npuBoauT k TepMonabuiabHOCTH (epMeHTa i
CHIDKCHHIO ero akrtuBHoct Ha 30% (Sharp and Little, 2004), uro BepositHO crocoGcTByeT
THIOMETHIMPOBAHUIO M aKTHBAI[MM HEKOTOPBIX I'€HOB, YYAaCTBYIOIIMX B PETYJSAIUM KHPOBOTO OOMEHa.
Takum o6pasom, nomumophusm rera MTFHR acconmupyercs ¢ 0kupeHHeM y JeTell [IKOJIBHOTO BO3pacTa.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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PA3PABOTKA HOBBIX TEXHOJIOTU#M JJ1 AHAJIU3A SMIMTEHETHYECKUX
MAPKEPOB PAKA JIETKOT'O B IIUPKY/IMPYIOIIEN JHK KPOBH

K.10. Kanuu,Kanl, T.N. A)KMKVIHal, A.A. nouomapesaz, H.B. lIep.cl,blm.l,esaz, B.B. Bnacosa,
I'I.I'I.nakmouosa, E.}0. PbikoBa®

T uex PAH, Mockea, Poccus; 2 Tomckuii HUN OHKonozuu, Tomck, Poccus; 3 uxsdM co PAH,
Hoeocubupck, Poccus

W3smenenne mpodmins MetwnmpoBaHus TreHomuoid  JJHK — sBiusercs omuM w3 Hambonee
PacIpoCTpaHEHHBIX COOBITHI KaHLeporeHesa. AHammu3 abeppaHTHO MeTHIMpoBaHHBIX (parmentoB JTHK,
upKyupytomux B kposH, (ump/{HK) sBisieTcs npuBiIeKaTeNbHBIM Ul JMATHOCTHKH, OJHAKO €ro
IPUMEHEHUE OCIIOXKHACTCS HU3KOU KoHIeHTpanueil Monekyn JIHK, HeBBICOKMM colepkaHHEM OITyXole-
cenudmynbx  JIHK otHocuTensno JJHK 310poBBIX KIETOK, M HEOOIBIINM pazMepoM ¢parmeHToB. s
OLIEHKH CTaTyca MeTHnupoBaHus MapkepoB B HUp/IHK 0OBIMHO NMPUMEHSIOTCS METO/bl, OCHOBAHHBIE Ha
oucynpdurHOi kouBepcuu JHK, 4To mpUBOAMT K ee Aerpajallud U CHIDKCHHIO YyBCTBHTEIBHOCTH. MBI
UCHOIB30BaIM HOBBIM MOJXOJ, OCHOBAHHBIH Ha CENCKIMH THICPMETUIMPOBaHHBIX (parmentoB mup/HK
npu nomorn JIHK-merun-csaspiBatomero 6enka (Methylated CpG Island Recovery Assay, MIRA).
TToBenen cpaBHUTENbHBI aHaM3 uHAekca Metuianposanus (MM) rena omyxoseBoii cynpeccun RARB2 u
perporpancno3ona cemeiictBa L1 B up/IHK kpoBu O0NBHBIX HEMENKOKIETOYHBIM paKoM Jierkoro (n=15) u
310poBbIx JoHOPOB (n=15). Hup/THK n3 mrasmsr u ckn-uup/JHK BbIIesuIH ¢ MCIONB30BaHHEM HAOOPOB
(buoCumuka, Poccust). [lnst aHanmmusa BeIOpaHbl  (pparMeHTHI S'-HETpaHCIMPYEMBIX 00JacTell reHa
omyxoneBoii cynpeccun RARB2 u perporpancnosona cemeiictBa L1H1 yenoseka. Meronom ITLP B pexime
peanbHOTO BPEMEHH OIpEeNsii KoMudecTBo (parmeHtoB B npemaparax JIHK mo m mocme oboramenus
merogoM MIRA, Beruncisian unaexc meruiaupoBanust (MM). BeisiBieHa TeHAEHLMS YBETHMYEHHS YPOBHs
metuinpoBanust IM rena RARP2 u cHmkeHHs ypOBHs METHIIMPOBaHUs (pparMeHTa perpoTpancnoszona L1 B
wp/IHK mnasmer u ckn-uup/IHK kpoBu (kputepuii Manna-YurtHu, p<0,1). AHanu3 ypoBHS METHIMPOBAHUS
¢parmenta L1 moacemeiictBa L1Hs, crermduyHOro mis 4enoBeka, BBIIBHI CTATUCTHYSCKH 3HAYMMOE
cumkenne B up/THK y 6onpueix HMPJT oTHOCHTENBHO 310POBBIX JOHOPOB (KpuTepuii Manna-Yuruu, p <
0,06). B paboTe moka3aHO, YTO THIIOMETHJIMPOBAHHBIC MHOTOKOITMIHBIC MOBTOPBI MOTYT ObITh Oojee
53¢ deKTHBHBIMH MapKepaMH paKa OTHOCHTENIBHO OJHOKONHMHHBIX T€HOB. Pe3ymbTaTel TOBOpAT O
HEPCHEeKTHBHOCTH NpuMeHeHns Metoga MIRA Juist co3faHus MPOCTHIX, TEXHONOTHYHBIX H 3P (EKTUBHBIX
METOJI0B aHAJIN3a METHINPOBAHHBIX MAPKEPOB, IPUTOAHBIX ULl MOHUTOPHHIA PAaKa JIETKOTO.

Pabora monnmepxana [Iporpammoit  ¢yHaameHTanmbHBIX — ucciemoBaHuii  [Ipesmmmyma PAH
«DyHIaMEHTAIIbHBIE UCCIIE0BAHMS IS Pa3pabOTKN OMOMEMIMHCKHUX TeXHOIOrni» Ha 2014 1.
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BbICTPbI1 MPOTOYHBIA LUATO®PJIYOPUMETPUYECKUA  AHAJIA3
OYHKIIMOHAJIBHOTO CTATYCA MI/ITOXOH,[[PI/IFI ,Z[PO)K)KEP] YARROWIA
LIPOLYTICA: KOPPEKTHAA MOJEJIb A HUCCJIEJOBAHUA
BUOIHEPTETUYECKUX OTBETOB KJIETOK YEJIOBEKA

l'.B.‘-IepenHeBl‘z, r.p. VerVICElMOBaz, Nn.n. 3ai‘1Hym1qu, H.B. Kanaqesaz, A.A. PussaHos®

reoy A0 «Ka3aHckas 2ocydapcmeeHHas meOuyuHcKaa akademun» MuH3dpaecoypazeumus
Poccuu, KasaHb; 2 NHcmumym ®yHoameHmaneHoli MeduyuHbl u buonoauu, KasaHckuii
(Mpueosncckuii) pedepanvHoiii yHusepcumem, KazaHe

MuroxonpuanbHas ANCHYHKINS UIPaeT CYIIECTBEHHYIO POIb MPH CEPACUHO-COCYUCTHIX OONIE3HsX,
caxapHOM jauadere, CEITHYCCKOM IIIOKE, OHKOJIOIMYECKUX U HEHPOJereHePaTUBHBIX 3a00JI€BaHUSX, OJHAKO
n1abopaTopHas OlleHKa OMOIHEPTETHISCKMX OTBETOB KJIETOK MAI[MeHTOB 3aTpyaauTebHa [Kramer P.A et al.,
2014. doi: 10.3791/51301]. B cdepe TpaHCIIUMOHHBIX KIMHUYECKMX MCCICIOBAaHUNA MHTOXOHAPHUIA
HpEIoKEHA HOBasl KOHIENIMS “BHOSHEpPreTHUecKOro MHACKCA 340POBbs”, BBIUHCICHUE KOTOPOTO MOXET
OBITH TIOJNIE3HO I YTOYHEHUsS NATOMHU3HOIOTMYECKHX MEXaHW3MOB OOJE3HHU, ONpPENENeHHUs TSDKECTH U
TEMITIOB €€ MPOrPECCHH, a TaKKe I Pa3BUTHs HOBBIX TepameBTHuecknx moaxonoB [Chacko B.K. et al.,
2014. doi: 10.1042/CS20140101]. KirroueBas ujesi KOHIEIIMK — MCIIOIB30BAHHE MUTOXOHIPUH B Ka4eCTBE
“maxrtepckoii kanapeiiku” (‘canary in the coal mine'), 3apanee TpeaBeEIIAONICH OHOIHEPTETUUECKUI KPU3HC.
CXOZCTBO CTPYKTYp MUTOXOHApHanbHOro komiuiekca I (NADH:y6uxuHoH okcunopenykrasa, E.C. 1.6.5.3)
MJICKOMHUTAIONINX U CTPOTMX a’poOoB apoxokeil Yarrowia lipolytica mo3sossier ucnonb3oBath Yarrowia
lipolytica B kauecTBe MOJENH JUIsl U3y4YCHHUS] MUTOXOHIPHANBHBIX TUCOYHKIMH denoBeka [Drose S. et al.,
2011. e1001128; Nicaud J.M., 2012. doi: 10.1002/yea.2921]. Hamu BriepBbie pa3paboTan ObICTPBII METOA
aHaIN3a MHAMBHAYaIbHBIX MUTOXOHJPHATBHBIX OTBETOB KIETOK JApojokeill Yarrowia lipolytica Ha ocHoBe
TEXHOJIOTUM MPOTOYHOH IUTOMETPUM M NOTEHIMAT-9yBCTBUTCIBHOIO PAalHOMETPHYECKOro (Gryopoxpoma
JC-1. Ilpemmaraemas Mojeldb HMMeEET psJ HPEHMYIIECTB, IIOCKOIBbKY IIO3BOJSICT — OHPENEISATh
TpPaHCMEMOpaHHBI MHTOXOHAPHANBHBIA IOTCHIMAT B HEpaspyLICHHbIX KieTkax (0e3 BblaeIeHHUs
MHTOXOHJPHUI), MMEeT BHYTPEHHHIl IOJIOXXHUTEIbHBI KOHTPOIb (Pa300OIIUTENh OKHCIMTEIBHOTO
dochopumupoBanuss CCCP), u obecrieunBaeT HOPMHPOBAHHBIC HM3MEPEHHs TPAHCMEMOPaHHOTO
MUTOXOHJAPHAIBHOIO MMOTEHIMAJIA C YYETOM I'€T€POr€HHOCTH KJIETOYHBIX pasMEPOB U YHCJia MHTOXOHI{pHﬁ B
OT/IETIbHON KJIeTKe. I OMOJIOris MUTOXOHIPHAIBLHOrO KoMIuiekca I miekonuraromux u Yarrowia lipolytica
OTKPBIBAaCT NEPCIICKTHBBI UCIIOIb30BAHMS JAHHOH MOJIEIH ISl HOMCKA MOAN(HKATOPOB OHO3HEPreTHUECKHX
OTBETOB KIIETOK YeTOBEKa.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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ROLE OF TLR2, TLRS, IFT' AND IL1B POLYMORPHISMS IN SUSCEPTIBILITY
TO PULMONARY TUBERCULOSIS IN KAZAKHSTANI POPULATION
D.Yerezhepov, M.Zhabagin, A.Askapuli, S.Rakhimova, Zh.Nurkina, A.Abilmazhinova,
A.Akhmetova, A.Molkenov, U.Kairov, A.Akilzhanova

JAenapmameHm 2eHOMHOIi U NepcoHanU3uposaHHoii meduyuHel, Llenmp Hayk o Xu3Hu,
Ha3zapbaee YHusepcumem, AcmaHa, KazaxcmaH

Background: Tuberculosis (TB) is multifactorial disease, including environmental, social, microbial and
genetic factors, which all contribute to the clinical picture. TB cases in Kazakhstan have risen from late
1990s till 2004. After, number of cases slightly decreased, but multidrug-resistant (MDR) TB cases are
dramatically increased. Now Kazakhstan is one of the 27 countries burdened by MDR TB. It is known that
up to one third of world population are infected by Mycobacterium tuberculosis (MTB) and only 1% of them
will develop any form of active tuberculosis. Polymorphisms in genes involved in human immune response
to infections have been associated with TB susceptibility in many populations. In our study we investigated
genetic variants of genes involved in immune response to MTB infection in order to find association with
risk of developing pulmonary TB (PTB) among population of Kazakhstan.

Methods: In our case-control study we recruited 703 participants from 3 regions of Kazakhstan. Of
which, 251 patients with pulmonary TB (PTB) and 452 healthy controls (HC) 298 of which were males and
409 females. 474 of all participants were Kazakhs, 160 Russians, 24 Ukrainians and rests were represented
by other nationalities. Medical and environmental data collected by questionnaires from participants by
interviewing. DNA isolated from whole blood. Genotyping executed by TagMan assay on 4 polymorphisms:
IFNy (rs2430561) and IL1p (rs16944), TLR2 (rs5743708) and TLR8 (rs3764880). Statistical data analyzed
by SPSS 19.

Results: We found no significant difference in the polymorphism genotypes frequencies among PTB and
control groups (p>0.05). TLR8 polymorphism showed a significant difference in grouping by gender.
Genotype A/G was significantly higher in females (41.5% in females vs. 1.3% in males) and G/G in males
(49% in males vs. 20.7% in females) (x2=161.43, p<0.001), which indicates that heterozygous genotype may
increase the susceptibility to TB in females and homozygous A/A in both. Analysis by ethnicity showed that
genotype T/T of IFNy gene (x2=20.27, p<0.001) and genotype G/G of TLR8 gene (x2=28.64, p<0.001) was
prevalent in Asians, in both case and control groups.

Conclusion: Results could not provide significant association with susceptibility to PTB possibly due to
heterogeneous background of our study groups. Further investigations are needed to clarify whether these
polymorphisms have a strong impact to TB in Kazakhstani population.

CekyuAa 7: buomapkepbl, 2eHbl U OMUKCbI 8 UCCIE008AHUAX MAMO2eHe3d COUUGIbHO 3HAYUMbIX 3a607e8aHUAX
4enoseka. MonekynapHasa snudemuono2us
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PACIIPEJEJEHUE 274 AJUIEJIBHBIX I10JIUMOP®H3MOB TEHOB B
KA3AXCKOH MOMY/IALUA

UckaKosa A.H.1’2'3, Cuxaesa H.C. ¥ AliTKynoBsa A.M. 1'3, PomaHoBa A.A.1’3, ¥onabibaesa E.B.l'g,

PamaHkynos EM.!

prn «HayuoHanbHbIli yeHmp 6uomexHonozauu» KH MOH PK, AcmaHa, Kazaxcman; 2Kazaxckuii
HaYUOHANbHYIG yHUBepcumem um. ano-Gapabu, Aamamel, Kasaxcmar; >*TOO «General
Genetics», AcmaHa, KazaxcmaH

Beenenne. Ha ceroansinuii ieHb npo6iema 1noj6opa NpaBuIbHO# J03UPOBKH JIEKAPCTBEHHBIX CPEICTB
SIBJISICTCS KpaifHe aKTyanbHO# Ui Bcex crpaH. B 6ase manubix PI'TI «HanmoHanbHbIA HEHTP SKCIIEPTU3BI
JIEKapCTBEHHBIX CPEJCTB, M3JCIUH MEIMIUHCKOrO HA3HAYCHMS M MEJWIMHCKOW TEXHHKH» B IEPHOJ C
sHBaps 1o aekabpp 2013 roma mmeercst 1784 kapr-cooOiieHHit 0 MOOOYHBIX AEHCTBUSIX JIEKAPCTBEHHBIX
CpPEICTB, BBIABJIICHHBIX Ha TEPPUTOPHU PK. U3 HHX, Ha JICKapCTBECHHBIC IpenapaTrbl OTEYECTBECHHBIX
npou3BoauTeneii — 635, 3apy0exxHOro Npon3BoacTBa — 846 KapT-cOOOIICHMA.

Iens. M3yuenue pacmpeneneHus ajuielnedl W T€HOTUNOB 274 OJHOHYKICOTHIHBIX HOIMMOPGH3MOB,
OTBEYAIOIIUX 32 YYBCTBHUTCIBHOCTH K OCHOBHBIM (bapMaKOJ'IOFl/l'“leCKI/IM rpymnmnaM JI€KapCTBEHHbBIX
IpEnapaToB, ONPEICISAIONMX OCOOCHHOCTU JIMIIMAHOTO, YIIEGBOAHOTO M OEIKOBOTO METabOoIN3MOB,
ACCONMMPYIONIUX C CEPACUHO-COCYAUCTHIMH 3a00ICBAHNUSIMH.

Marepuaibl 1 MeTOzbl. B paboTy Oblita BKIIIOUEHA TOMYJISIMOHHAs BbIOOpKa u3 875 nrozeit kazaxckoit
HaroHanbHOCTH. M3 Hux 499 — 3goposele mogu, 277 — obpasusl JHK mnanueHTtoB, cTpajgarommx
umemuyeckoi 6onesnpto cepaua (MBC), 99 — o6pasusr JJHK namuenros, crpamaromux UBC nHa done
pa3BHUTHS pecTeHo3a. [ eHOTUINPOBAaHNE TIPOBOANIIOCH C HCIIONB30BaHHEM (hapMAaKOreHOMHBIX caiiioB PGx
no TexHojorun OpenArray CcOIJNacHO INPOTOKOTY mpousBoauTens. CTaTHMCTHMYECKUH aHaIn3 JaHHBIX
MIPOBOJIMIICS C UCTIOIb30BaHUEM MporpamMHoro obecneyenus Haploview 4.2

PesynpTaTel: beutn onpezieneHsl 4acTOTHI BCTPEUaeMOCTH 274 aJuleTIbHBIX BapHaHTOB reHOB. C Ienbio
IIPOBE/ICHUS aHAIM3a Ha HEPABHOBECHE I10 CLECIUICHHUIO BCE aJUICJIbHBIE BapUaHThI T€HOB Gblﬂl/l pacnpenenst
10 XpoMocoMaM. B 1aHHOM Te3uce NpecTBICHBI JaHHbIC 110 aHamu3y 10-0if XpOMOCOMEL.

CootBercBue paBHOBecuto Xapau-BaitnOepra: 27 o0JHOHYKICOTHAHBIX NOMUMOPGH3MOB — He
Berpeuatorest (MAF =0); 5 oJHOHYKJICOTHIHBIX MOIMMOP(H3MOB HE COOTBETCTBYIOT PaBHOBECHIO Xap/u-
BaiinGepra, 8 0HOHYK/ICOTHIHBIX MOIUMOP(U3MOB cOOTBETCTBYIOT (p>0.05), (MAF ot 0.003 10 0.466).

LD: HepaBHOBecHe MO CLEIUICHHIO IO amienbHbBIM mnomumopdmsmam 1517885098 u rs1057910
(D’=0.89, LOD=13.96, r2=0.519), rs1799853 u rs10509681 (D’=0.859, LOD=13.91, r2=0.647), rs1799853
n 1511572080 (D’=0.858, LOD=13.88, 12=0.647), rs10509681 u rs11572080 (D’=1, LOD=22.64, r2=1),
15717620 n 152273697 (D’=1, LOD=2.35, 12=0.05), rs717620 u rs3740066 (D’=1, LOD=31.14, r2=0.543),
152273697 u rs3740066 (D’=0.841, LOD=2.24, 12=0.065).
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INEPBBIE MOJIHBIE TEHOMbI KA3AXOB: NPEJABAPUTEJ/IbHBIE
PE3YJIbTATbl BUOMH®OPMATHUYECKOI'O AHAJIU3A

Kaupos V.E.l, Paxumosa C.E.l, MonkeHoB A.B.l, Arang Rhiez, Jong-ll Kimz, Jeong-sun Seoz,
Hymagunos .L." n Akunbkanosa A.P.!

! Nlenapmamenm zeHomHoii u nepcoHanusuposarHoii meduyuHet, Lienmp Hayk o usHu,
Ha3zapbaee YHusepcumem, Acmaxa, KazaxcmaH; ZMHcmumym FeHomHoli MeduyuHsi ILCHUN,
Ceynockuli HayuoHanwHblli YHUsepcumem, Kopes.

CeKBeHPlpOBaHl/le HOBOI'O ITOKOJICHUS IPEACTABIISACT 0060171 MOLLIHLIFI UHCTPYMEHT ISl T€HETHYECKOI0
aHAIIM3a U MO3BOJICT HAM PACKPBITh ACCOLMALHIO JIOKYCOB B OIPEIENICHHBIX MECTaX F'eHOMa ¢ ()EHOTHIIOM U
ocoOeHHOCTAMH 3a0oneBanuil. CeKBEeHUPOBaHUE TEHOMOB OyJeT JIeKaTh B OCHOBE OMOJOTUMH M MEIHINHBI
yeloBeka, oOecreunBas —TeHeTHdyeckoi uHMopmainmeii n3  eauHOro  pedepeHcHOro  MCTOYHHKA.
CyliecTBEeHHbIE TEXHUUYECKHE IOCTIKEHHMS M CHIDKeHHe croumMoctu cekBeHupoBanus JIHK, cnenano
CCKBCHHPOBAHHE IIONHBIX TE€HOMOB  JOCTYIHBIM TECTOM HAa MHOTOYHCICHHBIC  HMHINKATOPBL
MesxyHaponHbelii  TpoekT «['eHeTHdeckas apXUTEKTypa Ka3axCKOTO HACENCHHsA» HANpaBlIeH Ha
ornpezeneHue noaHoi nocnegoparenbuoct JJHK kazaxcraHCkux muil.

Metogapl. IlolHOreHOMHOE CEKBCHHPOBAHHE HPOBOJWIM HAa INECTH HHAWBUIYYMax Ka3axCKOH
MOMYJISIMKM C UCIIONB30BaHUEM IUIAaTHOPMBI CeKBeHHpOBaHHsI HOBoro mokoieHus HiSeq2000, Illumina u
npuMeHenneM Habopa peaktuBoB TruSeq SBS Kit v3. Bce crenepupoBanusie *.bcl daiinbl Obumn
npeobpa3zoBaHbl U JEMYJIbTUILIEKCUPOBAHbI ¢ MoMoOMIbIo bel2fasta. BrlpaBHHMBaHME CHKBEHCOBBIX PHJIOB
BBIMIOJIHSJIOCH C HCHONb30BaHiHeM BWA-mem Ha ocHOBe pedepeHcHoro reaoma b19. CoprupoBka, yaaieHue
HPOMEKYTOUHBIX (aiioB, cbopka *.bam (aiinos, MapkupoBka ayOIHKaTOB ObLIH BBIMOIHEHBI C TOMOIIBIO
nakera PicardTools. GATK haplotype caller Obu1 MCIONB30BaH ISl TIOMCKA BapHAaHTOB. JIJIs BBIABICHUS
KIMHIYECKUX TeHOMHBIX BAPUAHTOB y MHAMBHIYYMOB Ka3aXCKOH IOMyISIMH NpUMEHsIUCh 6a3bl ClinVar,
SNPedia u Cosmic. [Ins BbimonHeHHs 00paOOTKM MaHHBIX M 3allycKa NPOIPAMMHBIX CKPHIITOB OBLIH
ycranosiiensl Java Runtime Environment 1 nakerst R Bioconductor.

PesynbraThl. Beinm 3aBepiieHs! IpoLeayphl BHIPABHUBAHUA U KapPTUPOBAHMS PHUAOB Ha pedepeHCHBIH
reHoM hgl9 kaxaoro u3 mIeCTH 3AOPOBBIX JHI Kazaxckoi momynsuuu. CekBenupoBano ot 87,308,581,400
o 107,526,741,301 nap ocHoBaHuii co cpeanuM mnokpbitueM 29,85. Ot 98.85 no 99.58% nap ocHoBanuit
ObLIN MOJHOCTBIO KapTHPOBAHBI C CO cpefHel To4HOCThIO 96,07%. Ilokasatemu Het/Hom u Ti/Tv mus
Ka)KIOTO TIOJTHOTO TeHoMa Koaebanuck ot 1,35 no 1,52 u ot 2,07 no 2,08, coorBeTcTBEeHHO. MBI CpaBHHIH 1
HPOAHATU3UPOBATN KAkl FEHOM € CYIIECTBYIOIMMHU KiMHInyeckumu 6azamu ClinVar, SNPedia, Cosmic
n obHapyxum ot 20 1o 25, ot 269 no 288, ot 7 no 12 3anuceii, coorBercTBeHHO0. Hamuune pedepeHcHoOi
TeHOMHOH 0a3bl JAaHHBIX WHIUBHAYYMOB Ka3aXCKOH MOIYJSLUM SBISETCS OCHOBOM [ JalbHEHIIEro
U3ydEHHS TPHPOJBl U3MEHYHBOCTH IOCIEIOBATENbHOCTEH, MNPEAPACHOIOKEHHOCTEH K BO3MOXKHBIM
3a00J1eBaHUAM U (PEHOTHIINYECKUM OCOOCHHOCTSIM.

3akmoyeHne. BrepBble NPOBEEHO IOJHOICHOMHOE CEKBEHMPOBAHME HHIMBHIYYMOB Ka3axCKOH
HOIMyNsAnuK. Mbl OOHApYKHIM TONUMOP(U3MBI, CBSI3aHHBIE C PA3NIHYHBIMHU IPEIPACTIONOKEHHOCTIMH.
HeOGXOJll/lMO IlaﬂbHeﬁU.lee H3Y4YCHHUE IMOJIHBIX TCHOMOB Ka3aXCKOI'0 HaCCJICHUS UL BBISBJIICHUS BO3MOXKHBIX
YHUKaJIbHBIX TCHETHYCCKUX BapUaHTOB.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
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AHAJIN3 ACCOIIMALIUU MTOJIMMOP®HBIX JIOKYCOB 'EHOB GRM3 UGAD2
C PA3BBUTHEM HIN309PPEHUU Y PA3/IMYHBIX 3THUYECKHUX TI'PYIIIl U3
PECITYBJIMKHX BAIIKOPTOCTAH

K.O. KanmeBal, A.3. MapeeBa 1, 3. K. XyCHVTAVIHOBal

L @edepansHoe 2ocydapcmeenHoe 610dxemHoe yupexcdeHue «MHcmumym 6uoXumuu u
2eHemuKu» Yhumcko2o Hay4yHoz20 yeHmpa PAH, 2. Ya

In3odpeHns - 3T0 THKETO0E MHOTO(GAKTOPHOE IICHXUYECKOE 3a00IeBaHNE C BBICOKUM K03 HUIIEHTOM
HacnenoBanus (ok. 80%) M MPUOIH3NTENBHO OJMHAKOBOM PAcHpPOCTPaHEHHOCTHIO BO BceM Mmupe (oK. 1%
HaceneHus). Hapyiienue (YHKIMOHHPOBAHMS INTyTaMaTepPrH4YecKOil CHCTEMbI, a Takke JAeuuuT
MHIrHOMPOBAHHUS, CBA3aHHBIH ¢ HapymieHneM pabotsl AMK-epruueckoii HEHpPOTPaHCMHUTTEPHOH CHCTEMBI,
CYMTAKOTCA OJAHHMMHU U3 BOKHEHUIINX KOMIIOHECHTOB JTHOIMATOreHe3a LUH30(1)pCHHPL U3 JIATEPATYPHBIX
JIAHHBIX HM3BCCTHBI aCCoLaluu l'[OJ'll’lMOp(l)Hle BapHaHTOB IeéHa MeTaGOTpOl'lHOFO peuenropa riyramara
tpetbero tuna GRM3 (7q21.1 - q21.2) u rena '’AMK-nekap6okucnasst GAD2 (10p11.23) ¢ pa3Butuem
U300 PeHNH.

Ilenb [aHHOTO MCCIICIOBAHUS - M3YYCHHE POJNH TPEX MOIUMOPQHBIX JIOKYycoB 15274622, rs187993,
156465084 rena GRM3 u 1Byx momuMopdHbBIX JoKycoB 152236418, rs928197 rena GAD2 B pa3BuTHH
mu30(pPeHNN B STHUYECKUX TPYIINax PyCCKHX M Tatap u3 PecrmyOmukn bamkoproctan. Bribopka cocrosiia
n3 338 6onbHbIX (50% pycckux u 50% tarap) n 350 3m0poBbix HHAMBIAOB (50% pycckux u 50% tarap).

B pe3ynbrare IIPOBEACHHOI0O HCCIECAOBAHUS BBISABJICHBI MapKepbl ITOBBINICHHOI'O PHUCKa pPa3sBUTHA
mm3oppernn — 3to rerotunsl GRM3 * G/ * G (OR = 2,16; P = 0,043) nokyca rs187993 rena GRM3 B
pycckoii aTHHYeckoi rpynme 1 GRM3 *A / * A (OR = 3,69; P = 0, 000003 ) u asutens GRM3 *A (OR =
2,55 ; P = 0,0003) nomumopdHoro nokyca rs6465084 rema GRM3 y iMi Tatapckoil STHHYECKON
HPHHAUISKHOCTH. AHAIIM3 HEPAaBHOBECHS 10 CLCIUICHHIO MOKa3all HAIMYUE YMEPEHHOTO CICTICHUS MEKLY
nByMs Jokycamu 1s274622 u rs187993 rena GRM3 (D ' = 0,51) B pycckoii sTHHuYeckoii rpymme. [Ipu
aHaIM3e PACHpPE/ENICHNs YacTOT TalUIOTHIIOB MEXJYy MH3Yy4YeHHBIMH IDYNNAMH JIMI C HIH30(ppeHuer u
KOHTPOJIEM JJOCTOBEPHBIC Pa3INUHs HE BBIIBICHEL.

Ilpn wusydenun noaumopdusix JokycoB reHa GAD2 oOHapyxkeno, uyro reHotun GAD2 *A/*A
(OR=3,62; P=0,0009) u awtenp GAD2 *A (OR=3,11; P=0,002) snokyca rs2236418 sBisitoTCS PUCKOBBIMU
MapKepamMu pa3BUTHs WIK30(QPEHHH y JIUI[ TATAPCKOH dTHHUYEcKoil rpynmbl. IIpy aHamuse pacnpenencHus
YacTOT raruiOTHIIOB, CKOHCTPYHPOBAaHHBIX Ha OCHOBE 152236418, rs928197 rena GAD2, BBISBICH TaruioTHIT
AT, sBISIOMMICS MapKepOM MOBBIICHHOro pucka pa3Butus musodpennn (OR=2,15; P=0,0001) y mum
TaTapCKOM ITHUYECKON NPUHAUIEKHOCTH.

Pa6ota BBIIONTHEHA IpH OAAEpPsKKe TpanTa Poccuiickoro GpoHna (GyHmaMeHTAIBHBIX HccaenoBaHuil (Ne
14-04-97012p moBoKbE a).
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CIIOJIMTOTUIIMPOBAHUE KA3AXCTAHCKHUX K/IMHUYECKHUX HU30JISITOB
M.TUBERCULOSIS

Koxamkynos Y.A."%, Axmertosa A.}K., Linda Gebhardt %, Vincent Escuyer 2, AKunb:aHogaA.P.*

! lenapmamenm zeHomHoli u nepcoHanusuposanHoii meduyuHst, LieHmp Hayk o sxcusHu
Ha3sapbaees YHusepcumem, Acmana, KazaxcmaH; 2Wadsworth Center, New York State
Department of Health, USA

B Kazaxcrane B 2013r. HacumThIBasOoCHh MpuOIM3KUTENbHO 73,7 1 5,6 Ha 100THIC. HaceJICHHs CITy4acB
3a0071eBaHNs U CMEPTHOCTH OT TH cOOTBETCTBEHHO, TPH 3TOM, IIOKa3aTeNH JEKapPCTBEHHO-YCTOWYHBOTO
TyOepKyne3a pacTyT ¢ KakKJIbIM TOJOM, OCOOEHHO TOKa3aTenH TyOepKyne3a ¢ MHOKECTBEHHOH
JIEKapCTBEHHOH ~ yCTOMYMBOCTBIO. Ha JaHHBIH MOMEHT BO MHOIMX CTpaHax MMpa OTMEYaeTcs
pacnpocrpanenue wrammoB M.tuberculosis cemeiicta Beijing, accOLUMHPOBAHHBIX C BBICOKHM DPHCKOM
PAacTIpOCTpaHEHHs TeKaPCTBEHHOH YCTOHYMBOCTH.

]_Ie)'ll:}O HCCIIEI0OBAaHUA SABJIICTCS OLICHKA pPaclIpOCTPAaHEHHOCTU Pa3InYHBIX CeMEHCTB METOJA0M
CIIOJIMTOTUITMPOBAHHSL CPEAM KIMHHYECKHX u30isToB  M.tuberculosis, BblieneHHBIX Ha TeppuUTOpHH
Kasaxcrana.

IpoBenenne rudpummsanun [P ¢pparmeHToB Ha MeMOpaHy M JaibHEHIINN aHATM3 OCYIIECTBISUICS
10 pa3pabOTaHHOMY IIPOTOKOJIY B MHKOOAKTepHoIorndeckoi saboparopun Wadsworth center (mrar Heto-
Mopk, CIIA). Crpykrypa DR-pernoHa MeTOZOM CIONHIOTHIHPOBAHWA OblTa ompemeicHa ams 143
wrammoB M. tuberculosis, BeieneHHBIX OT BIEPBBIC BBISBICHHBIX OOJIBHBIX TYOCPKYJIE30M M3 PasInUHBIX
pernonoB Kasaxcrana. s Ka10ro mramma ObUI IOJIy4eH MrHOpHIN3aLMOHHbIH AaTTePH, 00pa3yIOIUics B
pe3yibTaTe B3aMMOJACHCTBHS YHHKAJIbHBIX 30HIOB, MMMOOMIN3HPOBAHHBIX Ha HEIlIOHOBOH MeMOpame, ¢
¢dparmentamu DR-pernona Kaxaoro u3 MCCIe0OBAaHHBIX MTaMMOB. CpaBHHUTENBHBIH aHANU3 MONYYEHHBIX
JTAHHBIX C JAHHBIMH HHTEPHAIMOHANBHOI 0a3bl SpolDB3, SpolDB4, SITVITweb pasmenun uccie10BaHHYO
BBIOOPKY Ha 36 TEHOTHIIOB, BXOJISIIHX B COCTAaB 7 FEHETHYECKHX CeMeHcTB. JlecsaTh 0OHapyKEHHBIX B HaIICH
BHIOOPKE TCHOTUIOB B 0ase JaHHBIX MuUKOOakTepuonormdeckoil naboparopun Wadsworth center (wrrar
Hpeto-Hopk, CIIIA) He mpecTaBicHsI, HO OGHAPyYXKeHb! B Ga3ax maHHbIX SpolDB3, SpolDB4 u SITVITweb.
27 (18.8%) KIMHMYECKMX H30JIATOB MMENH YHHKajIbHbIE criojuronartepusl. HauOombmmit kimacrep Obu
00pa3oBaH IITaMMaMH, OTHOCSINUMHECS K ceMeiicTBy Beijing 85 (59.4%). Menblie mTaMMOB BXOJMIO B
COCTaB YETHIPEX CIEAYIOIMX MO BeanuyuHe cemeiictB — T, Haarlem, LAM u MANU - 22 (15.3%),
20(13.9%), 11 (7.6%) u 3 (2.0%) mTamMmMOB, COOTBETCTBEHHO. [10 OAHOMY IITaMMy IIPEICTAaBICHBI JIUIIb B
nByx cemeiictBax CAS (0.6%) u X3 (0.6%).

PesynbraTel reHoturmpoBaHus mrtammoB M.tuberculosis, mMeTogoM cHOIMrOTHNHPOBAHMS MOKa3all
npeobiazanue mTaMMoB cemeiictBa Beijing (59.4%) cpeam Ka3axCTaHCKMX KIMHHYECKUX H30JSITOB
M.tuberculosis.

CeKL{Uﬂ 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
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HOBBIE MAPKEPBI PAKA JIETKOI'O: ABEPPAHTHO-METHUJINPOBAHHBIE
LINE-1 IOBTOPBI B HUPKYJIMPYIOLIUX IHK KPOBH

NoHomapesa A.A.l'a, PbikoBa E.lO.Z, H.B. '-IepAbmqual’3, A.A. Bou,qapbz, A.10. AoSperesl,
A.A. 3aannosl, C.A. TyauKosl,T.M. MepKynosas, B.B. Bnacosz, N.N. NaktnoHos?

Tomckuii HUM onkonozuu, Tomck, Poccusi; 2UXE®M CO PAH, Hosocubupck, Poccusi; >TrY,
Tomck, Poccus; 4TI'IY, TomcK, Poccus; SMLluI' CO PAH, Hosocubupck, Poccus

OCHOBHBIMH KOMIOHCHTaMH abeppanTHoro MerwnupoBanus JIHK KiIeTOK OIyXosM SIBISIIOTCS
THIEPMETUIIHPOBAHHE TIPOMOTOPOB HEKOTOPBIX T'€HOB M THIOMETHIMPOBaHUe 3HaunTenpHoi yactn JIHK, B
YaCTHOCTH, TIOBTOPSFOIINXCS TIOCIEN0BATENFHOCTEH PEeTPOTPAHCIO30HOB. B omyxoneBoil TkaHu mpH pake
nerkoro (PJI) BBISIBIGHO IMIIOMETHIMPOBAHUE PETPOTPAHCIIO30HOB cemeiictBa LINE-1. M3BecTHO, uTo 1pu
OHKOJIOTHYECKUX 3a0oieBaHusx B cocrase uupkyupytomeid JHK (uupJHK) mrmasmer u uupJHK,
CBSI3aHHOW C TOBEPXHOCThIO KieToK KkpoBu (ckn-up/IHK), HakammmBaroTcs (parMeHTHI oOIyxoJe-
crienuyHbIX abeppanTHO MeTHIMpoBaHHbIX JJHK, KOTOpBIE SBISIOTCS MOTEHIHAIBHBIME OHKOMapKEPaMH.
B Hacrosimieit pabote ObUT IPOBEJICH CPABHUTEIBHbIN aHaIn3 ypoBHs Metunuposanus LINE-1 nosropos B
wp/IHK kpoBu 21 Gomsroro PJI no meuennst u 23 310poBBIX A0HOPOB. KpoBb pasnensuiu Ha miasMy U
kietkn, ppakinio ckn-impIHK nomy4anu mociegoBarensHoit 06paboTkoit kinetok pocdarabiM Gydepom u
pactBopom TpurncuHa. Jiis Beyienenus mwup/IHK ncnons3oBamn nadopel «buocummkay (Hosocubupck).
Konuentpanuo MetunupoBaHHblX ¢parmentoB LINE-1 paiiona 1 (LINE met) onpenensiau meromom
KomM4yecTBeHHON Metwi-cneuuduunoit TP ¢ wucnons3oBanuem TagMan 3onma. Jlns HOpMHMpOBaHHUS
JIAHHBIX 110 METHJIMPOBAHHIO OLICHMBAIM KOHUEHTpaluio Beex ¢parmento LINE-1 paiiona 2 (LINE Ind)
MerozoM koimuectBeHHoit TP ¢ kpacutenem EvaGreen. BoisiBiieHa TEHICHIMS CHIDKEHUSI KOHIICHTPALIUN
MmertunupoBanHbix ¢pparmentoB LINE met (B 1,4 pasa) B cBsi3anHOi ¢ kieTkamu ¢pakimn mup {HK kposu y
6osbabIX HMPJT (kputepuii Maunna-Yuthu, p=0,16). Oxazanocs, 4to B rpymnme 6onbHbIX PJI KOHIEHTpauus
Bcex (parmentoB LINE Ind, xoTopas He 3aBHCHT OT CTaTyca METWIMPOBAaHMS, HIKEe B 3 pasa (upu
aZicHOKapUHOME B 4 pa3a) OTHOCHTENBHO 340POBBIX NOHOPOB. Ilostomy B ckm-tmp/IHK xposu mpu PJI
BMECTE C OJKMAAEMBbIM CHIDKeHHeM obmieil konrnenTparuu LINE met BEIIBIEHO HEOKHIAHHOE yBEIHYEHHE
nx otHocurensHol konuentpauuu (LINE met/LINE Ind) 3a cuyeT 3HAYMTEIBHOrO CHIKEHHS OOLIEro
komyectBa LINE Ind. B uup/IHK miasmer unnexe merunuposanust (LINE met/LINE Ind) y Gonbubix PJI ne
OTJIMYAeTCS OT 3J0POBBIX AOHOPOB (kpurepuii ManHa-YutHu p=0,40). IlomyueHHbIE pe3ynbTaThl
HOATBEPXKIAIOT Hamy Oojiee paHHME JaHHBIe O ToM, 49ro (¢pakius ckn-uup/IHK  sBisercs
BBICOKOMH(OPMATHBHEIM HCTOYHHKOM MaTepHala Ui JUarHOCTUKU PaKa JIETKOro.

Pabora nonnepkana mpoekroM [Ipesuamyma CO PAH coBMECTHO cO CTOPOHHMMHM OpraHu3anusiMu Ne
65 (2012-2014 rr.).
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CPABHUTEJ/IbHBIA AHAJIU3 MOP®OJIOTUYECKUX IPOABJIEHUM
BOCIAJIMTEJIbHOM PEAKIIUU U 3KCIPECCUU TEHOB LIUTOKHMHOB B
NEYEHU HW TECTHUKYJIAX IIPH BOBAEﬁCTBHH BBICOKHUX /03
JIMTIOIIOJINCAXAPU/JIA.

Kosnosckas I'.B., Kocbipesa A.M., Mxutapos B.A., Bacunbesa C.I.

@rby Hay4Ho-uccnedosamensckuli uHcmumym Mopdponozauu yenoseka PAMH.

Ilenbio paboOThl OBUIO CPABHUTENBLHOE M3ydEHHE MOP(OIOrHYECKHX M3MEHEHMH M IKCIIPECCHH I'€HOB
HPOBOCHAIUTEIBHBIX IUTOKMHOB B PE3yJIbTAaTe BO3ACHCTBUS BHICOKHX JI03 JIUIIONOIMCAXapHa.

B ombiTe ncnonb3oBanu 2rpynisl 1012 moaoBo3penbix camioB Kpsic Buctap. OnbITHOHN rpymme caMIioB
BBoamn BHyTpuOpromunuHo JITIC E. coli mramm O26:B6 B 103e 1,5MI/Kr, KOHTPOJIBHOI IPYIINE BBOIMIH
¢usnonornyeckuil pactsop. Beenenue nposoxwin ¢ 9.00 xo 10,00 yrpa (r. Mocksa). [list onpenencHus
YPOBHSI 9KCIPECCHN TEHOB IUTOKMHOB KHBOTHBIX BBIBOAMIN M3 OMbITa 4epe3 3 daca mocine Beeaenus JIIIC.
Jlnsa BbIABIEHHs MOPGONOTHYECKUX TPOSBICHUH CHHAPOMAa CHCTEMHOTO BOCHAJCHHS B TIEUEHH H
CEMEHHUKAX KUBOTHBIX BBIBOJMIN U3 SKCIEpUMeHTa Ha 1-¢ cyTku nocne BBenenus JITIC. I'ucronorudeckue
Cpe3bl IEYCHH W CCMCHHHKOB  OKpAIlMBalM TIEMAaTOKCHIMHOM M 303MHOM. JIIs  OLEHKH
MOpHODYHKIHOHAIBHOTO COCTOSIHHSI CEMEHHHKOB MPHMEHSUIH MOP()OIOrnieckine u MOphoMeTpHIecKue
KPUTEPHH: JMAMETP W3BUTHIX CEMEHHBIX KaHAJIBIEB, IUIOmAabL sjaep kierok Jleiinura u uHIEKC
criepMaroreHesa. YpoBeHb JKCIIPECCUH TEHOB MPOBOCHANUTENBHBIX HUTOKMHOB WJI-1lo, WJI-1B u UDH-y
ompezensin  MeTonoM KonmuectBennoi [P Ha ammmdukarope RotorGene6000 B mpucytctun SYBR
Green. Hcnons3oBamn pedepeHCHbIH TeH rimuepanbaernadochaTaernaporeHassl. AHaIN3 aHHBIX,
nony4eHHbIx Ha Rotor Gene 6000, ocymectsisui Meronom 2-deltadeltaCt. HopmanbHOCT pacipeseneHus
JIAHHBIX M CTATHCTHYECKYI0 3HAYMMOCTb Da3iMYMii OLEHMBAIM C MOMOLIBIO mporpammsl Statistica7.0.
Hcnone3oBanu t-xpurepuii CThro/IeHTa, HEMapaMeTpHueckuii kpurepuii MaHHa-YHUTHH ¥ 0HO(AKTOPHBIN
nucniepcuonsblii anamu3 ANOVA. Pasnuunst cuuTtanu cTaTucTHdecku 3HaumMmbiMu npu p<0,05. Ha 1-e
cyrku nocie BBenaeHus JIIIC B medeHm y caMmoB Kpbic Bucrap HaOmonanuch BbIpaKCHHbBIE
albTEPATUBHBIC M3MEHEHHs: BBIPAKEHHAs M DPACIpPOCTPaHEHHas AUCTPO(dHsA TemaTOIMTOB, OYaroBbIe
HEKpPO3bl, HEPABHOMEPHOC IIOJIHOKPOBUE CHHYCOHWIHBIX KalWUIAPOB W MEJIKUX BEH, B WX IMPOCBETE
OIIPEIeNISUINCH 3ePHUCTBIE CKOIUICHUS M HUTH (GUOpHHa, cTasbl U cnajxu. OJHAKO B TECTHKYJIAX KpbIC Ha 1-e
cyrkn mocne Beefenus JIIIC BocmanmTenbHBIX H3MEHEHMH HE BBIABICHO. MHIEKCHI crepMaToreHesa
ONBITHOW W KOHTpOJTBHOﬁ TPyNIl >)XMBOTHBIX HE Pa3InvyaIuCh. CTaTUCTHYECKH 3HAYUMO yBE€IIMYUBaJIaCh
IUIOMIab siiep KiIeTok Jlelnura, 4To, BUIMMO, BBI3BAHO KOMIICHCATOPHBIM YCHIICHHEM (DYHKIMOHAIBHOM
aKTUBHOCTH KJeTOK Jleliura. AHanu3 ypoBHs 3KCIIPECCHH T€HOB MPOBOCHANUTEIBHBIX IIMTOKHHOB MOKAa3al,
YTO M0 CPABHEHHIO C KOHTPOJIBHOI IpynIoH, yepe3 3uaca nocie BBeaeHHs BbICOKO# 10361 JITIC u B meuenun
U B CEMEHHHUKaX Ha0J0/1aoch yBennueHrue yposHs tpanckpurnuun UJI-1a, MJI-18 u I®HYy. Tlo cpaBHeHHIO
C CEMEHHHUKAMH 3KCIIPECCUSI BCEX UCCIIEA0BAHHBIX IUTOKNHOB ObLIa CTATUCTUYECKH BBIIIE B IIEUCHH.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
yenoseka. MoneKynapHas snudemuono2us
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B/IMAHUE IPOBMOTUKA HA COCTAB MUKPO®JIOPbI KHIIIEYHUKA
Kosnoeckas I.B., Koznosckuii 1O.E.

@rbY Hay4yHo-uccnedosamensckuii uHcmumym Mopgponoauu Yenoeeka PAMH.

W3yyanu B3ammoeiicTBie mpobuotnka Ha ocHoBe E. coli ¢ Hopmodopoit m MMMyHHOI chcTeMOit
camIoB Kpbic uHUK Sprague Dawley mpu ero oHOKpaTHOM HEpOPAILHOM BBEJECHHH B J103€ 10® krerok.
KonnuecTBeHHBIII M KaueCTBCHHBIH aHAIM3 COCTaBa MHUKPOGIOPH KHIIEYHMKA W OIKCIPECCHU TI'€HOB
[POBOCIAIMTEIbHBIX [IMTOKWHOB MPOBOJMIM MeTonoM KoindectBenuoii I[P na ammmmdukarope Rotor
Gene 6000 B mpucyrctBun SYBR Green. Ilokaszano, uro wepe3 3 dwaca mocie BBEACHHSI MPOOHOTHKA
Ha0oanoch yBenunuenne koiudectsa E. coli mo cpaBHenuio ¢ ucxomusiM — Ha 1,5 mopsjka, Kotopoe
COXpaHsIOCh Ha 9TOM YPOBHE, 110 KpaiiHeil Mepe, 10 8 4acoB M BO3BPAIIAIOCh K HCXOJHOMY YPOBHIO 4epes3
24 4gaca. Kommuecto Bifidobacterium spp. mpaktuueckn He wn3mensuiock. Takke HaOMIOAAIOCH, YTO
BBeJ/ICHHE TIPOOHOTHKA Yepe3 6 4acoB MPUBOAMIO K yBennueHuio koindecrsa Clostridium XIV knacrepa na
2 mopsaka, a uepe3 24 yaca HMX KOJMYECTBO NPUOIIDKAIOCH K HCXOAHBIM 3HaueHHsM. KoiamdecTBo
Bacteroides Bospacrano na 1,5-2 mopsigka K BOCBMOMY 4Yacy W K 24 dYacaM BO3BpAlIaioch K HOPME.
KonnyecTBo sHTEpoOaKkTepuii BO3pacTalio Ha 2 TOpsiaka K 8 dacamM M HOPMaaM30Baloch K 24 yacam.
Oxkcnpeccust reHaTNF o B TKaHM NEYCHW HE3HAYUTEIBHO BO3pacTaia B IEPBbIE Yachl IOCIE BBEACHUS
NpoOMOTHKA M Yepe3 CYTKH BO3BPAIIANach K MCXOAHBIM 3HadYeHHsM. M3MeHeHus skcmpeccnu rexa [L12
TKaHSMH TOHKOTO KHIIIEYHHKA HE 0OHAPYXKEHO.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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BIOMARKERS IN THE STUDY OF THE OLDER RUSSIAN POPULATION
Dmitry A. Jdanov and Vladimir M. Shkolnikov
Max Planck Institute for Demographic Research, Rostock, Germany

Life expectancy in Russia is the lowest among industrialized countries. The mortality pattern is
characterized by relatively low child mortality but high midlife and old-age mortality from cardiovascular
and external causes. Despite recent positive changes the gap in old age mortality between Russia and most of
other industrialized countries has decreased only marginally. At the same time, Russia has large
socioeconomic differences in health and mortality. The reasons for this exceptional profile are not clear.
What physiological phenomena could explain the mortality excess? Are adult Russians too fat or too
weak?Do they have higher prevalence of hypertension, hypercholesterolemia, hyperglycemia, inflammation,
and other biomarkers of cardiovascular risk? Do they smoke and drink too much, are they too depressed or
stressed?

We have investigated these issues in two population-based Russian surveys : (1) the study on Stress,
Aging and Health in Russia (SAHR) and (2) the Study on global AGEing and health (SAGE, Russia). The
western comparator data come from the English Longitudinal Study on Aging (ELSA) and the European
Study on Health, Aging and REtirement (SHARE).

The Russia-West comparisons reveal a higher prevalence of dangerous levels for a number of
biomarkers, characteristics of physical performance, and ill-health among older Russians. Analyses of the
SAHR data show linkshetween social disparities and biomarkers. It appears that biological risk significantly
mediates social disparities in health and that respective effects are substantially stronger than those reported
in other countries. In spite of these findings, the huge excess in the Russian cardiovascular mortality cannot
be explained only by traditional epidemiological risk factors. In particular, Russians have quite favorable
lipid profile.

Russia has an unusual shape of cardiovascular mortality. It differs from classical atherosclerosis pattern
and experiences large fluctuations. Probably some part of these can be attributed to alcohol. The new
International Project on Cardiovascular Disease in Russia aims to investigate this and other underlying
physiological mechanisms of cardiovascular death.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
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PEPTIDOMIC AND PROTEOMIC ANALYSIS OF CEREBROSPINAL FLUID OF
PATIENTS WITH GUILLAIN-BARRE SYNDROME

0.M. Ivanova, R.H. Ziganshin, G.P. Arapidi, I.V. Azarkin, S.l. Kovalchuk, V.M. Govorun

IBCh RAS, Moscow

Gullian-Barre syndrome (GBS), or acute autoimmune inflammatory polyradiculoneuropathy, is a rare
but one of the most serious illnesses of peripheral nervous system. It is defined as a paralytic, demyelinating
disorder, characterized by massive lymphocytic infiltration and damaging of myelin sheath of peripheral
nerves. GBS is a monophasic, self-limiting disease, which is characterized by full rehabilitation of patients in
most cases. Two major subtypes of GBS, which differ from each other by clinical manifestations and, to all
appearance, have different pathogenesis are known: acute inflammatory  demyelinating
polyradiculoneuropathy (AIDP) and acute motor axonal neuropathy. According to the data of a number of
studies various virus or bacterial infections precede considerable part of GBS cases. Campylobacter jejuni,
cytomegalovirus, Epstein-Barr virus and Mycoplasma pneumoniae are among the most often occurring
infectious agents, which could trigger GBS. There are some suggestions about recruitment of molecular
mimicry mechanisms and cytokine stimulation in pathogenesis of GBS. Campylobacter jejuni is regarded as
the most probable trigger of axonal forms of GBS. Pathogenesis of the most prevailing form of GBS — AIDP,
is mostly unknown until now.

Although GBS involves peripheral nerves only, this disease also known to be accompanied by increase
in protein concentration in cerebrospinal fluid (CSF). But little is known about the protein and peptide
composition of CSF during GBS progression until now. To identify the change in CSF proteome and
peptidome composition which are associated with GBS, we compared CSF samples from 13 GBS patients
and 20 patients with non-neurological diseases (Control).

The proteome analysis of CSF samples of both groups revealed 1541 proteins, and 491 of them were
specific for GBS samples. As a result of peptidome analysis, 2562 peptides representing 773 proteins were
identified in CSF samples. 1873 peptides derived from 591 proteins were specific for GBS samples.

Mapping of lists of proteins which were identified in the course of proteome and peptidome studies of
CSF on KEGG and GO pathway databases revealed clusters of the interacting proteins which may be
associated with pathogenesis of GBS.

Section 7: Biomarkers, genes and omices in studies on pathogenesis of socially significant human diseases. Molecular
epidemiology
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IUTOTEHETUYECKUE AHOMAJIMK Y PABOTHHUKOB CUBHUPCKOIO
XUMHNYECKOIO KOMBHMHATA, IMOJABEPTABHIMXCA XPOHUYECKOMY

PAJIMAIIMOHHOMY BO3/JIEMICTBHIO

A.C. UcybakoBa 1, H.B. /lutBAKOB Z,M.B. Xanto3oBa 1, E.H. Anbbax 1, E.B. BpoHMKOBCKas 1,

A.3. CasoHOB 3, A.B. Kapnos 1, P.M. Taxayos !

1 cesepckuii 6uogpusuyeckuii HayuHbiii yeHmp ®PMBA Poccuu, Cesepck, Poccus; 2 Tomckuii HUM
oHkonoauu, Tomck, Poccus; ® Cubupckuii 2ocydapcmeeHHeiii meduyuHcKuii yHueepcumem,
Tomck, Poccus

XpOMOCOMHBIE M TCHHbIE MYTAlUM, MHOSBISIOIINECS B Pa3iIMYHBIX KICTKAX-MHULICHSX, SBISIOTCS
XapakTepHbIM 3()HEKTOM NEHCTBHS MOHM3UPYIOIMX H3MydeHUil. PaGoTHukn CHOMPCKOrO XMMHYECKOTO
kombunata (CXK), B mpomecce mpodeccHOHANbHOH IeATENbHOCTH, IIOJBEPraloTCs BHELIHEMY,
BHYTPEHHEMY U COYECTAHHOMY (BHELIHEMY M BHYTPCHHEMY) XPOHHYECKOMY PaJHAllMOHHOMY BO3JICHCTBHIO.
IIpoBesieHO HcCIeIOBAaHNE IUTOTCHETHIECKHX aHOMANUH JTHUMQOIMTOB KPOBH 657 310pOBBIX PaOOTHHKOB
CXK, B 3aBHCHMOCTH OT BO3pAacTa, 1oNa, BUAA OOIYUEHHS U T03bI BHEITHETO OOMyYeHNS.

T'eHAEpHBIX U BO3PACTHBIX PA3NIMYUi B 4acTOTE XPOMOCOMHBIX abepparmii (XA) He yCTaHOBIEHO.
IMokazaHo, 4TO I MHAYKUUH XA, OmpelensromuM (HakTopoM SBISCTCS XPOHHYECKOE BHEIIHEe ramMma
m3yuenne. [IpH TOTOMHATETbHOM paIHalHOHHON HArpy3Ke, 3a CYeT HHKOPIOPHPOBAHHOTO ~"PU, B KPOBH
PabOTHUKOB C COYCTAHHBIM OOJYYEHHEM MO CPABHEHHWIO C DPAOOTHHKAMH, IOABEPraBIINMHCS TOJIBKO
BHEIIHEMY OOJy4eHUIO (IIpU paBHBIX JO30BBIX HAarpy3kax [O BHEHIHEMY OOJIyYCHHIO), YMEHBIIACTCS
yacTtoTa XA.

Jlo3oBas 3aBuCcHMMOCTh HHAYKIMH XA y pabdotHHkoB CXK OT BHEIIHEro pajnaliioHHOTO BO3/CHCTBUS
nMeeT HeNuHeHHbIH xapakrep. IIpu oOmydenun B no3e >0-10 M3B HaOMIONACTCS CTATUCTHYECKH 3HAUYHMMOE
YMCHBIICHUE YacTOTHI a0CpPpPaHTHBIX KIETOK, abeppamuii XpOMAaTHAHOTO M XPOMOCOMHOIO THIIOB IIO
CPaBHEHMIO C KOHTPOJEM, YTO COOTBETCTBYET SIBICHUIO PaJHallMOHHOro ropmesnca. Ilpu XpoHHUECKOM
pagualMOHHOM BO3JEHCTBUM B J03aX MeHee 40 M3B He OTMEYAETCs 3HAYMMOTO IOBBIIICHUS 4acTOThl XA,
YTO MOXET CBHJCTEIbCTBOBATH B MOJIb3Yy U3BECTHOI MOPOroBoil mMoxenyu. Haunmnast ¢ quanasona po3 >40-
100 m3B (Jutst AMIEHTPUKOB ¢ auanasona >100-200 M3B), OTMEYaeTCS CTATUCTHYCCKH 3HAYNMOE yBEINYCHHE
Beixoga XA. B muamazone no3 or 100 mo 500 M3B Ha 7030BOM 3aBUCUMOCTH MMEETCS IUIATO, YPOBEHb
LUTOTCHETHYCCKUX AHOMAIMII He YBEINYMBACTCS U TOJIBKO BO3PACTAacT CTATUCTHYECKAas 3HAYMMOCTH
pasnuuuii ¢ koHTponeM. IIpenmonaraercs, 4To 0oOpa3oBaHHE IUIATO Ha JI030BOH KpPHBOWH O0O0YCIOBICHO
aKTHBHOCTBIO CHCTEM PErapaliy 1 aronrosa.

TTocne 500 m3B uacrtota XA nmHeifHO Bo3pacTaeT ¢ 1030i BHemHero oGiyueHus. ITo peakum
LIUTOrCHETUYECKHM AHOMAIMSAM (XpOMAaTHIHbIC OOMEHBI, TPAHCIOKALUH, HOJIUILION/IbI) YCTAHOBICHO, YTO
CTAaTUCTUYECKH 3HAYUMO OoJiee BHICOKHI yPOBEHB JI03bI BHEITHETO OONydeHHs HAOMIOAACTCs Yy HOCUTETeH,
HMEIOIIHX B JIUM(OLHUTAX KPOBU TPAHCIOKALMI  XPOMATUIHBIC OOMCHBI.

CEKL{UH 7: EUOMGpKepr, 2eHbl U OMUKCbI 8 UCCAe008aHUAX MamozeHe3da COyUanbHO 3HA4YuUMbIX 3a601e68aHUAX
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INIPUMEHEHUE BAMECOBCKHUX CETEH JAJ1A BbIABJIEHUA TEHETUYECKHUE
MAPKEPOB ACCOOUUHUPOBAHHBIX C PAKTOPAMU PUCKA PA3BUTHUA
ATEPOCKJ/IEPO3A

A.B.Cynumos’, U.A.Caskun®, A.H.Mewwkog?, C.A. Boiiuos?, B.5.Cynumos®

1000 «fJumonma», Mockea, Poccus, 2®rEY «locydapcmeeHHbiii HayuHo-uccnedosamensbeKuii
yeHmp npogpunakmuyeckoii meduyuHsl» MuHucmepcmea 30pasooxpaHeHus P®, Mockea,
Poccusa

JlanHass paGoTa IOCBSINCHA MOBBIICHHIO 3()PEKTUBHOCTH HEPCOHU(MHUIMPOBAHHOIO IPOTrHO3a
pa3BUTHS aTEPOCKIEPO3a U HCCICIOBAHUIO BO3MOXKHOCTH BBISBICHHS KJIIOUCBBIX IIPOTHOCTHYCCKHX
reHeTH4ecKuX (akropoB. [t sToro mpuMmeHsieTcs TexHonorus OadiecoBckux cereil (BC): moctpoeHme
ceTeil, UX oOydeHHe M OLEHKA KadyecTBa INpeackasaHus ¢ nomoibio oOyueHnsix BC. MccnenoBanack
BO3MOXHOCTb IOBBIIICHNSI KayecTBAa HPEACKA3aHHs IyTeM ONTHMHU3ALMH 0aifecOBCKMX CeTeil Mo dHcity
Y3II0B, a TAK)KE BBISBICHHS HOBBIX IIPOTHOCTHYECKUX (haKTOPOB.

B ocHOBe maHHOW paboOTHI JIGKHT aHAIM3 KIMHUKO-TEHETHYECKOW Oa3bl MAHHBIX MAIMCHTOB
MoJydyeHHOH B pesyibrate «MOCKOBCKOrO HCCIEIOBaHUs 3alafHOro OKpyra» B paMKaX KOTOPOro
HIPOBOJHMIIOCH ~ OOCIENOBaHME MAIMEHTOB C PA3sHOH BEIMYMHOH  CEpIEYHO-COCYAMCTOTO  PHUCKA,
paccunransoro mo mkaie (SCORE), B ToM 4nciie TeHOTHIMPOBAaHKE MAMEHTOB Ha MukpomaTpunaxCardio-
Metabochip (Illumina). McxoxHbie faHHBIE COAEpXKaTH KIMHHYECKYH) M TEHETHYECKyr HH(OpPMALHIO O
1200 manuentax. ['eHeTHuecKne TaHHbIE coaepKaiy uHpopMarmio o 196725 SNP st kaIoro manueHTa.
Bamupanus BC ocymectsisiach MetogoM ROC-kpuBbix. OLeHKa KauecTBa MpEACKa3aHUs OINpenelsach
3HadeHueM ruiowagu nox ROC-kpusoii (AUC).

MBI NPOBOJMIM TOUCK T'€HETHYECKUX MapKEePOB acCOLMUPOBAHHBIX C TpeMms (akTropamu pHckKa
Pa3BUTHS aTepOCKIIepo3a: YPOBEHb XOJIECTEPHHA JTMIONPOTEHHOB HU3KO# rutotHocTH (XC-JITTHIT), ypoBens
nunonpoTenHa (a), ypoBenb oxuciennbix JIITHIL. Kaxaomy daxropy pucka (PP) B 6aze maHHBIX
COOTBETCTBOBAJI CBO COOCTBEHHBIH MPOrHO3UPYeMbIit apameTp win koneunas touka (KT). Jlns kaxzaoro
(akTopa pHCKa U3 OCHOBHOIl 0a3bl JaHHBIX MAlMEHTOB Oblla c(OpMUpPOBaHA CBOA 0a3za JaHHBIX U
cootBercTBytomas el BC ¢ nauBHO#l Tomonormeir u ¢ KT B kopHeBoM y3ne. M3-3a cuimbHOTO mIyma
BBI3BAHHOI'O HCIIOJIb30BAHHEM B HavalbHbIX Oazax Oonee yem 190 000 mapameTpoB-y3i10B s KaXKAOTO
MalMeHTa Mpeacka3aHie He BBIABIIO HUKaKuX 3akoHomepHocteil (AUC ~ 0.5). J[ns moBBILICHUs KayecTBa
IPEICKa3aHus ¢ IOMOIIBIO METONOB MOTHOT€HOMHOTO MOHMCKA acCOIMAUi U KpuTepHs cornacus Ilupcona
oflee KOJIMYECTBO MapamMeTPOB-y3/IOB ObUIO YMEHBIIEHO 10 HECKONBKHX ThICSY. OTO NpPUBEIO K
yiyuuieHuto npejackasanus wist Bcex @P (AUC = 0.7-0.9). Hanee BC onTUMHU3MPOBAINCE 110 YHUCITY Y3JIOB, H
ueneBoil ¢hyHkuue B 9Toii ontuMusanuu Obita BenuurHa AUC — u3 BC mapameTpsl-y3ibl 0TOpachIBAIINCH
[0 OJJHOMY, M B KQueCTBE MCXOIHOW Ui CICAYIOLICrO [Iara BBIOMpANach CETh ¢ HAMOOJIBIICH BEIMIHHOM
AUC [1]. C noMompio Takoi ONTUMH3ALMK YHCIO MAPAMETPOB-Y3JI0B ObLIO YMEHBIICHO Ha MOPSJIOK, a
BernunHa AUC ere HeMHOTo yBenudeHa Uit Kaxgoro OP.

Pacuers! ObUIM HPOBENCHBI Ha MEPCOHANBHBIX PabOUMX CTAaHIMAX M CymnepKoMmbioTepax MI'Y
nmenn M.B.JIomonocosa: CKI® MI'Y «Yebbinies» i JIoMOHOCOB.

1.Evgeny D. Maslennikov, Alexey V. Sulimov, Igor A. Savkin, Marina A. Evdokimova, Dmitry A.
Zateyshchikov, Valery V. Nosikov& Vladimir B. Sulimov An intuitive risk factors search algorithm: usage
of the Bayesian network technique in personalized medicine // Journal of Applied Statistics, 2014,
DOI:10.1080/02664763.2014.934664

Section 8: Personalized medicine
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PEr'YJIAUUA  JKCIIPECCMM  ABC-TPAHCIIOPTEPOB B  OIIYXO0JIK
MOJIOYHOM KEJIE3bI ITPU XUMUOTEPAIIUU

H.B./lutBakos, M.M.LbiraHos, E.M.CnoHnmckas, H.B.YepabiHueBa

Jlabopamopus moneKynapHoli OHKOM02UU U UMMYHO/02UU, 1a6opamopusi OHKO8UPYcono2uu u
omoesneHue obujeii oHkonozauu Tomckoz2o HUU oHKonoz2uu, Jlabopamopusa mpaHcAAYUOHHOU
KaemoyHoli u moneKkynapHoli 6uomeduyuHsl HayuoHaneHo20 ucciedosamesnscko2o TOMCKO20
2ocydapcmeeHHo20 yHUsepcumema, TomckK, Poccus.

MHOXeCTBEHHAs JIEKapCTBEHHAs yCTOHUMBOCTB (MJIY) OIyX0NeBBIX KIE€TOK K XUMHOTEPAINeBTHIECKUM
npenaparam, o0ycioBieHHas pabortoil sHeproszasrcuMbix ABC-tpancnoprepos (ATP-BindingCassette),
SIBIISICTCS [TIaBHOM NPUYMHON HEI(PHEKTHBHOCTH XUMHOTEPAIHH OIyXolieid. L{enb: B KIIMHIYECKHX YCIOBUAX
HCCIIEN0BAaTh MEXaHW3Mbl PEryssiuiMM dKcrpeccudn reHoB ABC B omyXonu MOJIOYHOW Kene3bl INpu
MpOBe/IeHNH HeoatbloBaHTHON xumuoTtepanun (HAXT).

Marepuansl 1 Meroasl: O6cnenoBano 145 GonpHBIX pakoM MonouHoit kenessl (Ila-Illc cramusmn),
nomy4aBmux HAXT. Dkcnpeccuto 9 ocHoBHBIX reHoB ABC onpenensimn metonom qRT-PCR B 6uoncuitnom
MarepHane J1o JeueHust u onepannoHoM martepuaine nociae HAXT kxaxgoro nanuenra. B JIHK onyxomu no
JICYCHUS IIPU NOMOIIM MeTHidyBcTBUTenbHOH I1LIP m3ydeHo MeTunupoBaHHe mpoMoTopoB reHoB ABC.
JHK no neuenust u nmocne HAXT Obuta uccnenoBana Ha Mukpomatpuue ¢upmbl Affymetrix (USA),
CytoScanTM HD Array. Onpezensiii CTPYKTYpHbIE XPOMOCOMHBIE AHOMAJIHMH B OIMYXOJH, YHCIO M
M3MEHEHHE MYTaHTHBIX OIyXoJeBbIX KioHOB B npouecce HAXT u ux cBasp ¢ okcnpeccueil renos ABC n
s¢ppexrom HAXT.

PesynbraTel: Panee Hamu ObUIO yCTaHOBJIEHA CBsI3b CHIDKeHHsi dKcrpeccun ABC-TpaHcnoprtepoB B
OITyXOJI MOJIOUHOH »kenessl npu nposeaernn HAXT c¢ ee addexrusroctsio [Litviakov N.V. etal., 2013].
VpoBeHb METHIMPOBAHUA INPOMOTOPHBIX obnacTeidl reHoB ABC koppemmpyeT ¢ HCXOIHBIM YPOBHEM
SKCIPECCUM 3THX TCHOB B OIYXOIHM MOJOYHOH XKeJe3bl, HO HE OKa3bIBAaCT CYIICCTBEHHOIO BIUSHHS Ha
perynsimio skcnpeccun ABC-tpancnioprepos B nponecce HAXT u dopmuposanne agantusnoit MJIY. C
HOMOIIBI0 MHKPOMATPUYHBIX HCCIIEIOBaHMIT I0Ka3aHO, 4TO y 95 % NalMeHTOB CO CHUKCHHUEM KCIIPECCUH
reioB ABC B mpomecce HAXT B omyxoneBbIX KIeTKax HAOJIOJAaeTCs BBICOKAas 4YacToTa JENenuil |
aMl'lJ'lPl(l]PlKaLIVI;I, KOTOpBIC, MO-BUAUMOMY, HapylawT (1)1/I3I/IOJ'IOFI/I‘ICCKM6 MEXaHU3Mbl UP-PEryyIsiuiun
skcnpeccun reHos ABC B oTeer Ha xumuonpenapatsl. [Toka3aHo, 4To K TaKUM HapyIIEHHAM OTHOCATCS
Jienenun JIoKycoB camux reHoB ABC-tpancnoprepos (3027, 4022.1, 6p21.32, 7921.1, 10924, 11g13.2,
16p11.2, 16p13.1, 21q22.3), ammmdukanuu 1923.3, 1q32.2, 1q44 u peneunn 11q22.3, 13q14.2. Hanuune
STUX HapylleHWH Takxke  cBsi3aHO ¢ XopommMm oTBetomM Ha HAXT wu BbicOkoif 5-Tm jeTHei
0e3MeTacTaTUYeCKO BBDKMBAEMOCTBIO. OmpezenieHue HaIU4uMs B OIyXOJNH JIO JICYCHHS STUX MapKepoB
MOXKET OBITh HCIIONB30BAHO B KadyecTBE HPEAUKTOPOB Xopomero oreera omyxomn Ha HAXT ms
MEPCOHATM3UPOBAHHOTO €€ HA3HAYEHHS.
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TEHOMOC: HOBAA CHUCTEMA /JJi1 KOHTPOJIA 3J3KCIIPECUHU BCEI'O
TEHOMA

Kapnoc Kopanb-Ffomec

KoHcyabmaum no 6uouHgopmamuxe, bocmoH, CLUA

MHOro TNpPWIOKCHHH TCHOMHKH B NEPCOHH(UIMPOBAHHON MEJUIMHE M  OHOTEXHOJOTHH
TpeOyIOT 3HAHMS YpPOBHEH T'CHETHYECKOW OSKCIpeccHH ¢ 0oiblol  ToyHOCTHIO. "T'eHoMOcC"- 31O
KOMIIBIOTEpHAsA CUCTEMa JUII MOHUTOPHUHIA, aHaJIu3a M IIPOrHO3UPOBAHUA TE€HETHYECKOM OKCIIPECCHUU BCETO
resoma. OHa OCHOBAaHA HA HOBOM IIPEJCTABICHHH JKCIPECCHH: 9TO IMHAMUYECKOE COCTOSHHE, KOTOpPOe HE
[OJIBEPraeTCs HEMOCPEJCTBEHHOMY HAONIOJCHHUIO, a OLCHUBAETCS HCXOIS M3 OUIMOOYHBIX M HEHOJHBIX
MOBTOPHBIX HM3MEPEHHl TpPaHCKpUNTOMAa. B Hem, peryndnus reHeTHYecKOH SKCIPECCHM OIMCHIBAETCS
QHAIUTHYECCKH, C IIOMOIIBIO JIMHEHHON [MHAMHYECKON CHCTEMBl. B  pa3spexeHHOM CIEKTPAIbHOM
npocrpaHcTBe, cucremMa "['eHOMOC" TpHMEHSET METOX II0CIIeJOBAaTENIbHBIX OLEHOK baifeca, 4TOOBI
OOHOBUTH BEPOATHOCTH COCTOSHUM I'€HETHUYECKUX JKCIIPECCUH PEKYPCHUBHO, NOCTHUTast BBICOKYHO TOYHOCTH
OLICHOK COCTOSIHMH 9KCIIPECCHH T10CIIe HeOOIBIIIOro YnCIia MOCIeI0BaTeIbHbIX M3MEPEHHIT TPAHCKPUIITOMA.
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TEHOMHBIE TEXHOJIOTUU JUATHOCTUKHU HEAUPPEPEHIIUPOBAHHBIX
®OPM UHTE/UVIEKTYAJ/IbHBIX HAPYILIEHUM

JNlebenes M.H.l, KawesapoBa A.A.l, CKpA6UH H.H.z, CaniokoBa O.A.l, YeuyeTKuHa H.H.l,
HasapeHko I1.I'I.1, MeH3opos A.r.3, MarseeBa H.M.g, Cepos o.n?

1®reY "HayuHo-uccnedosamensckuii uHcmumym meduyuHcKoii 2zeHemuku” CO PAMH, 2.
Tomck, Poccus, 2HayuoHanwHelii uccnedosamensckuii TomcKuii 20cydapcmeeHHerii
yHueepcumem, 2. Tomck, Poccus, 3oreyH UHcmumym yumosnoauu u 2zeHemuku CO PAH, a.
Hoeocubupck, Poccus

ITpoBoauMeIe B MOCHIETHME TOABI MCCIEIOBAHUA JAEMOHCTPUPYIOT HEYKIOHHBIH POCT CIHCKA TE€HOB,
MyTalluhd B KOTOPBIX 3apE€rUCTPUPOBAHBI y TIALIMEHTOB C HWHTEIUIEKTYyaJIbHBIMU HapyIICHUAMU. OI[HaKO
YacTOThl TaKMX MyTalUii, KaK [IPaBUJIO, OKAa3bIBAIOTCS UYPE3BBIYANHO HU3KMMH, a MX HAaTOrCHETHYCCKas
3HAYMMOCTh OCTaeTCs HesACHOW. Bce 3TO AMKTyeT HEoOXOMMMOCTh BHEAPEHHS COBPEMEHHBIX TEHOMHBIX
TEXHOJIOTHI IS M3y4eHHs M AMATHOCTHKH HeauddepeHIMpoBaHHBIX (YOPM YMCTBEHHOH OTCTANOCTH.
Kpome Toro, BcTaer BOIPOC O pa3pabOTKe CTpaTerHy aHanu3a (PEHOTHIIMYECKUX (P(EKTOB BBIIBISEMBIX
MyTaluii Ha MOJICKYJSIPHOM M KJIETOYHOM YpOBHE. PelleHHe JaHHOTO BOIPOCA MOXKET OBITh HAMIEHO ¢
MOJTyYCHHUEM MalMeHT-CICIU(PUIHBIX HHAYIIMPOBAHHBIX IUTFOPUIIOTEHTHBIX cTBOJIOBBIX KieTok (UIICK) ¢ nx
HOCJIe Ly oMeH g depeHIpoBKOit B HEHpOHATEHOM HAaIPaBIICHUY, 4TO obecrieynt
HepCOHN(UIMPOBAHHYIO IHArHOCTHKY, a B IIEPCIEKTUBE U BO3MOXKHYIO HEPCOHH(HIMPOBAHHYIO TEPAIUIO
MHTEIIEKTYa bHbIX HAapyIICHUH.

O6cnenoBaHo 80 mamueHTOB ¢ HeAn(dEpPEeHIMPOBAHHON YMCTBEHHOW OTCTAIOCTBIO. J{MarHOCTHKa
XpOMOCOMHBIX ~ abeppaumuii  Obuta  mpoBemeHa ¢ nomompio — array-CGH  ma  Mukpounmax
HumanGenomeCGHMicroarray 44K wmu 60K  (AgilentTechnologies). Bepudukauus pesynsraroB
JIMAaTHOCTUKH, a TAKKe aHAJIM3 POJHUTENBCKOTO MPOMCXOXKICHUS MYTAIMi ObIIM BHINOIHEHBI C IOMOIIBIO
Real-time PCR.

COanaHCHpOBaHHBI XPOMOCOMHBIH HabOp moAaTBepxkaeH M 44% mnaumeHtoB. 28% 00CIeI0BaHHBIX
UMenM B KapuoTHIe HelitpaipHele momumopdubie Bapuantel (CNV), a y 8% BbIsABICHBI
MUKPOACIEUHUOHHBIE CUHIPOMBI, JUArHOCTHUKA KOTOPBIX TOJIBKO Ha OCHOBaHUH KIIMHAYECKOU KapTHUHBI HE
npeacTaBiseTcs Bo3MoxHOW. Hakoner, eme y 20 % HalMeHTOB 3aperHCTPHPOBAHbI HE ONMCAHHBIC PaHee
XPOMOCOMHBIC MHKDOJENICIMH WM MHKPOAYIUTMKALMK, 3aTPAarHBAIONINE TeHbI, HapylieHHe QyHKIHit
KOTOPBIX MOJKET BJIMATH Ha PAa3BUTHE U q)yHKHHOHHpOBaHHC TOJIOBHOI'O MO3ra. OI[H]/IM M3 TaKMX I'CHOB
okasaicst reH CNTNG, mpoayKT KOTOporo BOBIICYEH B ()OPMUPOBAHIE MEKAKCOHHBIX B3auMozencTui. Ot
JIBYX HAIMECHTOB C MHKpPOACNCHMSIMH M MHUKPOIYIUIMKAIUSIMH JaHHOTO reHa momydens! juann WUIICK c
LETBI0 U3yYeHHUs martoreHeTneckux ¢ dexros myranuit CNTNG B HepBHOIT cucteme.

Hccnenosanue nopiepxkano rpantamu 7 Pamounoil mporpammbl EBpomneiickoro corosa, MIpOeKT
«CHERISH» (Ne 223692) B yactu array-CGH ananm3a, a Taxoke rpanToM Poccuiickoro Haygnoro donza (Ne
14-15-00772) B uactu nosyuenns auuuit UTICK.
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INEPCOHAJIN3BUPOBAHHASl AHTUATPETAHTHASA TEPAIIUA NNADUEHTOB
C OCTPbIM KOPOHAPHBIM CHHAPOMOM, XWTEJIEU CHUBUPCKOI'O
PETMOHA POCCUHA

Nudwny I'.WN., Anapumt K.A., 3eneHckas E.M, BbibusaHuesa A.B., duaunerko M.J1., BopoHuHa
E.H.

UHcmumym xumuyeckoli buonozauu u pyHoameHmanwvHoli meduyuHsl CO PAH, Hoeocubupck,
Poccusa

Hpkymckuii Hay4yHbili yeHmp, Mpkymck, Poccus

HayyHelii yeHmp pekoHcmpykmueHoli u soccmaHosumensHoli xupypauu CO PAMH,
Hoeocubupck, Poccus

I_ICJ'I]:Z MPOBEPKa TUIIOTE3BI O TOM, YTO BBICOKas 4acTOTa BCTPEYAEMOCTH l'lOJ'lPlMOp(I]HOFO BapuaHTa
muroxpoma CYP2C19*2  accounmpoBana ¢ TpoMO030M KOPOHAPHOTO CTEHTA, a TAKXKE C MapaIoKCalbHBIM
11ab0PaTOPHBIM OTBETOM Ha IIPHEM KIIOTHUIOTperna.

MaTepl/laHbI W METOJbI: UCCIICAOBaHa Bbl60pKa TMalUEHTOB, IIOCTYMNAKIIMX 10 3KCTPEHHBIM IIOKa3aHUAM
JUISL CTEHTHpOBaHMsT KopoHapHbIX cocynoB (CKC) mo nosoay octporo koponaproro cuuiapoma (OKC).
IMarmeHTs! MONYYIIN HArpy304YHYIO 103y KIOIMIOTPeNa U IIPOOJDKAIIH JICYSHUE B HOUICPKUBAIOIICH J103€.
TlaruenTs! mpoxoasT 4 BU3UTA IS OIIEHKH KOHEYHBIX ToueK 3hdexTuBHOCTH U Ge3omacHOCTH. IlanueHTst
crparuduimpoBansl o HocutenscTBy amiens CYP2C19*2 u onpeneneHuio nmokasaTels Pe3UCTEHTHOCTH
(IIP), ycTaHOBIICHHOH NP MOCTYILICHHU B cTanuoHap u 4epe3 48 +6 4 nocne CKC myrem omnpenencHus
arperaruu TpoM6onutos ¢ AJId TypOoANMETPHYECKUM METOIOM.

Ipensaputenshble pesynbrathl. Ha ganueiii MomenT IIP pu Tepanuu KIOMMAOTPENEM ONpeneseH s
80 mamuenro. Cpeau HuX y 16,25% naumentoB BcTpevaercs napajgokcanbHas peakuus (ITP<0), y 1,25%
CHIDKCHHBIH OTBeT Ha  Jedenue xiommgorpeneM (0%<I1P<10%), y 10% manueHTOB OTMEYaeTcs
npomexxytounbiii orBet (10%<ITP<30%), y ocrambHbIX 72,5% HaOmomancs JOCTATOYHBIH OTBET Ha
aHTHarperanTHyto Tepanuio (ITP>30%).

Amnanu3 27 00pa3siioB KPOBU BBISBIII CICAYIONIYI0 YaCTOTY BCTPEYAEMOCTU MOMMMOP(H3MOB B ajieie
CYP2C19*2: roM0o3UroTHBIH BapHaHT cocTaBua 0%, TeTepO3UTOTHBIA BapHaHT — 22,2%, W JTUKUHA THI 110
JaHHOMY asuiento — 77,8%.

Ompoc 85 manueHToB M UX POACTBCHHUKOB BBISBUI | CITydaid JETaIbHOTO MCXOJA OT YCTAHOBICHHOTO
perpombo3acTeHTa, | cayd4ail 1eTaabHOro HCXOAa OT FeMOPParHdeckoro HHCYNbTa, 3 Cllydas pacleHEHBI Kak
BEPOSITHBIH PeTPOMOO3CTEHTA.

3akmoyeHne. Ha OCHOBaHWMM Pe3yJIbTATOB MCCICIOBAHWS MOXKHO TOBOPUTH Oosiee  4acToi
BCTPEYACMOCTH IapaJOKCAIbHOH pEakIMy Ha IIpUEeM KIONUIOrpena cpeau mnanueHToB Cubupckoro
peruosa, yeM B MUpoBoi npaktuke (16,2% npotus 2,5%). PacnpocTpaHeHHOCTb TeTepO3UIOTHBIX anieneit
CYP2C19*2 cocraBmsier 22,2%. Cepbe3Hble HEKeNaTeldbHbIC SBICHHS, CBS3aHHBIC C IPHEMOM
KJIOIMHAOTPelia, HaOMIONAINCh Y 5% ITaleHTOB.

Pabora BbIMONHSETCS TpU TOJUICPXKKE HHTErpanoHHOro mnpoekra I[Ipesmmuyma CO PAH 91 u
lockonTpakra 14.607.21.066.
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NGS B IMATHOCTHUKE HACJIEACTBEHHBIX 3AB0JIEBAHUM

KosaneHko C. I'I.l, MerpeHko I'I.A.Z, Xadumsos K.¢.2, FnasoBsa O.B.z, KacbaHoB A.C.z, Kyapsasues
A.l, HasapeHko 11.I1.3, CnobopgaHIoK cat

HUKN monekynapHoii 6uonozuuu u 6uogpusuku, 2.Hosocubupck, M®TH, 2.[lonzonpydHeiil,
Mockoeckas 06n., 3Hm MeOUYUHCKoli 2eHeMUKu, 2. TOMCK,4OOO"EUOIIUHK",Z.HOBOCU6UPCK

CoBmecrHas paspaborka MOTHU, HUU meanuunckoit reHeruku (r. Tomck), HUW monexyispHOi
6uonornn u Ouodusuku (r. Hosocubupck), OOO "Buomuuk" (r. HoBocHOMPCK) OpHEHTHpPOBaHAa Ha
CO3/1aHHEe JUATHOCTUYECKOH CHCTEMBI C HCIOIb30BAHHEM MAcCOBOTO MapajiIelbHOIO CEKBEHHPOBAHHS Ha
mwiargopme lonTorrent, mo3BossromIeH aHATM3UPOBAThH OJHOHYKJICOTHUIHBIC MOIUMOPGHU3MEL, CBS3b
KOTOPBIX C HACJIEJCTBEHHBIMH I1ATOJIOTUSIMH HE BBI3bIBACT COMHCHHUIA.

Beimenensr 60 MOHOTEGHHBIX — HACNEACTBEHHBIX  3a00NEBaHMH, OJHO3HAYHO  OOYCIIOBICHHBIX
OJHOHYKJICOTH/AHBIMH HOIMMOPdH3MAMH M HEOONBIIMMU HMHCEPUHSAMH - JAeienusiMu. ba3a maHHBIX
n3 1688 MyTaumii, CBSI3aHHBIX C 3THMH 3a00JICBaHMSMHU pealM30BaHa ¢ Hcroib3oBanneM MySQL. s
nonydenust taprerHoid ITI[P-6ubmnotexu u3 427 ¢parmentos JJHK, HEoOXOMMMBIX I aHAIM3a 3THX
MyTaluii, CHHTE3HPOBAaHBl ~ COOTBETCTBYIOIIME mpaiimMepbl. JIod  TpucoequHEHMs  aJalTOPHBIX
nocnenosarensuocreii JIHK u mocnenoBarensHocTed - upenTHpukaTopoB ob6pasnos ("6ap-komaos'")
pazpaboTana coOCTBeHHass (DepMEHTATHBHAsi CHCTEMa, IIO3BOJsiomas Ioiydars ¢parmentsr JJHK,
coziepKale  HeoOXOAMMBIE — CIy)KeOHBIE —IIOCIEA0BATENBHOCTH. VICHIBITAHMS  CHCTEMBI — aHanW3a
HPOJEMOHCTPUPOBAIN BO3MOXKHOCTb BBIABIEHUS MyTallMi, CBA3aHHBIX C MYyKOBHCIHMIO30M, OONE3HBIO
ITomne u Gonesusto ['ome. B menmom cuctemMa MoxeT ObITh HCHOJIB30BaHA JUIs SKOHOMHYHOIO aHaIn3a
Haubolee 3HAYMMBIX MyTal[Hil B TéHOME YEI0BEKa B X0JI€ €AMHCTBEHHOTO HCCIIEOBAHMUS.
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B3AMMOCBA3b MOJUMOP®PHU3MA HHTPOHOB TEHA T-KAATEPHUHA
(CDH13) C XAPAKTEPOM MAHU®ECTAILIUA UBC

YortyaeBa ®aTtuma PacynoBHa

FocydapcmeeHHoe yye6HO-Hay4yHoe yupexcdeHue dakynoemem dpyHOameHmManbHoli MeduyuHsl
Mockoecko2o 2ocydapcmeeHH020 yHUgepcumema umeHu M.B. JlomoHocoea, Mockea, Poccusa

W3BectHO, uto B pa3BuTH MBC CyIIeCTBEHHYIO POJIb UIPAIOT T'eHETHYECKH 00YCIIOBICHHbIE BApUALINK
AKTHBHOCTHU OEJIKOB, BOBJICUCHHBIX B ITATOICHE3 aTEPOCKIICPO3a U €r0 OCIOKHEHHIA. T-KaJrepiH — perenTop
aJIUIIOHEKTHHA, ONOCpeayroumii PPeKTsl amUIMOHEKTHHA Ha CEpACYHO-COCYAMCTYIO cucTeMy. Takum
obpazom, nomumophusm rera CDH13 mMoxxeT IpHBOIMTH K Pa3BHTHIO CEPACYHO-COCYAUCTOI MAaTOIOTHA.

LleJbl0 HACTOSAIIETO HCCICAOBAHUS SIBISIETCS [OMCK acCOLHMALMKM [OJIMMOP(U3MAa HHTPOHOB TeHa
CDH13 ¢ ¢popmoit marndecrammu UBC.

MarepHaibl ¥ METOJIbI: B JaHHOH padoTe 6bL10 obcnenoBano 187 MyxunH B Bo3pacte oT 26 10 55 e,
u3 HuX y 79 (42,3%) denosek Obuta quarHoctuposaHa crabuibHas creHokapaus (CC), a 'y 108 (57,7%)
genoBek — MM Ge3 Mpe/IiecTBOBABIINX MPU3HAKOB CTEHOKapAuH. KpUTepHSMH BKIIOUCHHS SIBISUINCH
KJIMHUYECKH M MHCTPYMEHTAIBHO MoATBepxeHHble quarHo3sl VIBC npu Bospacte passutis MBC menblue
55 Jjier, KpUTEPHSAMH MCKIIOYEHHS — HapyIIeHHe TOJEPAHTHOCTH K INIIOKO3e, caxapHblii gualer. [lis
ompe/eneHnst reHoTuna npoBoAauiacs I1IP B peaqbHOM BpeMeHN.

Pe3ysbTaThl MCCIeM0BaHMS: He OBUIO BBISBICHO 3aBUCHMOCTH Mexay ¢opmoit manndecramn UbC n
HOCHTeNbCTBOM Tonumopdusmos rena CDH13 rs4783244 (p=0,83), rs11646213 (p=0,39), rs12444338
(p=0,49). Mexny rpymnamu namuentoB ¢ MM u CC cTaTUCTHYECKH 3HAYMMBIC pPa3IHYUs  OBUIH
MoJTydeHbl [utst mosuMopdusma rs12051272 (G—T) rena CDHI13: gactora G-amtenu B rpymie MalueHTOB ¢
TIM oxasanace 6onpure (OII=6,37 (1,78-22,74), p=0,001), must renotuna GG BbisiBICH HANOOJBIINI PHCK
pasBurust UM (p=0,004, OILI=6,89 (1,89-25,11)). [lns  momumopduzma  rs12051272 b
OOHapyKEHBI CTATUCTHIECKH 3HAYMMBIC Da3IUYUs B PACIpPEJCHCHUN ajleleil M TeHOTHIIOB MEXIy
Beibopkamu manuerToB ¢ UM u CC B rpymmax maunumentoB ¢ Al (p=0,009; a1t GG-renoruma OI=8,12
(1,71-38,51)), 6e3 oxupennst (p=0,003; mis GG-renoruna OLI=8,45 (1,74-40,96)), xypsimux (p=0,02; st
renoruna GG OI=7,0 (1,36-35,93)), 6e3 runepxonecrpunemun (p=0,009; mis renoruna GG OILI=6,33
(1,68-23,94)).

3akioyeHue: U3 NPUBEJEHHBIX  BBIIIE JAHHBIX CJEAYeT, YTO B POCCHHCKOH  MOIMYJISALHN
Hocurenu amend G rs12051272 rena CDH13, ocoGeHHO B rOMO3HMIOTHO# (opme, UMEIOT CYIIECTBEHHO
Goubimii puck pazButus UM 6e3 npeamiecTByonero KOpoHapHOro aHaMHe3a.
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CUCTEMA ABO KAK KPUTEPU IIEPCOHA/IU3AIIAM ®APMAKOTEPAIIMU

®.H. runbmuﬂposal, E.A. LUaXHOBMHl, B.M. PaAOMCKaﬂl, O.A. rycuxosal,

E.A. PbICKMHaZ, WU.B. ropﬁaueBa1

rBOY BIO «Camapckuli 20cydapcmeeHHblii meduyuHckuli yHueepcumem» MuH3dpaea Poccuu,
Kaghedpa pyHdameHmanbHol u KauHuveckoli buoxumuu c nabopamopHoli duazHocmuKoli

@re0y BI10 «Pocculickuli yHusepcumem 0pyx 6ol Hapodoe», Kagedpa 6uoxumuu

B mrepaType  mpeACTaBICHBI  Pa3poO3HECHHBIC,  HECHCTEMATH3UPOBAHHBIC CBEICHUI O
HPEAPACIONIOKEHHOCTH K OINPEJCNeHHBIM COMATHYeCKMM U HMH(EKIHOHHBIM 3a00NICBaHUAM JHII C
pasnuunoii  ABO-rpynmoBoi NpHHAJUIKHOCTBIO KpOBH. MoKy IpHas CYIIHOCTb OTHX — SIBICHHIt
HEJIOCTATOYHO apryMEHTHPOBAHA, IIO3TOMY CO3/IaHHE TEOPETUYECKOH 06a3bl MaHHBIX O (YHKIMOHAIBHOH
crierduke aHTUreHoB cucreMbl ABO 6yeT 0CHOBOM /Uist BBISICHCHHS IPHYHH MHANBHIYATbHON peaKIijuu
Ha DK30Ir€HHBIC M DSHIOICHHBIC (baKTOpbl oGnanaTeneﬁ Pa3INYHBIX T'PYII KPOBH, YTO HMEET BaXHOE
3HAUEHHUE I PA3BUTUs MPEBEHTUBHON MEMIIMHEL.

Ilenb: BBISICHUTH MOJIEKYIISIPHYIO OCHOBY O€IIOK-0€IIKOBOTO B3anMoelcTBrs Ha Mojen ABO cucremsl.

B kauecTBe Mozenm Ansd M3ydeHHs OeMOK-OETKOBOTO B3aMMOJECHCTBUS HAMM HCIIONB30BaHA aHTUTEH-
aHTHUTENIbHAS CHCTEeMa IpyIbl KpoBu ABO, a ¢iaBonmrnan cojepskaliuii npenapar CHINCTPOHT B Ka4eCTBE
(akTopa 6MO30HINPOBAHKS. Y CTAaHOBICHO, YTO MPEUMYIECTBEHHON MHUIICHBIO JJISI CHINCTPOHTA SBISETCS
riukonpotenH A. Ilpemapar 3amennseT y3HaBaHHME M B3aHMOJECHCTBHME aHTHICHA C aHTHTENOM, YHIUHSIET
BpeMsl HACTYIUICHUs arnmoTuHarmu. Jlns rankonporerHa B stot saddexr He xapakrepen. MOHOK/IOHAIbHBIE
aHTU-A 1 aHTU-B aHTHTENa MOAMGUUUPYIOTCS CHIIMCTPOHIOM, YTO YBEIMUMBACT BpeMs OEJIOK-OelIKoBOro
B3aMMOJICICTBHSA C COOTBETCTBYIOIIMMH AHTUT€HAMHU. YCTAHOBJIEHBI TIpyNIocrenuduIeckue OTIHYHS
peakuun cucremsl A(IT) rpynmel KpoBH Ha BO3JEHCTBUE CHIIMCTPOHTA: YUIMHEHHE BPEMEHM HACTYILICHHUS
arrIOTHHALNH ¢ THKonpoTenHoM A(II) rpynmel KpOBH U CHIDKEHHE CTENICHHU arrIIOTHHALMN €CTECTBEHHBIX
aHTu-B anTuTen, nneptHocTh cuctemsl B(III) rpynmsl kpoBH - TmkonpoTenHa B u aHTH-A aHTUTEI.

Pe3ynbTaThl  HCTONB30BAaHMS — MPOTOYHONH — HMTOQUIyOopUMETpuH U KOH(OKAIBHOW  Ja3epHOi
cxauupytomeﬁ MHKPOCKOIIMH  JUTA KAUYeCTBEHHOW U KOJUYCCTBCHHOM OLCHKU aHTUI'CH-aHTUTCJIBHbIX
KoMIuIekcoB cuctembl ABO mokasany, 4to Hauboubluee BIUSHHUE CHIMCTPOHT OKa3al Ha B3aUMOJCHCTBUE
TJIMKOIPOTENHA A ¢ aHTU-A aHTHTETaMH, MEYEHBIMH (DITyOpeCIieHHI30THOIIMOHATOM, TOT/Ia KaK KOJIMIeCTBO
AHTUI'CH-AHTUTECIIBHBIX KOMILUICKCOB, 06pa3OBaHHle TIIMKONIPOTEUHOM B u MOHOKJIOHAJIBHBIMH aHTH-B
AQHTHUTEJIAMH, MEUCHBIMH ()ITyOPECLENHU30THOLMOHATOM, OCTaIOCh HEH3MEHHbIM.

VYcranoneHsl ocobeHHOCTH Oenok-0enkoBoro B3ammoneictBus y nun A(Il) ' B(III) rpynn kpou,
BBISIBJICHBI MOJICKYJISIDHBIE MEXaHU3MBI, JieKamue B ocHoBe crocodnoctu nui co A(Il) rpynmoit xpoBu
AKTUBHO BSaMMOHeﬁCTBOBaTb C KCeHOGMOTl/lKaMPl U [MaTOrcHaMu.
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3ABUCUMOCTb OTBETA HA TEPAIIMIO CJA2T TIPENNAPATAMH
CYJIb®@OHU/JIMOYEBHUHBI OT E23K (KCNJ11) U S1369A (ABCC8)

MbAHKOBA O.B.l, CoKkonosa E.A.Z, LLlabenbHuKoBa 0.IO.3, BoHpapb VI.A.3, dununerko M.N.2
*Hry, Hoeocu6upck, Poccus, “UX6E®M CO PAH, Hosocubupck, Poccus, *HIMY, Hosocubupck,
Poccua

Ipenaparsl cynbponmaModeBuasl (CM) - mpemapaTsl «IepBOil JIMHHM TEPalUM» IPH CaXapHOM
muabere 2-ro tuma. [lo cmocoOy cBsasbiBanus ¢ KATP kaHaqoM HMX MOXHO pPa3leluTh Ha TPYIIIBL,
cBsi3pIBatomuecs ¢ A caiitom n AB caiitom. ITommmopdusiii okyc S1369A rena ABCC8 nexur psigom ¢
caiftom A, a E23K rena KCNJ11 npuxoxurcst Ha caift B, cienoBarenbHO, OHM MOTYT M3MEHATH OTBET HA
Tepanuio npenaparamu CM.

Llenbro paboThl SBISIETCSl MCCIEOBaHUE PONM monMMopdHBIX JokycoB S1369A (ABCCS8), E23K
(KCNJ11) B spexruBHOCTH caxapocHmxkarommeii Tepanuin CM, cs3biBarolmMucs ¢ A caiitom u AB
caiiramu y nanuentoB ¢ CII2T, xureneit HoBocubupckoii obmactu.

YacToTh! BCTPEYaEMOCTH TCHOTHIIOB ISl BCEX MCCIEAYEMBIX MOIMMOPQHBIX JIOKYCOB COOTBETCTBOBAIIH
3akoHy Xapau-Baitn6epra: mus E23K p=0.57; wist A1369Sp=0.99. Jlnst ycTaHOBICHHUS BIHSHUS 3aMEH Ha
yenex tepanun CM IaUMEHTOB JEJHIM HA JBE IPYIIIbI: XOPOIIMil OTBET M BTOPHYHAS PE3HCTEHTHOCTH K
CM, ¢ MOCNeayroIUM PErpecCHOHHBIM aHAIM30M CBSI3M THIIA OTBETA C TalUIOTHMIIOM, TaK Kak AaHHBIC
JIOKYCHl HAaXOJATCS B HEPABHOBECUH I10 CLEIUICHHIO (r2:0.56, D’=0.77). B rpynmy mnpenapatoB CM,
cBsa3pIBalomuxca ¢ AB caiiToM Bomuio 87 HalMEHTOB CO BTOPMYHOM pesucTeHTHOCTHIO K CM m 12 ¢
xopomuM oTBeToM. He GbuIo 06HApYkeHO 3HAYMMOM accouuaiuu Mexnay ramiorunamu E23K/S1369A u
xopommM otBeToM Ha Tepammo CM (23K/S1369:0R[95% C.1.]=2.27 [0.37-13.78] p=0.37; E23/1369A:
OR[95% C.I.]=2.10 [0.52-8.52] p=0.30; 23K/1369A: OR[95% C.l.]=2.51 [0.85-7.46] p=0.10). B rpymmy
[PEnaparoB, CBS3BIBAIOMIMXCS C A caiiToM Bomren 61 mamueHT cO BTOPUYHOW PE3UCTEHTHOCTBIO U 9 ¢
XopomuM oTBeToM. OAHAKO Cpean MAIHeHTOB TPYINMBI C XOPOUIUM OTBETOM OBLIM TOJBKO HOCHTENH
rerorunos EE/SS u KK/AA, B cBA31 ¢ 4eM IIPOBECTH aHAJIN3 TAIUIOTUIIOB ObLIO HEBO3MOXKHO.

B 2009 romy Hammingetal. ¢ nomorupio (yHKIMOHAIBHBIX MCCICIOBAHHII MOKA3alH, YTO 3aMeHa
23K/1369A npuBoaMT K MOBBIIIEHHON uyBcTBUTEIbHOCTH K+ AT® 3aBucumoro kanaia k npernaparam CM
rpynnsl A, HO He rpynnsl AB. Ilo pesympraTam Hamero ucciaenoBaHus otBeT Ha CM rpynmel AB ne
saucut ot ramwioruna E23K/S1369A manmenra. MccnepoBanue sBIsieTCs NWIOTHBIM B P u mupe u
CYLIECTBEHHBIM OTPaHUYEHHEM €ro sIBJsieTcst pasmep rpymil. LlerecoobpasHo JanbHeiiiee IPpOAOIIKEHHEM
paboThI HA JKUTEISIX APYTUX CTPAH U perHOHOB PD.

VccnenoBanue BBIMOIHEHO MpPH MoAAepKKe rpanta POOU st GpyHmaMeHTanbHbIX HecneqoBaHmii 13-
04-00520.
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ACCELERATED DISCOVERY OF NEW TREATMENTS FOR PANCREATIC
CANCER

Natalia Beglyarova®, Vladimir Khazak®, Igor Astsaturov’

Fox Chase Cancer Center, Philadelphia, USA, 2Kazan Federal University, Kazan, Russia/Fox Chase
Cancer Center, Philadelphia, USA

Pancreatic cancer (PCa) is 4th leading cause of cancer death in developed countries. Named as a “silent
killer” it has no clear symptoms neither at the early stage nor the late. Detection at advanced stage, tendency
to spread quickly and resistanse to chemotherapy make prognosis extremely poor with only 5% survival rates
at 5 years. An improvement in PCa treatment represents an urgent medical goal. Currently available models
to test active compounds in vitro are limited to keep most of their original tumor specificity due to long time
cell lines cultivation.

In our laboratory, we have established a procedure for rapid derivation of personalized PCa tumor grafts
(PDX) and cell lines that highly represent cancer in patients. We have implanted PDX and derived cell lines
from 40 PCa surgical samples, 35 from the primary tumor and 7 from metastatic lesions.

Using 5 genetically characterized patient-derived cell lines, we screened 850 clinical grade or FDA-
approved agents for high anti-tumor activity based on standard viability assay. Top hits (mostly
transcriptional inhibitors) were further validated in vivo in PDX models. Triptolide, an ERCC3 inhibitor
extracted from the Tripterygiumwilfordii, exhibited dramatic activity against MYC-amplified PDX tumors
with complete remissions for several weeks. In contrast, treatment of pancreatic PDX with a wide range of
clinically available compounds produced only temporary growth delays. We demonstrated that inactivation
of ERCC3, a subunit of the TFIIH basal transcription factor, with triptolide or siRNA rapidly depletes MYC
in PDAC cells (<2 hrs). Triptolide was particularly effective in depleting MYC in cancer cells with MYC
gene amplification, while phosphorylated forms of MYC relatively resisted triptolide. Conversely, we show
that ERCC3 expression is MY C-induced. This suggests interdependence of ERCC3 and MYC in cancer, and
that pharmacological blockade of ERCC3 can be a highly effective strategy against PCa, and in tumors with
MY C-amplification.

Our results suggest that the PDX models and patient-derived cell lines are useful for testing novel
compounds in PCa and discover effective treatments for “undruggable” PCa. MYC gene copy number can be
used as a biomarker of sensitivity to triptolide, or other ERCC3 inhibitors.
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HU3YYEHUE MOJIEKYJIAIPHO-TEHETUYECKUX MAPKEPOB C PUCKOM
PA3BUTHS PECTEHO3A B KA3AXCKOM nonyJjadnuun

E.B. YXongbibaesa®, A.M. Aiitkynosa *, IN.B. Tapnbikos®, 0.A BuctepHuuan?, [1.}.TaiikaHoBa >
prn «HayuoHanbHbIli yeHmp 6uomexHonoauu» KH MOH PK, 2.AcmaHa, KazaxcmaH, 2prn
«KapazaHduHckuli 2ocydapcmeeHHbIii meduyuHcKuli yHusepcumem», KapazaHoa, KazaxcmaH.

HNmemunueckas 6ome3ns cepana (MBC) ssercst 01HOI 3 OCHOBHBIX NPUUMH PAaHHEH MHBAIMIU3AIMH 1
CMEPTHOCTH TpPYJOCIIOCOOHOTO HACEJICHUSI BO BCEX pa3BUTHIX crpaHax mupa. B 2011 romy B Kazaxcrane
Obu10  3apeructpupoBaHo 51974 HoBbix cimydaeB MBC. Illupoko pacnpocTpaHEHHBIM M JJOBOJIBHO
s dexruBHbIM criocobom neuenns MBC sBisercs kopoHapHoe cTeHTHpoBaHue. OJHAKO CTEHTHPOBAHUE HE
obnagaer abcomotHoi ddexruBHOCTRIO, M B 20-35% CciyuaeB mocie CTEHTHPOBAHMS MOTYT BO3HHKAThH
pecTeHo3bl (MOBTOPHOE CY)KEHHE COCY/0B). MccimemoBaHus MPOBOAMIN MO THILY «CIydaii-KOHTPOIb». B
HCCIIelyeMyIo TPYIITy ObLIM BKJIIOUEHBI MAIMEHTHI C JUArHo30M Hiiemuueckas 6Gonesus cepaua (MBC), y
KOTOPBIX Pa3sBHJICS PECTEHO3 II0CJIC CTCHTHPOBAHHMs KOPOHAPHBIX aprepuil. KOHTPOIBHYIO rpyriry
COCTaBHJIN ManMeHTh! ¢ auarHo3oM MBC, y KOTOpHIX HE Pa3BHIICS PECTEHO3 B TEUCHHE 6 MECSIEB MOCIe
crerTupoBanus. [Iposoannocsk rerotunuposanue 60 SNP, ucnosnssys 1P B pexnmMe peaqbHOr0 BPEMEHH.
JUtst  cTaTCTHYeCKO 00pabOTKH pe3yibTaToB ICHOTHIMPOBAHMS HCIONB30BAIM I1AKET IPOrpamMmm
PLINKV1.07. Cratuctiyeckd 3HauMMas acCOIMAllsi C PHCKOM pa3BUTHA PECTEHO3a BbISABICHA B
nosumopdusme rena FGB (rs1800790) (OR — 3.281, P-value — 0.001246); B nonumoppusme rena THBD
(rs1042579) (OR — 1.807, P-value — 0.04944); B nonumop¢usme rena KAT2B (rs2929404) (OR - 1.844, P-
value - 0.02444). BpleonucaHHble MEHETHYECKHE MapKepbl MOTYT OBITh HPOTHOCTHYCCKUMH B OLCHKE
pHCKa Pa3BUTHS PECTCHO3a B KA3aXCKOMN MOMYJISIIHIL.
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BO3MOKHOCTU TEHETUYECKOI'O TECTUPOBAHUA I1PU 3ITUJIEIICUA
BeneHuknH M.C.l, BploxaHoBa H.O.l, MyToBuUH I'.P.Z, ununHa C.C.1

1rs0y BNO PHUMY um. H.WN.Mupozosa, Mockea, Poccus, 2orey HIY med.nomowju demsam [3M,
Mocksea, Poccus

Onuierncys - 0JHO U3 HauOOoJIee PacHpPOCTPAHEHHBIX M COLMAIBHO 3HAYMMBIX 3a00JI€BaHMI HEPBHOM
CHCTEMBI, KOTOPOMY TOABEPKEHbI OKOIO 1% Hacenenus. IIpuuMHbI BOSHHKHOBEHHs 3a00JICBaHUS CaMble
pasHble, HO HaMOOJBIINK HMHTEPEC IS TCHETUYECKHX HCCICAOBAHMH TPEACTAaBISIOT HANOMATHIECKHE
(hOpMBI SMIIeHICHH.

BBICOKOIPOM3BOAUTEIFHOE CEKBEHUPOBAHUE HPEACTABIACT COOOW MOIIHBIA M MHOIydaromuii Bce
Gosblilee PaCIpOCTPAHEHHE MHCTPYMEHT JUIsi M3YdYEHHs HACIEACTBEHHBIX 3aboieBaHuil. IIpenMyInecTBoM,
HO OJHOBPEMEHHO M TPYAHOCTBIO 9TOr0 MHCTPYMEHTApHs SBISETCS TeHepalis W30bITOYHOrO KOJIMYECTBA
nHpOpPMALNH, KOTOPYIO Hy)KHO (QHIBTPOBATh U aJeKBaTHO HUHTEPIPETUPOBATh. BOBICUCHHOCTD B ITATOreHE3
SMMICTICHH OOJIBIIOr0 YHCIa TEHOB, a TAKkKe Pa3HOOOpa3he SMUICNTUYECKHX CHHAPOMOB 3HAUYHTEIBHO
YCIOXKHSIET TaKyl0 MHTepnpeTanuio. M naxke AHArHOCTMKA MOHOTEHHBIX (DOPM DIMIICTICHII COMpsiKeHa ¢
PSIOM 3KCIIEPHMEHTAIbHBIX TPYJHOCTEH. B cBoelt pabore st MCCIeNOBaHMS JETCKUX OSIMICIICUA MBI
UCHOIB3yeM BECh CIICKTP MOJIEKYISPHO-TEHETHYECKHX HCCICIOBaHUN, OT PECEKBEHUPOBAHUS SK30HOB
OT/ICNIBHBIX TEHOB JI0 TIOJHOYK30MHBIX HCCIICA0OBAHNNA. DTH JAHHBIC MBI KOMIUICKCHO aHATH3UPYEM C y4eTOM
pe3yJIbTaTOB MEJMUMHCKMX oOcienoBanuil namueHtoB. IloydeHHbIe [aHHBIE CBHACTENLCTBYIOT O
HEO0OXOJUMOCTU KOPPEKIMH U JOIOIHHTEIBHON CHCTEMAaTH3alluK aIrOPHUTMOB OOCIEAOBAHHS ITALUCHTOB,
MPOJOKEHHH PaboOThl HaJ CHCTEMaTH3alMeil OSMWICNTHYECKHX COCTOSHUH, a Takke HarisgHO
JIEMOHCTPHPYIOT, ~ 4TO B CIydae  CIIOXKHO  HACJIEAYeMBIX  My/lbTH(QAKTOPHBIX  3aboieBaHHil
6rnonH(OpPMAIMOHHYI0 00pabOTKy M HHTEPIPETAl[HIO MOJIYYCHHBIX PE3YyNIbTaTOB CIIEAyeT IPOBOIUTH C
60JIBIIOI OCTOPOKHOCTBIO, IPHIABast KIIMHHYECKHM HPOSBICHHAM IIEPBOOYEPEIHOE 3HAUCHHE.
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BPOX/JIEHHASA CTPYKTYPHAA MUOIIATUA. KJIMHUYECKUH CIYYAH
BeneHnkuH M.C.l, bapuHoB A.A.Z, HKunuHa C.C.l, Waranos I'I.A.3, LapuHa M.lO.l, BploxaHoBa
H.O.l, Mewepakosa T.M.l, Mpokonbes r.r.1, Aemunposa M.A.z, MyToBuUH r.p.?

lorey HML med.nomowyu demam [3M, Mockea, Poccus, 2rAY3 Mros Ne 62 A3M, Mockea,
Poccus, 3HUKN neduampuu r6OY B0 PHUMY um. H.U. Mupozoea, Mockea, Poccus, ‘rsoy Brno
PHUMY um. H.N.Mupozoea, Mockea, Poccusa

Muonaruu - HaACJICACTBCHHBIC HWIIHA l'[pl’lOGpCTeHHbIe HEPBHO-MBILICYHBIE 3a60HeBaHl/lﬂ‘ CyLLIeCTByeT
MHOKECTBO (l)OpM MMOHaTMﬁ, OTJIMYAIOIHUXCST BO3pPacTOM L[e6l0Ta 33.60J'IeBaHl/I5{, TAXKECTBIO TCUCHHUA U
HPEUMYIIECTBCHHBIM IOPHKCHHEM TEX WIM HHBIX Ipynn Mbimi. CIO0KHOCTh JMArHOCTHKH MHOIATUH
00ycaBIuBaeTCs BapuabeIbHOCTHIO CHMIITOMOB, @ TAKXKe CIIOKHOCTBIO TMIOATBEPIKIAONIEH THarHOCTUKH.

B pabote mpencTaBieHsl pe3yJbTaThl 00CIeNOBAHUS MALMEHTKH 8 MeC ¢ BPOXKACHHOW MHOmaTheil u
PaHHHMH JObIXaTeIbHBIMHM HapylleHMsAMH. B Xozme oOcienoBaHuii ObIIM HalJeHBl HE3HAUHTEIBHOC
HOBBIIICHHE YPOBHS CHIBOPOTOUHON KPEaTHHKHWHA3bI, CHIKEHHE aMILTHTY (bl U TTONU(a3HOCTh NOTEHIINAIOB
Ha OMI, panHee (OopMHUpOBaHHME KOHTPAKTYp M Kapauomuonarus. TedeHue 3a0ojeBaHMS MALUEHTKH
MaHH(ECTHPOBAJIO HE TOJBKO MBIIICYHOH C€abOCTbIO, HO M PaHHUMH HapyIICHHUSMH [bIXaHUS, a IO
KIMHIYECKO! KapTHHE U Pe3y/bTaTaM THCTOIOTUH MBIIII] HAM HE YaI0Ch ONPEASTUTHCS C HO30IO0TUUEeCKON
HPUHAJUISKHOCTBIO 3a0071eBaHus. MOJIEKyIIpHO-TeHETHYECKHE HCCIISI0BAHUS Mbl MPOBOAMIN C MOMOIIBIO
nanean renoB TruSightExome (lllumina) u BBICOKONPON3BOAMTENLHOrO CEKBEHHPOBAHMS. Y UHMTBIBAs
KIMHIYECKYI0 KapTHHY 3a00J1€BaHUS U Pe3yIbTaThl CEKBCHHPOBAHMs, HAMH ObLI YCTAaHOBJICH KIMHHYECKUH
narHo3 "BposkieHHas CTPYKTypHas HPOKCHMAabHAs MUOIATUS C PAHHUMU JIbIXaTeIbHBIMH HapyIICHUIMH"
(MIM:603689), uro siBisieTcs aieNbHbIM BapuaHTOM Muonarun Canmxa.
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AJITOPUTM MEJULIMHCKOI AHHOTAIIMA TEHOMHBIX JJAHHBIX

3ayapa Bukroposuy I'eHeposoBl, AnekcaHap Bnagumuposuy I'IaBIIEHKOZ, Bnagumup

AnekcaHapoBuy Haymosl, Hukonait AnekcaHaposuy K)memwu1
1 la6opamopus MonekynspHoii Fenemuku Yenoseka HUM ®XM dMEA P, Mockea,

Poccus, zﬂaEOpamopun buouHgpopmamuku HUN ®XM ®MBA PP, Mockea, Poccusa

B CBsI3H C paSBlflTlfleM TeXHOJ’IOFl/UZ CeKBeHMpOBaHl/[ﬂ T€HOMOB U CHHXXCHUEM ILICHBI, BO3paCTaeT 06LCM
[OJTy4aeMbIX T€HOMHBIX JaHHbIX. Kak CielcTBHE, OCTPO CTOUT 3ajada COBEPLICHCTBOBAHHS METOJOB
00pabOTKH M MHTEPIPETALNU TTOMYYCHHBIX Pe3yNbTaToOB. bombIIol 00beM HAaKOIICHHOH MH(MOPMALUU TIO
MEIHIMHCKH 3HAYHMBIM HYKJICOTHAHBIM BapHalisM B TEHOME 4eJIOBEKAa IO3BOJSET BIUIOTHYIO
NpUOIHM3UTBCS K PELICHHIO 3a/a4yl IIePCOHAIM3ALMH TEeHETHIECKOro IIPOrHo3a JUlsl NalHeHTOB, KOTOPbIE
pacroararot HHdOpMaIueit 0 CBOeM TeHOMe.

Hamu Obin pazpabotaH yHHBEpCAIbHBIM MPOrPaMMHBIH WHCTPYMEHT ISl MHIMBUIYAIbHOMU, MAUCHT-
OPHUCHTHPOBAHHOW  AHHOTAlMM  PE3yJbTaTOB  IMOJHOICHOMHOIO/3K30MHOTO  CCKBCHHPOBAHUS WM
BBICOKOIUIOTHOTO reHoTunuposanust Ha JJHK uunax. AHHOTAIMOHAAs IIPOrpaMMa HCIOJIb3YeT COOCTBEHHYIO
6a3y JaHHBIX, CoOACpXKallyr 3amucd o Oomee 150 000 KIMHHYECKH-3HAYMMBIX MOIMMOP(H3MOB,
HOJTyYeHHBIX U3 pa3nu4Hbix ncrouHnkoB: GWAS uccnenosaunus, SNPedia, OMIM, LOVD, pharmGKB u
JIpyrue OTKphIThIe Ga3bl JaHHBIX. B KadecTBe pe3yibTara IporpamMma HpeioCTaBisieT CTPYKTyPHPOBAHHbIC
0 MEAHIMHCKHM KaTeropHsM 3aKIIOUCHHUs, COACPIKAIINE KaK pe)epeHCHYI0 HH(POPMAIIHIO, TTO3BOJISIOLLY0
HE3aBHCHUMO OLICHHTh HH(OPMATHBHOCTh BHIOPAHHBIX MapKepOB, TAK H PAa3BEPHYTHIC TEKCTOBBIC OMHMCAHH,
KOTOpBIE MOT'YT OBITh [OHSATHBI HE CHELUAINCTaM. B HacTosiee BpeMst OCYIIECTBISETCs IPOBEpKa paboThl
QITOPUTMOB TIPOTPAMMBI B CPAaBHEHHM C PE3yJIbTAaTaMH, MOIYyYCHHBIMH IMPH IOMOIIH AIbTEPHATHBHBIX
MOJXO/0B ISl HHTEPIPETALNN PeHETHYCCKUX JaHHBIX.
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NNPUMEHEHHUE ®APMAKOTEHETHYECKOI'O TECTUPOBAHHUA ITPU
HA3HAYEHHHU CTATHUHOB.

Kox Hatanbsa BVIKTODOBHal, NMuowmny FanuHa MspamleBHal, Conparosa NanuHa CepreeBHaz,
BopoHuHa EneHa HukonaesHa

UHecmumym xumuveckoii 6uonozuu u hyHdamenmansHoii meduyuHsl CO PAH, 2. Hosocubupck,
Poccus, ’MoauknuHuveckoe omdeneHue LIKB CO PAH, 2. HosocubupcK, Poccusa

Cratunbl  — rpymnmna TUIIOJIAIIUACMAYECKUX CPEACTB, KOTOPBIC MPUMEHAIOTCA [UIA CHHXKCHUS
nporpeccupoBaHus arepockieposa. Hanbonee yacto obcyxaaembivu HJIP cTaTHHOB SBISIOTCS MHONATHU.
Puck craruH-uHoynmpoBanHbix Mmuonatuii  (CMM)  ckmanmsiBaeTcss W3 MHOTHX — (hakTopoB. B
uccnenoBanusix GWA BbisiBiena accoumanus nonumopdusm rs4149056 rena SLCO1BI ¢ CHM. Mei
obcnenoBany 130 manueHToB, MPUHUMAIOMINX CTATUHBI 110 MEJUIIMHCKUM [OKa3aHUSIM HE MEHee 6 MECSLIeB.
Kracc n 1o3upoBka craTHHA BEIOMPATNCh TEPAIeBTOM HHIMBHIYaIbHO JUL KaXJ0T0 manueHTa. XKamoos! Ha
UAMONaTHYECKHEe MbleyHble 6omu npexbssisum 18 (14%) gyenosek (rpymma Ne 1), y 112 (86%) uenoBex
(rpynma  Ne2) »kajnoObl OTCYTCTBOBANM. Ipynmbl HE OTIMYAINCh II0 BO3PACTHBIM M T'EHIOPHBIM
XapaKTepPUCTHKaM, NMPHHUMAEeMbIM IpemapataM. BceM marueHTaM HpOBEACHO I'€HOTHIHPOBAHUE JOKYyCa
1s4149056. YactoTa BcTpedaeMocTH MUHOpHOTO ajens «C» Bo Beei BhIOOpKe coctaBuna 16% (B rpymme
Nel — 33%, B rpynmne Ne2 -14%). Brisipnena accoumanusi MuHOpHOro ajienst «Cy», noanMopdHoro jokyca
rs4149056 T>C rena SLCO1B1 ¢ CUM. HocurensctBo MuHOpHOro amiens C nosbimaer puck CUM B 4,5
paza (Odds_ratio=4.5,C.1.=[1.6-12.7],chi2=9, p=0.0026). ®apmaKkoreHeTHYECKOE TECTHPOBAHHE IIEPE]
IIPUEMOM CTaTUHOB, MOXET GblTb NPUMEHEHO /IS BBIABJICHUS NALMEHTOB C JAOIOJHHUTEIbHBIM (i)aKTOpOM
pucka CHM.

Bbrnaropaprocth: Pa6ota BBITIOTHEHA pH (uHAHCOBOH TIOZIIEPIKKE IMporpammsr
PAH «DyHnameHTanpHble HayK — MeaunuHe» - 2012-2020
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CUHTETHUYECKHE MOJIEKYJIbI MUPHK ITOJABJIAIOT AJIJIEPTUYECKOE
BOCIAJIEHUE U BUPYCHYI0 HH®EKI[AIO HA MBIIIIUHON MO/IE/IA
BUPYC-UHAYLIIUPOBAHHOT'O OC/TOKHEHUA BPOHXHWAJ/IbHOH ACTMbI

Wnnosckuii U.N., HukoHosa A.A., BabaxuH A.A., Lepwakosa H.H., KambiwHukos 0.10., Xautos
M.P.
@rby "rHU Uncmumym ummyHonozauu" ®MBA Poccuu. Mockea, Pocculickas ®edepayus.

Bsezienne. Pecnimpatopublii cunnmtHanshbiii Bupyc (RSV) ycuimBaer ajuiepruueckoe BOCHANEHHE M
runep-peakTuBHOCTh OponxoB (I'Pb) y mammentoB ¢ Gponxuansaoil actMoii (BA). Beuto mokasano, urto
BBICOKHIT ypoBeHb |L-4 xoppesnupyer ¢ wactoroit RSV-unayunpoBanHbix ocnoxHeHnit BA. B Hacrosiee
BpeMsi OTCYTCTBYIOT 3((eKTHUBHbBIE CHOCOOBI JICUCHHUsT TAKMX OCJIOXHeHHMil. IIpemapaTbl, OCHOBaHHBIC Ha
NPUMEHEHUH aHTuTeNn npoTuB RSV wimm IL-4, orpaHuMyYeHbl 10 NPHYMHE BBICOKOH CTOMMOCTH. BbLIo
0Ka3aHo, 4To (eHOMeH nHTephepenimu PHK mo3BonseT momapiaTh SKCIPECCUo TeHOB KaK BHPYCa, TaK U
opranu3Ma-xossuHa. ITosToMy MblI crpoekTipoBanu Moiekynsl MUPHK kak nporus IL-4 (SilL4), Tak u
HPOTHB reHa, koxupyomero docdonporent P Bupyca RSV (SiP) u u3yunin ux Ha MbImuHO# Mogenn RSV-
MHIYIMPOBAHHOTO OCIOXKHEHNS BA.

Merozbl. Camxy Mblieid muauni BALB/C Obun ceHCHOMIH3MPOBaHb! TPeMsi B.O. HHBEKLMSAMH 1 MI/KT
oBansOymuna (OVA) B cmecu ¢ 100 Mmr/kr rugpoxcupa amomunus B guu 0, 14, 21 u 3atem
yemterkupoBansl 10 Mr/mit pactBopom OVA 50 MKJI/MBIIIb HHTpaHa3aI6HO (U.H.) B 1HU 35, 36, 37. Mpimun
ObUTH U.H. MHQUIMPOBAHB! BUPYCOM B 03¢ 13107 TCID50/Mbitmb 3a 24 4 nepes| nepBbIM ueserskeM. SilL4
Obl1a M.H. BBeJieHa 48 4 1 5 4 mepe]| IepBbIM YEIUICHXEM U 5 4 Iepe/] BTOPHIM B CyMMAapHOii J103€ 5 MI/KT.
SiP B mo3e 3,5 mr/kr Obuta u.H. BBefeHa 3 4 nepen uHbekmit. KOHTpOIbHBIE MBIIIH MONYYald TaKyk ke
no3y Hecrenuduueckux moiaekynr MuPHK. I'Pb ouenuBanach mnHeBMoTaxorpaduuecku 24 4 mocne
yesuIerka. I'HCTONOrMYecknii aHaan3 JIerkuX M KIETOUHBIH cocTaB GpoHxoanbBeossipHoro naBaxa (BAJI)
OLICHMBAJICS MUKpOCKOMHMYecky 48 4 roce yemierxka. Dxkcnpeccus rena |L-4, 1 BupycHas Harpyska B TKaHH
nerkux Obina u3mepena merogom RT-PCR.

Pesyaprater. UaduabTpanms s03uH0d 0B B BAJL y MbImreii, mormyvasmmx SilL4 u SiP Gbita B geThipe
pasa HWXKE, YeM B KOHTPOJIBHOH TPyIIIe, YTO CBUJCTEILCTBYET O CHIDKCHHH aJUIEPrHUeCKOro BOCIAJICHHS B
nerkux. INocne BBenenus SilL4 u SiP mponcxoxmno aBykparHoe cHmwkerne I'PB. Kpome Toro, B pesynbrate
THCTOJIOTHYECKOH OILIEHKH TKaHH JICTKUX OTMEYCHO CHIDKEHHE YHCIa MepUOPOHXUANBHBIX HHHIBTPATOB K
903uHOMMIEHON MHMIbTpamu. DKcnpeccus reHa |L-4 B Tkanu jerkoro, onenusaemasi merogom RT-PCR
ObLIa B TPU pasa HIDKE Yy Mblei, noryyaBmmx crennduueckue MuPHK. KonndecTBo kommili reHOMHON
PHK Bupyca RSV B TKaHHM JIETKHX TaKKe 3aMETHO CHIDKAIIOCH B 5,7 pasa.

Baxmouenne. Takum 00pa3oM, Mbl cHpoekTHpoBanu 1Be Monekyinsl MUPHK, kotopsie sddexruBHo
CHUIKAIOT ajiepruyeckoe Bocnajnenue, I'Pb, u BUpycHYI0 Harpy3Ky B JIEFKMX Ha MBIIIMHOM MOJENIN BUPYC-
MHIYIMPOBAHHOTO OCIOXHEHUA BA, 4To MOXeT ObITh MHOTOOOCIIAIOMIUM HOAX0I0M IS JT€UCHHS JaHHBIX
OCIIOKHEHHUH.
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HUCCJIEJOBAHUME KOPPEJALUU NTOJIUMOPP®HbIX BAPUAHTOB TrEHOB
PEHUH-AHTMOTEH3UHOBOM CUCTEMBI C AKTUBHOCTBIO
AHTUOKCUJAAHTHBIX ®EPMEHTOB Y CTYAEHTOB CEBEPO-3AIIAZHOT O
PEI'’MOHA POCCUHU

A.B. Kbepraapp,a, 0.C. I'noroal'“, B.C. naKMHl'z, N.B. LI.Ia,quHz, M.M. AaHMnosaz'4, A.C. Tnotos'?
!pedepansHoe 610dxcemHoe yupexcderue Poccuiickoii akademuu medUYUHCKUX HayK «HayuHo-
uccnedosamensbcKuli UHCMUMYmM akyuwiepcmed u 2uHeKonozauu um. . 0. Omma C30 PAMH,
Cankm-Ilemep6ype, Poccuiickan ®edepayus; *GedepanbHoe zocydapcmeenHoe 6100xemHoe
o0bpazosamesbHoe yupexcdeHue abicuie2o NpPogheccuoHanbHo20 obpazosarHus « CaHKm-
MemepbypacKuli 20cydapcmeeHHblii yHuusepcumem», CaHkm-lemep6ype, Pocculickan
dedepayus; *Pedepanvroe 2ocydapcmeerHoe 610dxemHoe 06pazoeamensHoe yypexcdeHue
8bicwe20 npogheccuoHanbHo20 0bpazoeaHus HayuoHanbHeili 20cydapcmeeHHblil
YHueepcumem ¢pusuveckoii Kynemypel, cnropma u 300poebsa umenu 1. @. Jleccagpma, CaHkm-
Memep6ype, Poccuiickas dedepayus; *000 «Buolnom», CaHkm-Memep6ype, Poccuiickas
®edepayus

HW3BectHo, uTO HapymeHus B (GYHKIMOHMPOBAaHMHM aHTHOKCHAAHTHOH cuctembl (AOC) wmoryt
HPUBOAUTE K COOSIM B paboTe MEXaHH3MOB aJaNTAllMH M PA3BUTHIO MYIbTH()AKTOPHANBHBIX 3a00/ICBaHHIA.
AOC HaxomuTcs HOJ KOHTpoieM (EepMEHTOB pPEeHHH-aHrHoTeH3MHOBOIl cucremsl (PAC), umeromeit
BBIPQ)KCHHBII TEHETHUECKUIT TOMTUMOP(U3M.

IIpoBeneH KOMIUIEKCHBIH MOHHMTOPUHT 3710poBbsi 189 crymentoB 1 kypca CIIOI'Y myxkckoro u
JKEHCKOro moua (cpexuuii Bozpact 18,5+1,8 ner), mocrosiHHO npoxusatomux B CeBepo-3amnagHoM peruoHe
PD. B xozme uccienoBanus omnpesencHsl KoHneHTpanuu ¢epmentoB AOC B mia3Me BEHO3HOI KPOBH H
n3ydeHo meronoM IILP u rubpuamzanmum na JJHK-Onoummax pacnpeneneHue moauMopQHbBIX BapHaHTOB
IeHOB PEeHHH—AHTMOTEH3HHOBOH cuctemsl: pernna (REN), anrnorensunnpespauiatomero gpepmenra (ACE),
anruorensunorena (AGT), peuenropa anrnorensuna II 1-ro Tuna (AGTR1) u penenropa anruorensuna 11
2-ro tumia (AGTR2) B nccnemyemoit BEIGOpKe.

AHanu3 KOppeJSIUH, MPOBEJACHHBIH C MOMOIIBIO TOYEUHO-OHcepuansHoro koddduumenra (rpb),
HOKa3aJl BIMsHUE ajutenbHoro nomumopdusma renos REN (19-83G>A), ACE (I/D) u AGTR1 (1166A>C) Ha
(YHKIMOHATIBHYI0O aKTUBHOCTh psila Hambosiee BaKHBIX (PEPMEHTOB AHTHOKCHAAHTHON CHCTEMBI —
CYNEpPOKCHTUCMYTa3bl, TTyTaTHOHIEPOKCHAA3bl U KaTanasbl. BeIsBieHO, 9TO y romMo3uror no G-amnemnro
rena REN cHIbkeHa akTUBHOCTb Kartanassl (rpb = -0,25, P<0,05) u riyratnonnepoxcuaasst (rpb = -0,26,
P<0,05), torma kak y rereposuror G/A — TONBKO IIyTaTHOHIEpokcHmassl (rpb = -0,20, P<0,05). V
romo3uroT no [-amnento rena ACE cHmkeHa akTHBHOCTb CyHmepoKcuaaucMyTassl (rpb = -0,25, P<0,05). ¥
romosuror 1o C-ayuenmo rena AGTR1 akTHBHOCTB CynepoKCHAIMCMYTa3bl cHIkeHa (rpb = -0,20, P<0,05),
a 'y rerepo3urot A/C oHa nosbiiena (rpb = 0,22, P<0,05).

Taxum o6pa3zom, Obu10 TOKazaHo, yTo Hanmmuue JHK-momumopdusma B crpykrype renoB PAC BHocHT
cBOif BKIax B (HOPMHUPOBAHME YHHMKAIBHOCTH Ka)KJOrO HYeJNOBEKa B OTHOIICHHHM AaKTHBHOCTH
CBOOOIHOPAIMKAIBHBIX IIPOLECCOB, OINpPEeNeisisi €ro AaHTHOKCHIAHTHBIM CTAaTyC M HMHIUBHIyaJIbHBIH
a/laNTallMOHHBII ITOTCHIHAL.
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BJIMAHUE JEKCAMETA30HA HA 3KCITPECCHUIO TEHOB BCL-2 U MTOR B T-
JIMM®OLMUTAX B HOPME U INIPU PA3BUTUU ACTMbI

C.H. A6pamos, A.P. datxynnuHa, 3.B. PomaHoBa, 3.1. AGpamosa

KasaHckuli ®edepanbHelli YHUsepcumem

AIIONTO3 CUHMTAICS CIMHCTBEHHOH (OpMOH perynmupyeMoil rubeinn KIETOK, HO IIPOBEICHHBIC
HCCIICZIOBaHMs JETATPHOr0 MexaHu3Ma aronTo3a (ApO) MOKas3aad, 4TO CYIIECTBYeT emie oaHa (opma
nporpammupyemoii kierouroil rubenu (ITKT), a umenHo - ayrodarus (Aut) (Mehrpour, 2010). ITokasano,
YTO NPH JUTUTEIBHOM KJIETOYHOM CTPEcCe MHMIMHPYETCS IMOeNb KICTKH b0 ayTo(arndecKuM IIyTeMm,
mi6o mo mytu amomrosa (Edinger, 2004; Pua, 2007). Poon u coasropsl (2012) B mpOBEIEHHBIX
HCCIIeI0BaHMIX OOHapykmim ayrodarocomsl B (pubpobIacTax M SMUTEIHATBHBIX KIETKAX MALMEHTOB CO
cpenHe-TsoKenoi GopMol acTMBI, yKasblBas Ha CBA3b Mexay AUt U cHuwkeHHeM (YHKIMH JETKHX Yy
6onpHbIX. C Apyroil CTOPOHBI, IPOJOHTALMIO aUIEPrUYeCKOr0 BOCIAICHHS IIPU acTME CBS3BIBAIOT C
ycunenunem BbokuBaemoctH T-numdounro (T-JIh) u yrparoit mmu crmocobnoctn k Apo.  Opnako,
mexanu3msl [IKT', mocpeacTBoM, KOTOPOro MPOUCXOAUT MEPEKIIOYEHHE ¢ OJHOrO Mpolecca Ha JIpyroi, He
1o kontia sicet (Rohn, 2011).

Ilensto uccnenoBanus cTana pa3padoTKa BOSMOXKHOM MozenH B3auMocBsa3u AP0 - AUt B HOpMe U NpH
pa3sBUTHM  acTMbl Ha TNpUMEPE OKCIPECCMH TEeHOB — aHTHANoNToTHYecKoro OGemka bcl-2  u
aHTuayrodarudeckoro 6enxa mTOR.

Amnanus BrusiHus nekcamerasona (Dex), kak nHaykropa ApO Ha skcrpeccuro renos bel-2 u mTOR B T-
JIh 310pOBBIX TOHOPOB MOKa3a, YTO MO/ BIAMsHHEM DEX MPOUCXOANT CHIDKEHUE JKCIIPECCHH Kak I'eHa bel-
2, rak © MTOR. Oxnnako xapakrep Buusiaus Dex va mTOR ornuuaercst ot bel-2. Ecium skenpeccus rena bel-
2 B mpomecce JIUTEIBHOTO KyIbTUBUPOBaHUS T-JI(, HCIIBITHIBAIOMNX HEAOCTATOK MHUTATEIBHBIX BEIICCTB,
To okcrpeccust MTOR-rena nosbimaercss (T.e mpeoOnagaer aktuBauus ApPO). OleHKa 9KCIPECCHH
uccieayeMbix renoB B T-JIp maumeHToB ¢ acTMoit (Tspkenast GopMa) Mokasaa yBETMYEHHE dKCIPECCHH
Genka bel-2(mogasnenns Apo) u cumwkenne Genka MTOR (aktuBamusi ayroparu CrocoOCTBYrOMIas
BebkuBaeMoctH T-JId).

Hcxo/1st M3 HTOT0, MOMKHO TOBOPUTH, 4To DEX y GombHBIX Tshkenoit (opmoii 3a601eBaHusl aKTUBUPYET
skcnpeccnto bel-2 B T-JIg, yem crniocoOCTByeT akTHUBALUK ayTohariu, T.e. MOXKHO HPEAIIONOKUTE, 4T0 Dex
BBICTYIAeT KaK MHrHOUTOp 3Kcrpeccuu Oeska MTOR.

HOJ’Iy‘ICHHbIC pe3ynbTaThbl IMO3BOJIAKOT TOBOPUTH, YTO CYINECTBYET B3aHUMOCBSA3b U IEPEKIIIOUYCHUE
onnoro mpouecca INIKI' ma apyroit. B T-numdounrax OombHBIX Tshkenoil (opMoil acTMbl HokazaHa
aKTUBAlUA ayTO(aruy, KOTOpas MOXET CIOCOOCTBOBATh JUIMTEIbHOMY (yHKIHOHHpoBaHHIO T-JI,
MEPCUCTeHIMN 3aboyieBaHMs W ee Oonee TSDKENBIM TPOSBICHHUSIM Ha (OHE JOKa3aHHOTO (hakTa
BbokuBaemMoctr T-JId B ¢BsA3M ¢ yTpaToif MMM CIMOCOOHOCTH K alONTO3y YTO MPOSIBISETCS B 3aMEUICHHH
nporeccos pparmenraruu JJHK JId (Boituyk, Mycradun, 2010, Vignola, et al., 2000).
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WHEN WILL WE UNDERSTAND THE HUMAN GENOME? THE SEQUENCING
HYPE, ITS REAL IMPACT FOR LIFE SCIENCE RESEARCH, CLINICAL
MEDICINE, BIOTECH INDUSTRY AND ABOUT COMPUTATIONAL BIOLOGY
IN BIOMOLECULAR MECHANISM DISCOVERY

Frank Eisenhaber

Executive Director - Bioinformatics Institute (Bll), Agency for Science, Technology and Research
(A*STAR)

Despite dramatic technical progress in genome and transcriptome sequencing, the ability to link changes
in human sequences with phenotypic outcomes is severely limited. After the enthusiastic era offirst full
genome sequencing that started with a few bacteria and yeastin the middle of the nineties and culminated in
the first human genome draft, the expectations with regards to cures of not yet treatable diseases or to new
biotechnologies have not been fulfilled even nearlyto the extent as the original hype might have promised.
Whereas theimpact is dramatic in cases where biomolecular mechanisms are known,little progress even over
several decades in the future should be expected where this is not the case [1].

With existing sequencing technologies, it is difficult to sequence eukaryote genomes completely. In
cooperation with IRRI Manila, we have shown that rice variety genomes can be reconstructed only to
estimated~80% of the reference genome length with lllumina data (~65% estimatederror-free). Except for
few cases of clear statistical links between certain genomic aberrations and phenotypic properties, genotypes
can belinked to phenotypes only via the explanation level of biomolecular mechanisms the knowledge of
which is currently fragmentary at best. It is most urgent to discover or augment function description for
>10000non- or poorly characterized human genes [1]. The key to understanding biomolecular sequences is
via function prediction from protein sequences and the plethora of methods for structure and function
prediction from protein sequence integrated in BIl's ANNOTATOR environment [2] is reviewed. Examples
of function discovery for transamidase subunit genes pig-T, Gpaal [3] and for ATGL as well as mutation
interpretations for influenza [4-6] illustrate the point.

References

1) A decade after the first full human genome sequencing: when will weunderstand our own genome? Eisenhaber F. J
BioinformComput Biol. 20120ct;10(5):1271001

2) Integrated tools for biomolecular sequence-based function predictionas exemplified by the ANNOTATOR software
environment. Schneider G,Wildpaner M, Sirota FL, Maurer-Stroh S, Eisenhaber B, Eisenhaber F.Methods Mol Biol.
2010;609:257-67

3) Transamidase subunit GAAL/GPAAL is a M28 familymetallo-peptide-synthetase that catalyzes the peptide bond
formationbetween the substrate protein's omega-site and the GPI lipid anchor'sphosphoethanolamine. Eisenhaber B,
Eisenhaber S, Kwang TY, Griiber G,Eisenhaber F. Cell Cycle. 2014 Jun 15;13(12):1912-7

4) A new piece in the puzzle of the novel avian-origin influenza A(H7N9) virus. Lee RT, Gunalan V, Van TD, Le LT,
Eisenhaber F,Maurer-Stroh S. Biol Direct. 2013 Oct 26;8:26. doi: 10.1186/1745-6150-8-26

5) Potential Human Adaptation Mutation of Influenza A(H5N1) Virus,Canada. Maurer-Stroh S, Li Y, Bastien N,
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6) The highly pathogenic H7N3 avian influenza strain from July 2012 inMexico acquired an extended cleavage site
through recombination withhost 28S rRNA. Maurer-Stroh S, Lee RT, Gunalan V, Eisenhaber F. Virol J.2013 May
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FAMILY BASED APPROACH IN STRUCTURAL GENOMICS AND DRUG

DISCOVERY
Natallia V. Strushkevich, Alexey V. Yantsevich, Anna V. Vasilevskaya, Tatyana V. Shkel, Sergey A.

Usanov, Andrei A. Gilep
Institute of Bioorganic Chemistry NASB, Minsk, Belarus

TMouck >pexTHBHBIX JIEKapCTB CBS3aH C BHIOOPOM MHUIICHH, MOMYJSALMSA PabOThl KOTOPOi MO3BOISET
OCTaHOBHTh HJIM OCIHAa0MTh TNATOJNOrMYECKHil mpoiecc. MoeKyIspHble MHUIICHH JSHCTBHS JIEKapCTB
OTHOCATCSL K Pa3HBIM ceMelcTBaM OelkoB. B cBsi3u ¢ 3TuM Hambosee >(EKTHBHON cTpaTerueil moucka
TOTCHIMAIBHBIX ~ JICKAPCTBEHHBIX ~ CPEACTB  SBJISETCS  KOMILIGKCHOE  CTPYKTYPHO-(YHKIIMOHAJIbHOE
HCclIe10BaHne OJIM3KOPOACTBEHHBIX OEJIKOB ¢ moceayomuM in silico anamusom.

@DepmeHThl cemeiicTBa rmToXpoMa P450 Kkatanu3MpyloT peakuuu OHOCHHTE3a W Jerpajalin
CTEpPOMIHBIX TOPMOHOB, MPOCTAarJaHINHOB, JEHKOTPUEHOB, JKEIUHBIX KHCIOT, BUTAMUHOB Tpymmsl JI3 u
TpaHc(opMaui KCeHOOMOTHKOB. ITOMCK MOMYNATOPOB JaHHBIX (DEPMEHTOB II03BOJIAET CO3/1aBaTh
JIEKapCTBA HAIIPABJICHHBIC HA JICYCHHE PaKa MOJIOYHOI Kene3bl, 3a00NeBaHMH MPEACTATENbHOM JKeessl,
Cep/IeYHO-COCYIUCThIX 3aboneBannii 1 Meraboanueckoro cunjapoma. Kpome sroro, P450 yuactyior B
MeTabonu3Me OONBIIMHCTBA JIEKAPCTBEHHBIX CPEACTB M, KaK CJEACTBHE, ABJIAIOTCS  (aKTOpoM,
00yCIIaBIMBAIOIINM [IEPCOHATN30BAHHBIN OTBET HA (PapMAKOTEPAITHIO.

TMonyueHHe M MCIOJIB30BAHHE JAHHBIX CTPYKTYypHOH Owosnorum B orHomienun P450 matoreHoB n
4eJIoBeKa MO3BOJIACT BECTH HANPABJICHHYIO Pa3pabOTKy XMMUYECKHX COCIMHEHHH, MPOSBIAIONIMX BBICOKYIO
CrIeM(UIHOCTh CBA3BIBAHHMS C MHUIICHBIO B KIETKAaX MaTOreHa M HE B3aMMOJEHCTBYIOmMX ¢ Oenkamu
xo3suHa. Tak, crepon-1l4a-nemernnasa (CYP51) siBisiercst KitoueBbIM (hepMEHTOM GHOCHHTE3a IProcTeposia
M TEpaneBTHYECKOH MHINEGHBIO I  HECKOJBKMX TOKOJEHHH MpPOTHBOIPUOKOBBIX — IPENapaToB.
VBenumuuBaronieecs KOIMYECTBO a30J-PE3HCTEHTHBIX TPHUOOB 0O0yCIaBIMBACT HEOOXOIMMOCTH MOMCKA
AJIbTEPHATUBHBIX HHIHOUTOPOB TaHHOTO hepMeHTa.

P450 BHINONHAIOT KiOYeBble (YHKIMM B MeTabonu3Me MHKOOAKTEepHil M MOTyT y4yacTBOBaTh B
JIerpajialiii IPOTHBOTYOepKyIE3HBIX npenaparoB. Ilo Mepe nakomienus undopmaimu o P450 maToreHHbIX
MHKOOAKTepHi, OyJeT 3HAYMTENBHO YMNPOIICH MPOLECC CO3JaHHMS HOBBIX HPOTHBOTYOEpKYIE3HBIX
HPEenapaToB, a Takke OyJyT BBISCHEHbI MEXaHM3Mbl yyacTust P450 B »KM3HENEATENLHOCTH M NATOreHese
MHKOOAKTEPHId.

B gpoknmane Oyner nmpencraBneHa uH(OpManus B 00NACTH  KOMILIEKCHOTO  CTPYKTYpHO-
(GyHKIMOHABEHOrO ¥ OMOMH(OPMAUMOHHOrO aHaun3a (EpMEHTOB cemelicTBa IMTOXpoMOB P450:
O6uocuHTe3a creponaHbix ropmonos uenoseka (CYP17A1, CYP11A1, CYP11B2, CYP21A2, CYP51Al1 u
CYP19A1), P450 wmmukoGakrepuit (CYP124, CYP136), CYP51 maroreHHbix TprOOB rpHOOB
poxnos Candida u Aspergillus.
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APPLICATION OF SURFACE PLASMON RESONANCE TECHNOLOGY IN DRUG
DESIGN

Alexis Ivanov, Pavel Ershov, Oksana Gnedenko, Yury Mezentsev,

Institute of Biomedical Chemistry (IBMC), Moscow, Russia

The fast growth of genomics and proteomics has discovered many new potential drug targets and
possibility of design of new generation drugs. For realization of this task it is necessary to have modern
experimental assays for direct analysis of interactions of lead compounds with new targets. Such assays
should be based on uniform technology for any type of target and leads. It can be used for: (i) experimental
screening of chemical compounds; (ii) testing of potential leads, found by virtual screening (database
mining); (iii) testing of new ligands, created by de novo design or by structure optimization of known lead
compounds.

The most promising solution to this task is combination of surface plasmon resonance (SPR) and
microfluidic technologies implemented in optical biosensors Biacore (GE Healthcare). SPR-biosensors can
record in real time the interaction between almost any molecular objects including the interactions of
probable lead compounds with drug targets immobilized on a surface of SPR chip. The obtained data allow
to calculate Kd value, as well as kinetic and thermodynamic parameters.

A good example of SPR application for drug design is our research of inhibitors of HIV protease (HIVp)
dimerization [1-3]. HIVp operates in dimeric form and if specific ligand is bound with dimerization site in
subunit it can block the formation of enzyme active form. We realized a strategy of screening of HIVp
dimerization inhibitors by integration of in silico and in vitro technologies. Four hot spots in dimerization
site of HIVp have been found using computational alanine scanning and further virtual screening of
commercially available compounds from databases gave the list of top hits for subsequent experimental
testing by special designed SPR assay for analysis of probable lead compounds interactions with HIVp
monomers. As the result we have found several compounds, which preferentially interact with HIVp
monomers. The biochemical analysis has shown that some of them inhibit HIVp with micromolar value of
1C50.

References

[1] Ivanov A.S. et al. J. Bioinform.Comput.Biol. 2007, 5(2b), 579.

[2] Ershov P.et al. Biochemistry (Moscow) Suppl. Ser. B: Biomed. Chem., 2009, 3(3), 272.
[3] Ershov P.et al. Biochemistry (Moscow) Suppl. Ser. B: Biomed. Chem., 2012, 6(1), 94.
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PLASTICITY OF PATHWAYS AND DRUG DISCOVERY

Alexander Kel

”GeneXpIain GmbH, Wolfenbuettel, Germany; institute of Chemical Biology and Fundamental
Medicine SB RAS, Novosibirsk, Russia

Massive changes of expression of hundreds of genes as well as changes in genomic and epigenomic
landscapes are observed in human tissues, such as lung and epithelium after inhalation exposure to toxic
chemical compounds. Such changes represent just an “echo” of relatively few causative molecular processes
(pathways) in the cells taking place during the formation of the cellular response to the toxic compounds.
Non-reversible structural changes in gene regulatory pathways, so-called pathway rewiring, under influence
of external toxic agents may cause transformation of the cell homeostasis switching it from the normal state
to a chronic disease state or lead to the cell death. Such structural changes often happen due to spreading of
epigenetic modifications of chromatin and reaching regulatory regions of key survival or death genes during
realization of cellular response to the external toxic agents. We call such structural pathway changes as
“walking toxic pathways”. Analysis of this phenomenon helps us to understand the mechanisms of molecular
switches (e.g. between programs of cell death and programs of cell survival) and to identify causative
biomarkers of toxic processes in the cells and organs. This gives us a chance to predict in silico human
repeated dose inhalation toxicity for novel chemical compounds after their expression studies in human cells
helping to reduce number of necessary animal toxicity studies.
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COMPUTATIONAL CHEMICAL SYSTEMS BIOLOGY IN POSTGENOMICS DRUG
DISCOVERY

Vladimir Poroikov

Institute of Biomedical Chemistry, Moscow, Russia

Fifty years ago in 1964 Corwin Hansch and Toshio Fujita published in JACS their famous report “Rho
sigma pi analysis. A method for the correlation of biological activity and chemical structure”. According to
July 2014 Web of Science search, this first report regarding the general ligand-based drug design approach
has been cited 2008 times! Current PubMed search points toward over 170 thousand (Q)SAR-related papers
published by thousands of enthusiastic researchers during the past fifty years. Extensive studies of 3D
protein structures, development of computational techniques and methods created the basis for molecular
modeling that provide the mechanistic interpretation of ligand-target interaction. Today ligand-based, target-
based and combined drug design methods are widely used in search and optimization of new lead
compounds with improved pharmacodynamic and pharmacokinetic characteristics. The progress of high-
throughput postgenomics technologies has led to better understanding of human disorders at the molecular
level. Achievements in synthetic organic chemistry have provided a lot of “chemical probes” for studying
biological processes in normal and pathological states. Current knowledge suggests that the majority of
biologically active compounds interact with multiple molecular targets exhibiting pleiotropic
pharmacological actions. Moreover, due to the complex signal transduction processes in cell, interaction with
a particular target not always leads to the desirable effect; therefore, we need to study the integrative
approaches of “Networks Pharmacology”, “Chemogenomics”, “Chemical Biology”.

My first experience in the field of bioinformatics and computer-aided drug discovery has been acquired
under the supervision of Drs. Natalia Esipova and Vladimir Tumanyan about forty years ago. At that time
Atlas of Protein Sequence and Structure published by Margaret Dayhoff became available, and it was
fascinating to examine the peculiarities in amino acid sequences related to the formation of secondary and
tertiary structure of proteins. We analyzed the statistics of distribution for amino acid pairs in proteins and
studied the 3D structure of the respective protein fragments by conformational analysis in thepairwise
additive approximation (molecular mechanics). By the end of 1980s beginning of 1990s | became involved
in the development and application of computational methods, which may be applied to estimate the general
biological potential of drug-like molecules based on their structure. As a result of our efforts, computer
program PASS (Prediction of Activity Spectra for Substances) was developed. Since the first version
appeared in 1993, PASS was improved and extended significantly. Currently it predicts 7,157 biological
activities with average accuracy 94.6% based on SAR elucidated from the training set consisted of 959,801
biologically active compounds. Freely available online resource (www.way2drug.com/passonline) is used by
12,000 researchers from 90 countries. Over 300,000 predictions were performed; more than 80 independent
published studies confirm PASS predictions by subsequent synthesis and biological testing. To analyze
PASS predictions, we developed computer program PharmaExpert, which provides analysis of the cause-
effect relationships between the biological activities, examination of possible positive and negative
pharmacokinetic and pharmacodynamic drug-drug interactions, search for compounds with multiple
mechanisms of pharmacological action, etc. PASS, PharmaExpert and two other our computer programs
GUSAR and Net2Target jointly created the basis for computational studies in chemical systems biology.
Several examples of in silico research of novel pharmaceutical agents and repositioning of known drugs
using our computer-aided approaches will be presented.
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BO3MOZKHBIE IIYTHU KOPPEKLIUHA HAPYIIEHU# TOMEOCTA3A KAJIBLIUA
B HEMPOHAJIBHBIX MOJEJAX BOJIEBHU XAHTUHI'TOHA

E.B. Ka3HaueeBa1, B.A. Burou'rl, E.A. Heracoaz, C.. Kucenesz, N.H. rnyl.uaukosal, O.A.
3VIMMH31, M.A. PﬂaaHueBal.

Unecmumym yumonozuu PAH, Cankm-lemep6ypz; *“MHcmumym o6weii 2eHemuKru

um. H.U. Basunosa PAH, Mockea

bonesnp  Xautuurrona (BX)  sBisieTcs  ayTOCOMHO-JIOMHHAHTHBIM  HeifpojiereHepaTHBHBIM
3a0071€BaHNEM, BBI3BIBACGMBIM YBEJIMYEHHEM UHCIA TTyTaAMUH-KOJWPYIONNX IIOBTOPOB B HEPBOM 3K30HE
reHa OenKa XaHTHUHTTHHA. B HOpMe [1IMHA MONUIITyTaMHHOBOTO TPaKTa He J0JDKHA MPEBBIIATh 35 OCTaTKOB
riIyTaMyAHa.

CBs3b MEXK]Iy SKCIIPECCHell MyTaHTHOTO XaHTHHITHHA U MPOLECCAMHU JIereHepalii HefipOHOB JI0 KOHIIA
He sicHa. Bce Gouble nccne1oBaHuii yKa3pIBaeT Ha TO, YTO MATOT¢HE3 HEWPOAeTeHEpaTHBHEIX 3a00IeBaHHI,
B ToM umciie X, cBA3aH ¢ HapyIIeHUsAMH HEHPOHAIBHOH KaJblMEBOH CUTHAIM3AIHUY.

MogenupoBanue bX B pa3iMuHBIX KICTOYHBIX JIMHHMSAX HPOBOJMIM C IOMOLIBIO JOCTaBKH B KIIETKH
TeHEeTUYECKOT0 KOHCTPYKTA IS SKCIPECCHH MATOJIOrMYeCKOro MyTaHTHOTO XaHTHHITUHA C JUTMHOW TpaKTa
138 ocraTkoB riryTaMuHa.

C noMolbI0 MEeTOAA JIOKaIbHOI (ukcarmu notenuuana (patch-clamp B koudurypauuu whole-cell) mbt
HCCIIeI0BAHN JICTIO-YIpaBisieMble TOKH KaslbIust B Moje/six BX Ha kieTkax HeiipoOimactomsl denoBeka (SK-
N-SH), neiipobmactomsr Meiu (Neuro2A) u mepBUYHON KyJIbType HEHPOHOB CTPHATYyMa, H30JIUPOBAHHBIX
n3 HOBOpoXAeHHbIX MbIiel (MSN).

JlaHHble 1EKTPOGU3NOIOINYECKIX IKCIIEPUMEHTOB II0Ka3ajd, YTO JENO-YIpPaBIsieMbli BXOJ KaubLus
CYIIIECTBEHHO MOBBIIICH II0 CPAaBHEHHIO C KOHTPOJIEM BO BCEX IIPUBEJICHHBIX KICTOYHBIX JIMHUSX,
Mozenupyronmx bX.

Taioke aHOMaJIbHO OOJIBIION JIEHO-YNPABIIAEMOro BXOJ KaJIbIMs ObUI 3aperiCTpHpOBaH B XaHTHHITOH-
cennUYHBIX HEHpOHAX  «denmoBeka». HelipoHel ObuUTM  TOMy4deHbl TyTeM AuU(GEepeHIpOBKH
MHYIUPOBAHHBIX IUTIOPUIIOTEHTHBIX CTBOJOBBIX (iPS) KIETOK, MONYYEHHBIX pPEIPOrpaMMHPOBAHUEM
(uOpobIaCTOB, H30IMPOBAHHBIX y MalMeHTOB ¢ bX.

DapMaKoIOrHuecKuii CKpUHUHT BBISIBHII coennHeHne EVP4593, kak moTeHIMabHbIH areHT B Tepariu
BX. ITokazano, 4uro coenunenne EVP4593 unrubupyet Toku yepe3 Aeno-ynpaBisieMble KaHATbl B MOJCISIX
bX na kierkax SK-N-SH, MSN, a taxxke Ha HeHpOHAX «4eIOBEKa».

BbUl0 CcHEnaHO 3aKIIOYCHHE O TOM, YTO [JCHO-YIPABISCMbI BXOA KalbLUs SBISCTCS HOBOW
HEePCIIEeKTHBHON MHIIEHBIO 17T pa3pabOTKH TepaneBTUIECKUX MOIX00B K Jedenuto bX.

Pabora momnepxana rpantamu PH®, PODU, nporpammoii MonekynsipHas ¥ KiIeTouHask OHOJIOTHS,
crunenaueii npesuaenTa PO,
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NMPUMEHEHHUE KOMIIBIOTEPHOTI'O MOJIEKYJ/JIAPHOT'O CKPUHUHT'A V1A
U3YYEHHUA B3AUMOJAEACTBUSA ALEETUJIXOJIUHICTEPA3

C PA3JIMYHBIMU JIMTAHAAMUA
P.X. Aionos, H.WU. Ak6epoBa
Ka3zaHckuli pedepansHeiii yHusepcumem, Poccusa

Anernnxomundcrepasa (AXD) — GepMeHT LEHTpaIbHON HEPBHOI CHCTEMBI, OTBEUAIOIIHii 3a epeaauy
HEPBHOTO CHTHala TOCPEJCTBOM paclIelieHus Heifpomeauaropa aneTuiaxonuHa. Vurubupopanue
(epMeHTa IPOBOJMTCS JUIS TIPOJUICHHS] HEPBHOTO MMITYJIbCa HPH PA3IMUYHBIX 3a00/IEBaHMAX, B TOM YHCIE
HeiposiereHepaTHBHBIX, TaKHX Kak Oonesnb AnbureiiMepa. B mannoi paboTe ObLI NpoBeNeH CKPHHUHT
AlETUIIXOJMHICTEPA3 Pa3IMYHBIMU JIMTaHIaMd. B KauecTBe JIMTaHIOB HCIONBb30BANH CHHTE3MPOBAHHBIE
[POM3BOAHBIC NMUPHAOKCHHA [1], NPOM3BOAHBIC MUPHAOKCHHA M3 0asbl maHHbIXx PubChem wu, B kadectse
KOHTPOJISI, N3BECTHBIC HHTHOUTOPEl AXD U pas3nuuHble HU3KOMOJIEKY/IAPHBIC COeIUHEHHs. [ CKpHHUHTA
ObTH B3ATHI 23 cTpyKTypbl AXD Mblmeld u 44 cTpykTypsl jurani. CKpUHUHT TPOBOJIHICS B MPOTrpamMMe
AutoDock, B ero npuiioxeHun Vina.exe.

AHaNIM3MPOBATN DHEPIUIO CPOJACTBA JIMTAHIOB K (epMeHTy. PesynbTaThl aHanam3a IIOKa3ajiH, dYTO
CHHTE3MPOBAHHBIC IIPOM3BOIHEIC IIMPUIOKCHHA OOBEINHSIOTCS B OJIHY TPYIITY, 3HAUCHHUS SHEPTUU CPOJICTBA
or -7 no -9 kkan/monb. B 9TOM jke Auanma3oHe 3HAYCHHH SHEPrHl PacronaraioTcs 6 MPOM3BOAHBIX
rpugokcuHa 13 PubChem u usBectrble nHrHOUTOpSI AXD: oHEne3m, GuocTHrMuH, Takpud 1 MKC-231
(e sBistercst uHruOutopoM AXD, OH HMHrHOUpyeT OOpaTHbIH 3axBaT XoiuHA). KOHTpOIbHBIE
HH3KOMOJIEKYJIIPHBIE  COEIMHEHHS TOKa3alM HM3KOE CPOJCTBO K aKTHBHOMY meHTpy AXD, urto
CBHUIETEIILCTBYET O HOTCHHHaJTBHOﬁ Bq)q)eKT]/lBHOCTH CHUHTE3UPOBAHHBIX IIPOM3BOJHBIX NHUPHUIAOKCHHA B
kauyecTBe HHrH6UTOpOB AXD. XonecTepuH, B3AThI B KaUeCTBE OJHOIO M3 KOHTPOJIBHBIX JIUTAHI0B, MOKA3all
caMblil IIMPOKHMI IWANa30H SHEPTHi CPOJCTBA K aKTMBHOMY LEHTPY pasnuuyHbix AXD, ot -4 mo -11,7
KKaJ1/MOllb. DTO MOXHO OOBSICHHTB TEeM, 4TO H3ydeHHble AXD HMEIOT pa3MYHBIC pa3Mepbl MOJOCTH
aKTHBHOTO IEHTpPA, IJIe XOJECTEPUH MOI MAKCHMajbHO (MM HA00OPOT, MHHMMAJLHO) JHEPreTHYECKH
3G PEKTHBHO PACIOIOXUTHCS.

JlaHHOe WCCleOBaHHE MMOKa3ano S(PQPEKTHBHOCTH KOMIMBIOTEPHOrO CKPMHUHIA JUIS  aHAIM3a
B3auMojeiicTBUs AXD Cpa3IMYHBIMH JIUTAHAAMH, KOTOPBIH MOXKET OBITh HEOOXOAMMBIM OTArioM IIPH
M3y4eHHH THIIOB B3aUMOJCHCTBUS (DYHKIHMOHAIBHBIX IPYII JIMTAHI0B B aKTUBHBIX [IEHTPaX (hepPMEHTOB.

Jlureparypa

1. Arwomnos, P.X., Ax6epoa H.U., Tapaco JI.C.. JlOKMHI TPOHM3BOJIHBIX THPUIOKCHHA B aKTHMBHOM LIEHTpE
xomuHCcTepas. // Yuen.3an.Kazan. yu-ta.Cep. Ecrects. Haykn — 2011.—T. 153, ku. 3. — C. 107-118.
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INHIBITION OF TELOMERASE IS THE BASIS FOR NOVEL ANTI-CANCER
THERAPY

Zvereva Marial, Azhibek Dulatz, Skvortsov Dmitrya, Rubtsova Marial, Maguga AIexandrB,
Zatsepin Timofey?, Dontsova Olga*

!pepartment of Chemistry and A.N. Belozersky Institute of Physico-Chemical Biology, Moscow
State University, Moscow, Russia;’Department of Chemistry and A.N. Belozersky Institute of
Physico-Chemical Biology, Moscow State University, Moscow, Russia; Skolkovo Institute of
Science and Technology, Skolkovo, Russia; >Department of Chemistry, Moscow State University,
Moscow, Russia

Telomerase is the key enzyme in the maintenance of telomere length connected to proliferative potential
of the cell. Inhibition of the telomerase could be basis of an anti-cancer therapy for the ~90% of human
tumors with activated telomerase whereas telomerase activity usually is undetectable in somatic cells. To
search for new inhibitors of telomerase we were used two approaches. One is well-known approach based on
the screening of small molecules and the other is a new approach for impairing telomerase function at the
stage of human telomerase assembly with the application of chimeric bifunctional oligonucleotides. We
tested a panel of new metalorganic compounds for telomerase inhibition and for cytotoxic effect. We have
found that telomerase-inhibiting compound did not intercalate DNA, inhibited number of other polymerases,
accumulated in the cell nucleus, and caused DNA degradation. Preliminary studies revealed that lead
compound inhibited human breast adenocarcinoma growth in mice model. Chimeric bifunctional
oligonucleotides for telomerase inhibition contain two oligonucleotide parts complementary to the functional
domains of telomerase RNA connected with non-nucleotide linkers in different orientations (5'-3', 5'-5' or 3'-
3'). Such chimeras inhibited telomerase in vivo in nM concentrations, predominantly due to their effect on
telomerase assembly and dimerization. Chimeric bifunctional oligonucleotides for blocking assembly can be
used to disrupt the function of any RNA-protein complexes.

Tenomepasa, PHK-6enKoBbIii KOMIIIEKC, SIBISETCS KIIOUEBBIM (PEPMEHTOM JUIs HOIJCPKAHHS JUTMHBI
TesoMep, KOTopast onpe/eNnseT mpoandepaTHBHbINH MOTeHIMAN KIeTKH. IHrHOMpoBaHHe TelnoMepasbl MOKET
OBITH OCHOBOI! IIPOTUBOPAKOBOIL Tepanuu 11t ~ 90% THIIOB OIyXoJieil 4eI0BeKa, TaK KakK B HUX IPOMCXOJUT
aKTHBAllUs TeJIOMEepasbl, TOTAa KaK aKTUBHOCTh TEJIOMEpa3bl B COMATHYECKMX KJIETKaX B OONBIIMHCTBE
ciyyaeB He OOHapy:kuBaercs. Jljisi moMcka HOBBIX HMHIMOMTOPOB TEJIOMEPa3bl MBI HCIIOJB30BANN J[BA
noaxoza. ITepBblii - 5TO U3BECTHBIH MOAX0/I, OCHOBAHHBIH HA CKPMHHHIE MAJIbIX MOJIEKYJI, HHTHOMPYIOIINX
TeJI0Mepasbl, a APYToi MOAXOJ IPE/CTaBIIseT CoO0H HOBBIH Crocod HapyuIeHHs (YHKIMH TEIOMEpa3bl HA
craquu  COOpPKM  TeloMepasbl 4ejIOBEKa 3a CYET TPHMEHEHHs OM(YHKIMOHAIBHBIX XMMEPHBIX
OJIMTOHYKJIEOTUIOB. MBI NPOTECTUPOBANM TPYINIy HOBBIX METANIOOPTAHMYECKUX COETHHEHHMH Ha
MHTHOMPOBAHUE TeJIOMEpa3bl M HUTOTOKCHYECKHH (dekT. Mbl 0OHAPYKMIIHM, YTO COEJMHEHHE XOPOLIO
MHTHOMpYIOIIHE TenoMepasy, He BeTpanBaetcs B JIHK, mHruOupyer psaa Apyrux noauMepas, HakarInBaeTCs
B KJIETOYHOM sJipe, U siBseTcs npudanHoit aerpananuu JIHK. TlpensapurensHsle Mccie10BaHus MOKa3au,
4TO BHIOPAHHOE COCIMHEHNE NHTMOUPYET POCT aJ€HOKAPLIMHOMBI MOJIOYHOIT JKe/e3bl Ha MBIIHMHOM MOzeIe.
XumepHble OM(YHKIMOHANBHBIC OJIMTOHYKJICOTHAB! [UIs HMHIHOMpOBAHHMS TeJIOMEpasbl COJEpKaT JIBE
OJIUTOHYKJICOTH/IHBIX YaCTH, KOMIUIEMEHTAPHbIC Pa3HbIM (yHKIMOHAIBHBIM oOIacTsaM TesomepasHoit PHK.
OTH YacTH COCAMHEHbI HE-HyKJICOTHHBIM JIMHKEPOM B Pa3iMyHbIX opueHTaumsix (5'-3 ', 5'-5' mim 3'-3 ).
Taxue XuMepbl HHTHOMPYIOT TeloMepasy B KIETKE B KOHIIGHTDPAIMAX HM, IPEUMYLIECTBEHHO 3a CUET MX
BIMAHHSA Ha cOOpy M JuMepH3anuioTenoMepassl. Takue XHMEpHBIE ONMTOHYKICOTHIBI, ONOKMpYIOIIUe
cOOpKY, MOT'YT ObITh CO3/IaHbI UIsl HapyLIeHUs! GpyHKIHOHHpoBaHHs 006X PHK-0€/IKOBBIX KOMILIEKCOB.
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SPIDER AND SCORPION VENOM ONLY KILLS OR CAN ALSO HEAL?
Alexander A. Vassilevski, Eugene V. Grishin

Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry of the Russian Academy of Sciences

Spiders and scorpions are commonly considered vicious, and people often experience fear and disgust
when confronted by these creatures. On the other hand, in some cultures spiders symbolize wit and wisdom,
and traditional Oriental medicine suggests multiple applications of arachnid venom to treat different
disorders.

Research into arachnid venom is directed in three major fields. Historically it was the characterization of
structure and mode of action of medically important toxins that first attracted interest. It was then discovered
that toxins may be used as precision research tools in neurochemistry and neurobiology, and some are
universally utilized as such. Finally, modern investigationsare much inclined towards toxin-based drug
discovery, and over a dozen natural toxins are currently introduced into the clinic.

In the talk, I will try to outline the major trends in arachnid toxin research and will focus on our recent
progress in the field of drug discovery. More specifically, | will address the potential of arachnid toxins as
(a) prospective analgesics and (b) tools to combat channelopathies, i.e. diseases caused by dysfunction of ion
channels.
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pH-3ABUCUMAA AKTUBALIUA PEHEHTOPHOﬁ TUPO3UHKHWHA3DbI UPP -
CTPYKTYPHO-d>YHI.lI/IOHAJIbeII71 AHAJIN3

WU.E.flees, A.B.MutpodaHoBa, H.A.HauuHa, E.C.}KeBneHes, [].M.LLlaaxmeToBa, O.B.CepoBa,
A.l.NeTpeHKo

UHcmumym 6uoopzaHuveckoli xumuu um. akademukos LLlemakuHa u Os4uHHUKosa PAH

B namreif sabopaTopun paHee ObUI HAWJCH KJICTOYHBIH PELENTOP, CHOCOOHBIH AKTUBUPOBATHCS IOJ
BO3JICHCTBHEM CIAa0OMIETOYHONH Cpelbl. DTOT «CHUPOTCKHil» pELenTop W3 CEeMEHCTBA PELenTOPHBIX
THPO3MHKHHA3 paHee TOJNYYWs Ha3BaHME MHCYJIHMH pelenTop-nofobHsii peuenrtop (insulin receptor-related
receptor, IRR wiu VPP) 1 npuHajIe)uT K MUHHCEMEHCTBY PELENTOpa UHCYINHA, B KOTOPOE TaKXKe BXOIAT
peuenrop mucyiaunHa (IR) u perenrtop uHCynmH-momoOHOro ¢akropa pocra (IGF-IR). PP, Ho He ero
romonord IR u IGF-IR, cmocoGeH akruBupoBaThCs mox jeiicTBueM mienousoro pH>7.9. Kpusas pH
3aBHCHMOCTH aKTHBALMU pelenTopa UMeeT S-00pasHblil BUI ¢ BelM4uHOIl nomysddexra okono pH 8.3 u
HaceimenneM 1pu pH>9.0, a Tawke ¢ koddpdunmentrom Xwmia okodo 2.4, YTO yKas3blBaeT Ha
MOJIOKHUTENBHYIO KOOIEpPaTHBHOCTh mporecca aktuBaumu WPP. Mcmoms3ys meron pasnenenus ¢as B
nereprente TritonX-114, mbl nokasamm, 4to npu oOpaGorke Gydepom ¢ pH 9.0 B peuentope NPP
HPOHMCXOMAT TaKUe XK€ W3MCHEHHS CTPYKTYPBI, KaK M Ipu aktuBamuu IR mHCynmHOM. AktuBanus PP
menoussiM pH npruBoauT K GOCHOPHITHPOBAHHIO CUTHATIBHBIX BHYTpHKICTOUHBIX 6ekoB (IRS-1, AKT-1) u
BBI3bIBACT CHJIbHBIC N3MEHEHHMS B IIUTOCKeneTe kietok. [Tockonbky aktuBanus PP cinabomenoynoit cpenoit
crienudyUYHa, J0303aBUCHMA, IIPUBOJMT K M3MCHCHHIO B KOH(popMmarmu Monekynsl UPP u mamynumpyer
BHYTPHKJICTOYHbIC CHIHAJbl, MOXKHO 3aKIIOYHTb, YTO OHA HMEET BCE THUIIMYHbIC INPU3HAKH JIUTaH[-
PEIENTOPHOTO B3aUMOIEHCTBHS, .

Jlnst onpeneneHust y4acTkoB B Mosekyiae PP, orBewarommx 3a pH-4yBCTBHTENBHOCTH 3TOTO
perieniTopa, HaMH OBUIM CO3aHBI XMUMEPHBIC OCIIKU, B KOTOPBIX OT/ENbHbIC JoMeHb! FIPP OblM 3aMeHeHBI Ha
cootBercTBytone JomeHYIR. AHnamu3 KOHCTpyKuuid, mokas3an, 4ro pH uyscrBurenmbHocTh HPP
ONpPEENSeTCS ero  BHEKJICTOYHOM 4wacTbio. Mcmoiwsyst Merox asrodocdopuianpoBanusinvitro Gbuia
oIIpeJieNicHa CTEIeHb BOBICUYCHHOCTU B pH dyBcTBUTENBHOCTH penentopa VPP ero pasimyHBIX JIOMEHOB
(L1, C u L2 u FNII gomensbI), KOTOpble HAXOIATCS BO BHEKJIETOYHOM 4YacTH peuentopa. Takxke Obud
0OHapyKEHbI MATh AMHHOKHCIOTHBIX OCTAaTKOB B MepBbIX ABYX nomenax (L1 u C), urparoiue KIoueByro
pomb B pH-akTuBammm perentopa. 3aMeHa STHX aMHHOKHCIOT M TPeTbero JoMeHa L2 mpuBommia k
ymenblieHnio aktuBHoct WPP mpumepro B 10 pas, mpudeM BKIAJ OTHACIBHBIX AMHHOKHCIOT OBLT
OTHOCHUTENIBHO HEBEINK, @ HMMEHHO B Cly4yae KaXJO0H OTAENbHOW TOYEHHOH MyTalMd aKTHBHOCTh
ymenbmaercss Ha 5-20 mpouenTtos. Xapaktep pH-3aBHCMMOCTH MyTaHTHBIX KOHCTPYKLMH CyIIECTBEHHO
OTJIMYAeTCss OT HATHBHOIO pEHenTopa TEM, 4YTO YMEHBINACTCS WM MPONAJaeT MHOJIOKHTEIbHAs
KOOIEPaTUBHOCTh akTHBanuu, a pH, mpu kotopoM HabmomaeTcss momy>D(EKT CHIPHO CABHIacTcs B
[IeN0YHy0 CTOpoHy, ¢ 8.5 mo 9.1. Takum ob6pasom, pH-3aBucumas aktuaums WPP onpenesnsercs
MyJIbTHTOYEYHBIMH B3aHMOJCHCTBUSIMH HECKOIBKUX CTPYKTYPHBIX JOMEHOB €r0 BHEKIICTOYHOM YacTH.
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HAIIPABJIEHHBIM CUHTE3 HOBbIX BUOJIOTUYECKH AKTUBHBIX
COE,Z[PIHEHPII?'I KJIACCA ITIPOCTPAHCTBEHHO-3ATPYAHEHHbIX
®EHO0JIOB, MOAUPULIMPOBAHHBIX CEPA-, A30T-,
$OCHPOPCOAEPKAILIMMHU ®YHKIIUOHA/IbBHBIMU I'PYIIIIAMHU

A.N. TapaKaHosal, N.N. WamcytamuHosa, pK. Mcmarunosl, M.B. ra3u3031, u.n. CEMMHaz,
Mm.n. IJJynaelsa3

1dre0y BIO «Kasauckuii HayuoHanbHoiii uccnedosamensekuii mexHon02uYecKuil
yHusepcumem»; >*®r0Y BI10 «KazaHcKuii 20cydapcmeeHHbIii MeduYuHCKuUl yHUsepcumemy;
’reoy ANO «Kazanckas 2ocydap. 0 as aKao »

Ha cragnn nmarmpoBaHus 1aGOpPAaTOPHBIX HCCIENOBAHMI OHOTOIMYECKOH AKTUBHOCTH COEIMHEHHH
HEOOXOQMMO  IIPOBEJCHHME  IIPEIBAPUTEILHOIO  IPOTHOZMPOBAHUS M BBISBICHHEC  BO3MOXKHBIX
(dapmakonormueckux 3¢dexros. K umuciay nporpamMm, ¢ HOMOIIBIO KOTOPBIX MOXKHO OCYIICCTBIISITh AaHHBIH
MPOTHO3, oTHOCHTCs nporpamma PASS [1].

HccnenoBanusi, NpoBeieHHbIe Ha kKadenpe opranudeckoit xumur KHUTY, mo3Bonuiy oOHapyKUTh Psij
peakiuii MOHO- U MOJIMOPTaHOTAIOT€HHIOB ¢ HEKOTOPBIMH aIllPOTOHHBIMU HEHOHOTCHHBIMH HYKJICO(IIaMH,
MPUBOMSIIMX K MPOAYKTaM OOMEHa WM AETHAPOraloreHHpOBaHMs. [IpakTHdeckas 3HAYMMOCTh HAyYHBIX
paboT coCTOHT B pa3paboOTKe HOBBIX JOCTYIHBIX MeToJoB cuuresa P-, 2P-, N-, 2N-, P,N-, 2P, 2N, S-
COJIEPIKAILUX IIPOCTPAHCTBEHHO-3aTPY/IHEHHbIX (DEHOJIOB.

Hamu Gbu1 mpomsBeneH pacderT mo mporpamMme PASS HEKOTOPBIX CHHTE3HPOBAHHBIX COCIHHEHHIL.
CoryacHO pe3yabTaTaM IPOTHO3a OHOJOrMYECKOH aKTHBHOCTH JUIS MCCIIEAYEMbIX MONH(YHKIHOHAIBHBIX
coelMHeHHil Hanbolee BEPOATHO TPOSIBICHHE MMMYHOJCIPECCUBHOM, MHCEKTHIMIHOM, aHECTe3NPYIOIIeH,
00e3001MBaroIeH, HOOTPOITHOM, aKAPULUAHOH, GAKTEPUIIMIHON U IPYTUX BUAOB aKTUBHOCTH.

OKCIEePUMEHTAIBHOE H3YYCHHE OHOTOrHYECKOW AKTHBHOCTH IIOJNYYCHHBIX COCIMHEHHIl MO3BOIIMIO
BBISIBUTH BEIIECTBA, OOJaJalomUe ICHXOTPONMHON, OaKTepPULUIHON, aHTHMUKOTHYECKOH aKTHBHOCTBIO.
BopopacTBopuMble MOHO- U IHUTHIPA3HHEEBBIC COJIH MPOSIBIIIE HEHPOTPOIIHOE JEHCTBUE [IPH UCIIBITAHHH HA
YrHETEHHE JBUTaTeIbHOM aKTUBHOCTH M OPHEHTHPOBAHHOW PEAaKLMH MbIeH. BBIBICH psif COeUHEHMIT,
HPOSIBUBIIKX BBICOKYIO aKTHBHOCTB 10 OTHOIIEHHIO K cTaduiokokkam (Staphylococcus aureus), kuueunoit
nanouke (Escherichia coli), cunernoiinoii namouku (Pseudomonas aeruginosa), aHTHMHKOTHYECKYIO
aKTUBHOCTP B OTHOIIeHNH rprOoB poaa Candida albicans u B otHomrennn Garmm (B.cereus).

TTockoJbKy pe3y/nbTaThl MPOTHO3a OHOJIOTHMYECKOH AKTHBHOCTH, MOJIYYCHHBIE C ITOMOIIBIO CHCTEMBI
PASS, nonrsepxkaaroTcss SKCIEPHUMEHTAIBHBIM JaHHBIMU, HaMH OBUI CIENAH BBIBOJ O BO3MOXXHOCTH
HCIIONB30BAHUS PACYCTOB IS JAIbHEHIINX MOMCKOB IMOJE3HBIX NPHKIANHBIX CBOMCTB CHHTE3HPOBAHHBIX
COEZIMHEHHUH.

Paboma evinoanena npu gunancosoi noodepocke PODHU, epanm Nel3-03-97098_pIlosonncve_a/2013
u Munobpnayxu P® (3adanue Ne2014/56 6 pamxax 6a30601i uacmu 20¢3a0anus).

Jlurepatypa

Odunumono [I.A., IopoiikoB B.B. IIporao3 6uonornueckoil akTHBHOCTH OpPraHMYECKUX CoeauMHeHuit // Poccuiickmii
xumuueckuit xypHan. 2006. Ne2(L).C. 66-75.
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TPAHCKPUIITOMHUKA ME,Z[PI].[PIHCKOFI MMUABKHA

B.H. lasapes

@rbYH HUU ¢pusuko-xumuveckoii meduyuHol PMBA Poccuu, Mockea, Poccus

HHTeHcHBHOE U, 3a49acTy0, OECKOHTPOIBLHOE HCTOIb30BaHNE aHTHOMOTHKOB B MEUIIMHCKON MPaKTUKe
BEJET K IOSBICHUIO PE3UCTCHTHBIX K THM IpenaparaM OaKTepHAIbHBIX IITaMMOB. J{Jisi peleHus JaHHOH
poOIeMbl  HEOOXOAMMO CO3JaHHE HOBBIX AHTHOAKTCPUAIBHBIX CPEACTB. B KadecTBe NEPCICKTHBHBIX
KaHIUJIATOB PAacCMaTPHBAIOTCS AaHTUMUKpOOHbIe mentuiasl (AMII), oOHapyKeHHbIEe y BCEX IKHUBBIX
OPraHu3MOB U ABJIAIOLINECS YaCThIO CUCTEMBI BPOXKICHHOIO MMMYHUTETA.

Cpenu 0ecO3BOHOYHBIX HaHOOJIEe M3y4CHHBIMH SBIAIOTCS AMII WICHHCTOHOTHX, B TO BpeMsl Kak
AMII anHenua (KOMpyUaTBIX 4YepBEi) NPAKTHYECKM HEU3BECTHBI. TeM HE MEHee, CpPeAM AaHHEIHs,
MmeanuuHcKas musieka (MIT) siBasieTcst HacTosimiei «mpupoaHoit hapmakomneei». ['mpynorepanus (JiedeHne
HHUSABKAMH) - OJHA U3 APEBHEHIINX 00JacTell MEAULUHEI, H300paXKeHUsI CLICH HPUMCHCHUS MTHABOK MOXHO
0o0OHapyXuTh cpexu (pecok TIpoOHUL erumerckux QapaoHos. HesacimyxeHHO 3a0biTas —mocie
CTPEMHUTEIBHOTO Pa3BUTHS (HApPMAKOIOrUH, CEroAHS THPYAOTEPANHs MEPEeKHBACT BTOPOE POIKACHHE.
KOMIIOHeHTBI ceKpeTa CIIOHHBIX jkene3 MII 001ajaloT npoTUBOBOCIAIUTENIBHBIMY, AHAIBI€3HPYIOMINMH,
HPOTUBOCBEPTHIBAIOIIHMHU, TPOMOOIUTHICCKIMH M aHTUMUKPOOHBIMU CBOHCTBAMHU.

HecmoTps Ha pacTymuit HHTEpec K CEKpeTy CIIOHHBIX xkene3 MII, HuuToxkHO Majo cienaHo B 00nacTu
IeHOMHKH, TPAHCKPUNITOMHKH 1 poTteomuky MII. Hamteil 1ienbio sBisieTcst cuCTeMHBIH aHanu3 cekpera MIT
U NEpBBIM IIaroM CTall TPAHCKPUNTOMHBIH aHaIN3 KIETOK CIIOHHBIX jkele3. M3BecTHO, 4TO pa3iHyHbIC
Byl MII mpoxynupyroT pasiMdHBIl II0 COCTaBy CEKPET, HOITOMY IS TPAHCKPHITOMHOIO aHAIM3a MbI
HCIOJB30BaAIIA Tpu BHUA MCIHUIIUHCKHX TIAABOK, HUCIIOJIB3YOIIUXCST B
rupynorepanuu: Hirudo medicinalis, H. verbana u H. orientalis.

JInst TIpenU3HOHHONM M30JISIMU KJICTOK CIIIOHHBIX JKENe3 Mbl pa3paboTald OpPHIMHAIBHBIA METO.
JIa3epHON MHKPOJIMCCEKIMN KIETOK CIIOHHBIX jkene3 MIT m KieTok MbllieyHOW TKaHu Tpex BuaoB MIL
Tlocne Bwigenenns toramsHoit PHK  Obuim  mpurortoBieHs! HopMmanmsoBaHubie OuOnuorexn KkIHK,
CEeKBEHHPOBaHHE KOTOPBIX ObUIO BhIMoNHeHO Ha miatdopme lonTorrentPGM. [lns kaxmoro obpasua
nonydeHo 6oiee 1,000,000 mpouTeHnit ¥ MPOBEACH MEPBUUYHBIH OHONH(POPMATHICCKUI aHAITH3.

Taxum 006pa3oM, BrepBble ObUI NMpoaHaIn3upoBaH TpaHckpunToM MIT Tpex BHIOB, YTO MO3BOIMIO
clelaTh HaM MEpBBIH INar K CHCTEMHOMY aHalIn3y Oorareifliero MCTOYHHKA OMOJIOTMYECKH aKTHBHBIX
0EJIKOB U IENTHIOB — CEKPETY CIFOHHBIX XKeJIe3 METHIINHCKON MHSBKH.
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B/IMAHUE ATOHUCTOB HM/JIA PELHEIITOPOB HA AMIUVIUTY Y
MHUHHUATIOPHBIX IOTEHI[UA/IOB KOHIIEBOM IIVIACTUHKHU Y MBIIIEA
HOKAYTHBIX 110 OTAE/JIbHBIM MOJIEKYJIAPHBIM ®OPMAM

ALHETUJIXOJIMHICTEPA3bI

C.E. I'Igocxyguual, K.A.I'Ie'rpoaz, 3.erum3, A.,D,.HMKMTau.MHa", E.E.HuKonbcKmin®

Kazanckuii (Mpusomicckuii) hedepansHoiii ynusepcumem, Kasawe, Poccus, “MHcmumym
opaaHu4eckoli u puzuyeckoli xumuu um. A.E. Apbysosa KasHL| PAH, KasaHckuli uHcmumym
6uoxumuu u 6uogpusuku KasHL| PAH, K(M)®Y Kazane, Poccus, >Laboratoire de Neurobiologie,
Centre Nationaldela Recherche Scientifique Unite Associde 295, Paris, France,‘MHcmumym
opaaHu4veckolii u gpusuyeckoii xumuu um. A.E. Apby3oea KasHL| PAH, KazaHckuii uHcmumym
6uoxumuu u 6uogusuku KasHL| PAH, KaszaHb, Poccus, *KIMY, MHcmumym opzaHuveckoii u
¢usuveckoii xumuu um. A.E. Apby3oea KasHL| PAH, KazaHckKuili uHcmumym 6uoxumuu u
6uogusuku KasHL, PAH, K(M)®Y KazaHb, Poccus

OJIHMM U3 KIIIOYEeBBIX ()EPMEHTOB CHHANTHYECKOH Iepejauu sBJISeTCs aleTHIXxonuHacTepasa (AXD),
OHa OrpaHMYMBAET BpeMs JAelcTBHA ameTwnxonuHa (AX), TMAPONH3ys €ro 10 XONWHA M amerara. T.k.
aKTHBHOCTh cuHanTuueckoil AXD ompenenser Bpems aeiictBust AX, M, TaKUM 00pa3oM, aMIUIUTYQy U
JUIUTEIBHOCTh MOCTCHHANTHYECKUX OTBETOB, TO CIIOCOOBI BIHMSHMS Ha paboTy 3TOro (epMeHTa cranu
IpeIMEeTOM MHOTHX uccienoBanuil. Tak, nHruOupoBanne AXD pa3IUYHBIMY IpeapaTaMH UCHOIb3yeTCs B
MEIUIUHCKON TIPaKTHKE JUII BOCCTAHOBJICHHS CHHANTHYECKOH mepeiayn (IpH MHACTEHHH, OOIE3HM
Aubireiivepa). Ho Huuero He ObUIO M3BECTHO O MEXaHM3MaX SHIOTCHHOH MOIYJIALMH akTUBHOCTH AXD.
HenaBuo Hamm ObUIO II0KA3aHO, YTO B OOJNACTH HEPBHO-MBIIIEYHOrO KOHTAKTa ecTh momyisius HMIA
PELENTOPOB, aKTUBALMSA KOTOPHIX crmocoOHa ycuiuBath cuHte3 NO, a TOT crmocoGeH HHrHGHPOBaTh
akTuBHOCTh AXD, yBennMuuBas, TEM CaMbIM, aMIUIMTYyQy HOCTCHHANTHYECKMX TOTEHIManoB. B
cuHanTHyeckoi obnactm AXD mpeacTaBiieHa JBYMsl MOJEKYJIAPHBIMM (OpMaMM, OTIMYAIOLIMMUCS
sikopHbiME cyObenunnnamu — ColQ wm PRIMA. Kommiekcst AXD, conepxamue ColQ 3asikopensr Ha
6a3aapHONl MeMOpaHe HepBHO-MBIIICYHOTO COCAWHEHHs, a Komruiekcbl AXD, comepxanme PRIMA — Ha
IIa3MaTHyeckoii MeMbpane. Pa3nnuns B pacrooxeHHH MOTyT ObITh BaxKHbI, T.K. AXD Ha I1a3MaTHYECKOH
MeMOpaHe MoKeT ObITh Ko-lmokanu3oBaHa ¢ kommiekcom HMJIA penentopsl/NO-cuHTa3a H, m03TOMY,
Gonee s dexrnBHO nHrnGupoBarscst NO. B 1aHHOM HCCICAOBAaHUN MBI HOMBITAINCH OTBETUTH HA BOIPOC,
crietudUYHO JIH ASHCTBYET OKCHJ| a30Ta HA KOHKPETHYIO MOJIEKyIsipHyI0 Gpopmy AXD? s 9TOro nposenn
PErucTpalLMio MHHHATIOPHBIX MOTEHIMANOB KoHLEBoH miactuuki (MIIKIIT) B cuHancax MBbILII Mbleii
JIMKOTO THITA W MBIIIEH MyTaHTHBIX JIMHKH, Y KOTOPBIX 0TCyTCTBYeT AXD, 3askopeHnas 1160 PRIMA, mi6o
ColQ. Pe3ymbraThl MOKa3alM, 4TO IOCIE «yDAICHHS» H3 CHHANTHYECKOH Iieanm mro0oi M3 ABYX
MoJleKy IsIpHBIX (opM AXD, ammimkanus IiTyTamata He okasbiBaeT d(ddexra Ha ammiutyay MITKIL
Tlomydennsie pe3ynpTaThl MOKa3biBaioT, uTo jedictBue NO, mpomymupyeMoro B pesyibTaTe aKTHBAILIUH
¢depmenta NO-cHHTa3bI, KOTOpask 3aIyCKAeTCs TIIyTaMaT-0IOCPEI0BAHHBIM BO30YKACHHEM CHHAITHYCCKHUX
HMJIA-perienTopoB, HecriendHIHO JUIs pa3IMUHBIX MOJIEKYJISPHBIX hopm AXD.
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HAPMAKO®OPHBIE MOJEJ/IU NENNTUAHBIX BJIOKATOPOB KAJIMEBBIX
KAHAJIOB

@. B. Linpwukos, A. U. KyabmeHKoB, A. A. Bacunesckuii, A. O. YyryHos, P. I'. Ebpemos
®rbYH MHcmumym 6uoopaaHuyeckoli xumuu um. akademukos M. M. LLiemaAkuHa u 0. A.
Oe4uHHUKoea Pocculickoli akademuu HayK, Mockea, Pocculickas dedepayus

TlenTuHble TOKCHHBI U3 SII0B JKHBOTHBIX — OCHOBA psifia (papMaKoIOrHYECKHX METOIOB H3y4CHHS
HPUHIHUIOB (YHKIMOHUPOBAHUS HOHHBIX KaHanoB. OOBEKTOM JaHHOW pabOTHI CTAalmH TOKCHHBI M3 Sa
CKOPIMOHOB, OJIOKMpYIOIIHe paboTy MOTEHIHAI-YIPABISEMbIX KaJlHEBBIX KaHAIOB TPEX THIIOB,
obosnavaembix K,1.1, K,1.2 u K,1.3. Cpean 3TUX TOKCHHOB OOHApYyXKHBAIOTCS KAaK MOJICKYJbI, CTPOTO
CENeKTUBHBIC HA KaHAIbl OAHOTO THIA, TaK M MENTHABI C MHOXECTBEHHOWH aKTHBHOCTHIO. Llemsb
HCCIIe/IOBaHMs 3aKII0YaIach B TOM, YTOOBI HANTH TPYIIBI aMHHOKHCIOTHBIX OCTaTKOB, OOpasylolie B
[POCTPAHCTBEHHON CTPYKType TOKCHHA (papMakodop, KOTOPBIA II03BOJISET CENEKTHBHO CBS3BIBATHCS C
KaHAJIOM-MULICHBIO. JUIsl pEeLIeH s TIOCTABICHHOM 3a/[a4i IPUMEHSIIH METOBI MOJICIUPOBAHHUS CTPYKTYpPBI
TOKCHHOB [0 TOMOJOIUH, PacuyéThl MOJEKYIIPHOH AMHAMHUKHA TOKCHHOB B BOJHOM DAacTBOpE, a TaKkKe
MOCTPOCHHE KapT PACIpPEICICHUS MOJCKYISPHOTrO THAPO()OOHOro MOTEHIMA A Ha MOBEPXHOCTH TOKCHHOB
[1].

CpaBHeHHE KapT pactpe/eneHnst rTuaApoGoOHbIX U THAPOPUIBHBIX CBOICTB HA OBEPXHOCTH TOKCHHOB C
OllPlHaKOBOi;I AKTUBHOCTBIO I103BOJIMJIO M}IeHTHq)HLIHpOBaTB B HHUX IIOTCHIIMAJIBHBIC KaHaH'CHCHHq)H‘IHl:Ie
TpéxmepHbie apmakopopsl. OOHapyseHHbIC (apMako(Opbl JIOKAITH30BAHBI BOIM3HM IIOCTYIMPOBAHHOM
panee (yHKIMOHAJIBbHON nuaxbl [2], 0Opa30BaHHON ITOJNOXHUTENIBHO 3apsHKEHHBIM M THAPOPOOHBIM
aMHHOKHCIOTHBIMH OCTaTKaMH, a y HEKOTOPBIX TOKCHHOB BKIIOYAalOT e€ B cBOW cocraB. IlomyueHHbie
MojenH (papMakodopoB 001aJAI0T reOMETPUYECKIMHU TTapAMETPAMH, CXOHBIMH Y TOKCHHOB C OJJHHAKOBOM
GUOJIOrNYECKOH aKTHBHOCTBIO M PA3IMYHBIMH y OJOKAaTOpOB, CICHU(PUUYHBIX K PA3HBIM THIIAM KaJIHEBBIX
kaHanoB. IlodydeHHbIE pe3ysbTaThl CBHACTENBCTBYIOT O CYIIECTBOBAaHHMH 0o0Jee TOHKOTO MeXaHH3Ma
B3aHMOﬂeﬁCTBHﬂ TOKCHHOB C KaJIMCBBIMHU KaHaJlaMH, HECXKCIH CJ'IC}IyeT U3 KOHIECNLHH q)yHKLIPIOHaJ'Il:HOi;I
IMansl, ¥ B OyIyleM IIOCTy)aT OCHOBAaHHEM JUIsi PAlMOHAIBHOW MOJM(HKALIMH TOKCHHOB C LEIBI0
MOLYJISIMY UX OMOOTHYECKOH aKTHBHOCTH.

Jlutepatypa
[1] Koromyslova A. D., Chugunov A. O., Efremov R. G. Deciphering fine molecular details of proteins' structure and
function with a Protein Surface Topography (PST) method. J ChemInf Model (2014), 54 (4): 1189-99.

[2] Mouhat S., De Waard M., Sabatier J.-M. Contribution of the functional dyad of animal toxins acting on voltage-
gated Kv1-type channels. JPeptSci (2005), 11 (2): 65-8.
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CO3JAHME CYNNEPIIPOAYUEHTA BAOWIJIAPHBIX IPOTEMHA3 HA
OCHOBE LIKE-CUCTEMbI 3KCITPECCUH

A.O.TuxoHoBa, A.A.TolimeHueBa, M.P.lapunosa
Ka3zanckuii (Mpusomicckuii) pedepanbHbiii ynusepcumem, Poccus, KazaHe

WHTepec K mpoTeMHa3aM Oamumn  OOBACHAETCS HEJOCTATOYHOW  CIIOCOOHOCTBIO  M3BECTHBIX
HPOTEOIUTHYCCKUX (DEPMEHTOB JKMBOTHBIX M PACTCHHIl YNOBIETBOPATH JKH3HEHHBIE HOTPEOHOCTH
HACEJICHUS IUIAHETBI, II09TOMY HOMCK UM ONTHMH3ALUs INTAMMOB-NIPOAYIEHTOB SIBISICTCS BaXKHOMH
OHOTEeXHONIOrNYEeCKOH 3amadyeil. B HacTosmedl paboTe B KayecTBE MOAEIBHBIX OCIKOB HCIOIB30BAIN
cyoTrnu3nHoNno 001y nportenHasy (AprBp) u rmyrammmnponentuaasy (GseBp) Bacillus pumilus3-19.
Tensl MozmenbHbIX OenkoB (aprBp u gseBp) kionupoBamum B LIKE-cuctemy skcmpeccuu 1o KOHTPOIb
CHJIBHOTO HMHJYLUPYEMOro mpomoTtopa Pii,. PaHee mnpomortop Pyigmokaszan cBoro 3(QekTHBHOCTH B
OTHOIICHHH YBEIMYCHHUsI YKCIIPECCHU MOJICIBHBIX BHYTPUKICTOUHBIX OenkoB - gfp mo 1000 pas, lacZ - mo
400 pas.

Jlnst yBenmudeHus: Bbixozia IeneBbix OenkoB (AprBp, GseBp) mpuMeHHIH CTparerdio ONTHMU3ALMH
LIKE-cucTeMBl 9KCIPECCHH C  HCIONB30BAHUEM CHIHANBHBIX IENTHAOB. IIpoaHann3upoBaB AaHHBIC
JINTEPATyphl, BBIOpANM TPH CHTHAIBHBIC MOCIenoBatensHocTH B. megaterium (SPpa, SPyngc B SPagp).
BbIOpanHble CHIHABHBIC [10CIICJOBATEIBHOCTH II0KA3ali BBICOKUH ypOBEHb CEKPELMH PEKOMOMHAHTHOM
BHEKJICTOUHOH ruapoassl Thermobifida fusca — B 6 pa3 Bbimre mo cpaBHEHHIO ¢ COOCTBEHHBIM CHTHAIIBHBIM
nentuioM depmenra. In silico oneHnBamm MOTEHUNAIBHBIN yPOBEHb CEKPELHH COOCTBEHHBIX CHIHAIBHBIX
HENTUI0B CepuHOBBIX mpotennas B. pumilus3-19 (SPAprBp u SPGseBp) 1 BbIOpaHHBIX PEKOMOMHAHTHBIX
CHTHAJIBHBIX MENTHIOB C UCHONb30BaHueM mporpammsl PrediSi (www.predisi.de). 3nadenne, BbIYHCICHHOE
Ha cepBepe PrediSi, cBuaeTenbcTByeT O TOM, MOXET JIM AMHHOKHCIIOTHAs —IOCIEAOBATEIbHOCTH
(YHKIMOHMPOBATH B KayecTBE CHUIHAIBHOrO IenTuaa: ecin 3Hadenne (D-score/mmpexc s¢dexTuBHOCTH)
cocrapisier 0.8-1.0 — cuMTAOT, YTO AMHHOKHCIOTHAsl I10CJIEJOBATEIBHOCTh IIPEICTABISIET COOOi
CHUTHAIBHBIN TenTua, 3Hadenune 0.5-0.7 — roBOPHUT 0 BepOATHOI QYHKIHH CHTHAIBHOTO MENTH/A, 3HAUCHHE
< 0.5 — aMHMHOKHCIOTHas IIOCICHOBAaTEIbHOCT HE SIBIICTCS CHIHAIBHBIM IeNTHAOM. HMHaekc
3¢ HEKTHBHOCTU CEKpeLHy COOCTBCHHBIX CHIHAJBHBIX MEHNTUIOB CEPHHOBBIX mpoTenHas AprBp u GseBp
B. pumilus cocraBun — 0.6 u 0.67, cootBeTcTBeHHO. MHAEKC 3 ()EKTHBHOCTH PeKOMONHAHTHBIX CHTHAIBHBIX
nentHaoB cocTaBui — 0.7 1t SPpac, 0.99 s SPyng 1 0.81 1t SPagp.

JUis TOBBIIEHMs CEKpeLyH IIpoTerHa3 reHbl aprBp u gseBp mox kontposiem npomoropa Piig 1
PEKOMOMHAHTHBIX ~ CHTHAIBHBIX ~ MENTHAOB  TpaHchopmMupoBaqn B OecrpoTeasHblii  IITaMM
B. subtilis BG2036. ITpoTeoMnTHYECKY0 aKTHBHOCTD IIITAMMOB OLICHMBAJIM HA YaIllKax ¢ MOJIOYHBIM arapom,
B KauectBe muaykropa LIKE-cucteMbl KCIpeccHy MCNONb30BaM aHTHOMOTUK GanuTpanus. CpaBHUBAIH
30HBI MHPOIN3a KOHCTPYKLHT ¢ PeKOMOMHAHTHBIMU CUTHAJIBHBIMH NEHNTHAAMH U KOHCTPYKLMH C reHaMH
NOpPOTEHHA3 MO  COOCTBEHHBIMM  CHUTHAIBHBIMH  NENTHAAMH.  I[IPOTEOIMTHYECKAs  aKTHBHOCTB
Cy6Tl/lﬂl/l3I/IHOHOﬂ06H0ﬁ HpOTel/IHaSbI HC MOBbINIAJIACh B KOHCprKLU/lﬂX C peKOM6l/[HaHTHbIMl/l CHUTIHAJIbHBIMH
nentugamu. [IpoTeouTHYecKast akTHBHOCTD TIIyTAMUJIDHAOIENITH/A3b! Obliia BbILIE B 2 pa3a 110 KOHTPOJIeM
PEKOMOMHAHTHOTO CHTHANBHOTO Tentuiaa SPyng, M KOHLEHTparmu OamuTpanmHa - 50 Mkr/mi. B
nanpHeifmem  OymeT ucciaemoBaHa  criendudeckas POTEONHTHYECKAas AKTHBHOCTh  MOJTYYCHHBIX
PEKOMOMHAHTHBIX KOHCTPYKUMI. IIpeaBapuTesnbHble pe3yNbTaThl I10KA3ajd, YTO CTPATErHsi MOHCKA
PEKOMOMHAHTHOrO CHTHAIBHOTO IIENTHIAAa B COYCTAHHH C OECNPOTCa3HBIMM INTAMMAMH  SIBIISETCS
9 GeKTUBHOI AIs MOBBIIICHUS CCKPELIMH [Ty TAMHJIIH/IOMCITHAA3BL.
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3MUTEHETUYECKHUI NoAX0A JIEYEHUA BOJIE3HU TIAPKUHCOHA
B.B.UBaHoBa, W.l.CrapoctuHa, A.A.PussaHos

Ka3zanckuii (Mpueomicckuii) pedepanbHbiii ynusepcumem, Kazaxe, Poccus

bonesns ITapkuncona — HelfponerenepaTHBHOE 3a00/1€BaHNE, XapaKTEPU3YIOMIEECs IByMsI OCHOBHBIMU
(opMamMu BO3HMKHOBEHMs: HACJIEJCTBEHHONW M cropaandeckoil. Kak m3BecTHO, cropaamueckas (opma
Gonesnn ITapkmHcOHa He mepenaercss no HaciaeacTBy. OJHAKO —SHHMIEHETHYECKas MHporpaMma
BOCCTaHOBJICHUS U pabOThl HEHPOHOB PKCTPANMPAMHIHON MOTOPHOH cucTeMbl Hapymatorcs. CoBpeMeHHast
MEJIMIMHA TI0Ka HE MOXKET M31IeuMTh 3a00eBaHHE WM 3aMEUIUTh €ro IPOrpecCHPOBAaHHE C MOMOMIBIO
JTHOJIOTHYECKON WM MaTOreHeTHYEeCKOH TE€panuy, CYLMECTBYIOIIME METOAbl KOHCEPBAaTHUBHOIO U
OIEPAaTUBHOTO JICUECHHUs MO3BOJAIOT TOJBKO YJIYYIINTh KAauecTBO XM3HM OombHBIX. Ho, mockonbky 570
3a00NeBaHNe SMUTEHETHIECKON TIPHPOJIBI, TaHHOE COCTOSHHE BO3MOXKHO PEBEPCHPOBATh METOJAMH I'€HHOM
Teparnyy, a MMEHHO KOPPEKTUPOBKON TPAHCKPHILMH U SKCIPECCHH '€HOB KaHINJIATOB, C OTKIOHEHHEM OT
HOPMaJIbHOH IPOrpaMMbl peajIn3alii AKCIPECCHH Ha KIETOYHOM yPOBHE.

Ha ocHoBe 3Toif rumotess 06 3tHonoruu Oosne3Hn IlapkHHCOHA, @ UMEHHO CIIOpaAMYecKoil HopMBbI,
HaMHu pa3pa60TaHb1 METO/bl TECTUPOBAHUA IMOTECHUHAIBHBIX JIECKapCTBEHHBIX IIpEapaToB Ha OCHOBE
U3yuyeHHsl MeTabOJIMTHYECKOro CTpecca  KJIeTOK. bBbumm  BbIsABIeHb  KoMOMHaumnm — Mmukpo-PHK,
TEHOMPENapaToB ¥ XMMHUYECKHX BENIECTB C MOTCHIMAJIbHBIM TEPaNeBTHUECKUM d(hexToM s IedeHus
JIaHHOTO 3a00/IeBaHuS.

3ajayelt uccnenoBaHus ABIAETCA Pa3paboTKa TECT-CHCTEMbl HAa OCHOBE MeTabOJMYECKOro cTpecca
KJIETOK, MOJYYEHHBIX OT NALMEHTOB CO Cropaauyeckoil dopmoii Gonesnu ITapkuHCOHA, M CKPUHUHIA
TOTEHIMAIBHBIX JIEKApCTBEHHBIX TIPENapaToB; HAeHTHGUKAHN KomOuHatmii Mukpo-PHK, renonpenaparos
U XUMHYECKUX BEIIECTB, MOIYJIMPYIOIIUX CTPYKTypy XpOMaTHHA, IS PEBEPCHH K HOPMAIbHOMY
COCTOSIHHMIO (pUOPOOIACTOB, MOJTYYCHHBIX OT MHALMEHTOB ¢ GojesHbio ITapkMHCOHA, IyTeM KOPPEKIMH
SMUTEHETHYECKOTO CTaTyCa KIETOK.
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MOBBIIIEHUE 3KCIIPECCUM TEHA BAKTEPUAJ/IBHOM IMMPOTEUHA3BI

INYTEM MOAUPUKALIUU ET'O IIPOMOTOPA
A.M.YepemuH, A.0.TuxoHosa, M.P.LLlapunosa
KasaHckuii (Mpueonxckuii) pedepansheiii yHusepcumem, Poccus, KazaHb

CepHHOBBIC IPOTEHHA3bl OAKTEPHIl MPEACTABIAIOT MHTEPEC I M3y4eHUS (U3HOIOTMH MHKPOOHON
KJIETKH, & TaKX€ HX IPAKTHUYECKOrO0 BHEAPEHHS B IMPOMBINIJIEHHOCTh M MEIULHHY. I/I3BCCTHO, YTO IIpU
WCTOIICHNN MHTATENbHONH CPE/Ibl, TPAMIIOTIOKHTENbHbIE OAKTEPUHM CHHTE3HPYIOT (DEPMEHTHI Jerpajaluy,
cpean KOTOPBIX [Jehidiing 4acTh COCTAaBIISIOT CEpPUHOBBIC IPOTEHHA3BL. Tak
Gaxtepun Bacillus pumilus cekpeTupyroT B cpely CepuHOBYIO CYOTHIM3HHONOJO0HYIO NPOTEMHAZY, KOTOpast
cocrapisier 70% OT 00IIero KOJIMYeCTBa BCEX BHEKJIETOUHBIX mporerHa3. CuHTe3 epMeHTOB aerpamanuu
KOHTPOJIUPYET ABYXKOMIIOHCHTHAs cCHcTeMa TpaHc ykuuu curnana DegS-DegU. Llensio HacTosmeil paboThl
SIBUJIOCH TIOBBIIICHHE 9KCrpeccHu aprBp rexa cyOrwmsuHOnono6HoN nporennassl B. pumilus myrem
MoauduKkaMu  ero  mpoMoTopa. MeTooM  calfiT-HampaBIEHHOTO — MyTareHesa B NPOMOTOpE
reHa aprBp (Paprep) ObUIM M3MEHEHBI [jBa IMOTCHUMAIBHBIX DErYIATOPHBIX CaliTa B3aHMOMCHCTBHS C
¢dakropom TtpaHckpunumu DegU-P 10 nX mNOMHOH TOMOIOIMH C HM3BECTHBIMH KOHCEHCYCHBIMU
nocienoBarensHocTaMd  — GNCATTTAN(N)GNCATTTA.  HaruBHblii  (HEM3MEHEHHBIH)  NPOMOTOD
HUCIIOJIb30BAJIM B Ka4e€CTBE KOHTPOJIA. MOﬂHq}ML{MpOBaHHbIe NPpOMOTOPBI  KIIOHUPOBAJIX B BEKTOD,
coziepykaimii perioprepubiii ren lacZ, u tpanchopmupoBanu B pendnueHTHbIA mTamm B. subtilis 168.
Metomom TIIP B pexume peanbHOTO BPEMEHH ObUIO TMOKA3aHO, YTO MPH MOAMGHKALNM OJHOTO U3
peryisTopHbix caiitoB yposenb MPHK rena lacZ ysenuumiics B 52 pasa OTHOCHTENIBHO KOHTpOIs. Takum
o0pa3oM, B pe3ysbraTe MOAU(UKALNK TPOMOTOPHOI 00IacTH TeHa CYOTHIM3UHONIONO00HOM poTerHa3kl B.
pumilus mosmy4miiM  MOBBIIICHHE 3KCIPECCHH 3TOro Genka. PaspabGoraHHblii Meton ¢ MoaubuKanueit
HPOMOTOPHOH 00JIACTH TeHa MOXET ObITh IPHUMEHEH MPH CO3JaHHH IITAMMOB C MOBBIIICHHOMN KCIpeccHei
reTepoIOrH4HOro Oelka 6e3 M3MEHEHHs €ro NePBUYHON CTPYKTYPBI.

PaGota BBINONHEHA B PaMKaxX TOCYIapCTBEHHOH IPOrpaMMbl MOBBINICHHUS KOHKYPEHTOCIIOCOOHOCTH
Kazanckoro (ITpuBoinkckoro) —deaepanbHOr0  yHHUBEPCHTETa CPeM  BEAYLIMX MHPOBBIX HAy4HO-
00pa3oBaTeNIbHEIX [EHTPOB, a TAKXKE 3a CUET CPEACTB cyOcuanu, BhieneHHoH KazaHckoMy denepaibHOMY
YHUBEPCHUTETY IS BBIIOIHEHUS TOCYIaPCTBEHHOTO 3aJaHus B cepe HaydHOH aesTenbHOCTH (mpoekT Nel4-

83).
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BbIJIEJIEHUE HYKJIEMHOBBIX KUCJIOT BUPYCOB BAKTEPUI
SALMONELLA TYPHIMURIUM

K.U.Tapudynuna, LWax Maxmya PanxaH

®raAoy BIr10 K®Y, KasaHb, Poccuiickaa ®edepayus

B mocneaHee BpeMsi B HaydHBIX Kpyrax Bce 00Jiee MHTCHCHBHO CTald 3aHMMAThCS HMCCIICHOBAHHEM
FeHETHYECKUX MaTepHasIoB OakTepHO(aroB ¢ HENbI0 H3y4HTh IPOTHBOOAKTEPHAILHBIC MEXaHU3MBI BUPYCOB.
B npupone xonudecTBo GakTepro(aroB COBCEM HE TOXKIECTBEHHO KOJIHYECTBY OakTepHii, a, HANPOTHB,
HPEBBIIACT YUCIO BUJAOB OGakrtepuii. [IoMHMO 3TOro, MOBEPXHOCTHasl CTPYKTypa GakTepuodaroB Takxe
HAMHOT'O OTJMYAeTCs OT OaKTepuaabHOW, MOITOMY Ha CETOAHSAIIHMHA JIEHb pa3spylIeHHe MOBEPXHOCTHBIX
000s10ueK BHpPYyCa - KalCHJIa U BbIJENEHHE HYKJIEHHOBBIX KHCIIOT sBIISETCS aKTyalbHOM Temoil. Harueit
LENbI0  ObLIO  BBIACICHHE HYKJICHHOBBIX KHCIOT BHPYCOB OaKTEpHil, IIONYYCHHBIX M3 IIPUPOIHBIX
HCTOYHUKOB.

Mamepuanor u obl ucc. s. B kauecTBe MHMKATOPHBIX KyJIbTYP B pabOTe HCIIONB30BAIICS
mrramm Salmonella typhimurium TA 13 KoyuieKIMn MUKPOOPraH|u3MOB Kadeapbl MUKpoOuooruu KOV,

PaHee, BbIICIICHHE YUCTOTO (hara MPOBOJMIOCH ITYTEM MOCIECAOBATENbHBIX accaxeid MOp(OoIorHiecKn
OJAHOTHUIIHBIX HEraTHUBHBIX KOJIOHUH Ha PlH]:[HKaTOpHOﬁ KyJIbTYypeE. Mbet NPOBOAWIA PA3MHOXKECHUE
GakTepuoara mpu momomu Meroxa I'pamma M MoauduumpoBaHHOro Mmeroxa Puiepa. OunineHue
cycriensun Gakrepruodara ot GakTepHil M MUTATENBHBIX KOMIIOHEHTOB, YTO HEMAJIOBAXHO U TIOJIYYCHHUS
YUCTOU CyCNeH3uu, U3 KOTOpOﬁ B }IaﬂbHeﬁmeM BBIJCJIAJIACHh HYKJICMHOBAsA KHUCIIOTA, MPOUCXOAMUIIO IIPpU
MOMOIIM Tpex crocoboB. TTepBolii crocod: uccieyeMblit MaTepran oopabaTeiBaIn XJI0pohopMoM, 3aTeM
nporpeBanu 1pu 58-60°C B teuenue 30 muH. Bropoii croco®: mociie OCaKIAEHHs MOYBBI M OOJIBIIOrO
KOJIMYECTBA OAKTEPHil BUPYCCOACPXKAILYIO CYCIICH3MIO OT(HIBTPOBBIBAIM 4epe3 OymaxHblii QHibTp, a
3areM ¢unbrpaumei yepes 0, 45 mxm ¢unstp (Millipore, CIIA). Vaanenue KIETOYHBIX HYKJICHHOBBIX
kucnor  (H.K.)  nmposogmmu  mpu  momomu  JIEAE  memmono3sl, a  TaKKe — HCIONb3Ys
(depmenTs! - Hecnierududeckue pubonykieasst u  JIHKasbl, 3areM ygamsuid  HHE3KOMOJEKYJISPHBIC
Hykaeotuasl. KoHueHTprupoBaHne (aroB MpoBOAWIM € MOMOILIBIO HEHTPHYKHOro KoHieHTpaTopa 10k]]
(Millipore, CIIIA).

Paspyurenne (aroBbix KarcHIOB MPOHCXOAMIO MOJU(UIMPOBAHHBIM METOIOM C HCIOJIb30BAHHEM
otaensHo DJITA-Na, pH 8,0 B kommekce ¢ nporenHaszoil K u nopenmncynsdara Hatpus. s BeiaeneHus
HYKJICHHOBOM KHMCJIOTBI HCIOJIb30BaIM (GEHON U XJIOPOGOPMHBIi CTaHAAPTHBINA METO/] U OCaXKIaJIN ALETATOM
HaTpus U 96 % STUIOBBIM CITHPTOM.

Pesynvmamut u o6¢cysncoenue. B xauecTBe KOHTPOIIS ObUT MPOU3BE/ICH TOCEB OAKTEPUATBHOM KyJIBTYPBI
6e3 Gakreprodara (pucyHok 2, a). McxomHas CycHeH3usl coAepkajia HeOONBIIYI0 KOHLIEHTpALuo (haros
(pucyHok 2, 0). 3areM MNPOM3OLUIO IIOCICAOBATEIbHOC M3MEHCHHE KOJIMYECTBA BHPYCHBIX YaCTHIL
Salmonella typhimurium (pucyHok 2, A) B X0[ie OYUCTKH BUPYCHBIX HYKJIICHHOBBIX KHCJIOT M OHH TTOKA3aJIi
0XKUAa€MbI€ pE3yibTaThl, @ HWMEHHO, II0CJI€ KOHLUEHTPUPOBAHUSA, KOJMYECTBO BHUPYCHBIX YaCTULL
yBesmamiock B 20, 10 u 6 pa3 10 OTHOLICHUIO K MPEABLIYLIMM dTanam (pucyHok 2, B). OxHako mocie
paspymieHust (HaroBeIX KalCHI0B BUPYC TEPSET )KH3HECIIOCOOHOCTD, ITO3TOMY MBI He HAOIIO/aIH IOSIBIICHHE
OIAMIKO0Opa3yOIINX SAUHHI] B BUJE 30H JIM3HCA (PUCYHOK 2, T).

KonnuecTBo HyKIGHMHOBBIX KHCIOT B pacTBope (puCyHOK 1, B) cHibkaeTcst Ha JByX MOCIIEA0BATEIbHBIX
oTamax, ¥ Ha TPEThEM OTalle KOJIMYECTBO HYKJICHHOBBIX KHCIOT, @ HMMEHHO OaKTepHAIbHBIX, PE3KO
ymenbmraercs. ITocie paspymeHns Qara mpou3omIea akTHBHEIN BBIXOA (HaroBoil HYKICHHOBOW KHCIOTBI H
BO3pAcTaHNE ee coaeprKanHus B pacTBope. CBOEro MakCHMyMa KOJIMYECTBO AOCTUIIIO HA dTale BbIACICHHUS U
OCaXIEHUS, YTO T'OBOPHUT O XOPOIIEM BbIXOIE HyKJ'lel/IHOBOﬁ KHCJIOTBI q)a.l"a.

)
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PucyHok 1.- A) F3MeHeHHe KO4eCTBa BUPYCHBIX YacTHIl dara S. fyphimurium.
B) M3MeHeHHe KOMYecTBa HyKIeHHOBBIX KHCIIOT H GelKa B CyCIeH3HH ¢ara.

1- To ynaneHus GakTepuu, 2- mocie ynaneHus Gaktepu, 3- ITocne ynanenns H.K.
Gaxtepny, 4- CKOHIICHTPHPOBAHHEII (ar, 5-Pa3pymeHHbli ¢ar, 6- BelneneHHas H

r

ocaxxnenHas H.K. dara.

a 0

PucyHok 2.- a) KontponsHaiit moce Gaxtepuit Ge3 Gaxrepuodara; 6) LlcxomHble cycreH3m
(aros, oces 1o Metofty I'patnita; B) Qari, CKORUCHTPUPOBAKHbIC TIPH MOMOLIH LIGHTPHQYKHOTO
KOHIIEHTpaTopa; ) PaspymeHHsiit Gakteprodar

B pesynbrate NpoBeICHHOTO HAMH SKCIIEPUMEHTA OB MOAMGDUIMPOBAHBI METOIbI OUMCTKH (haroBoi
CYCIIEH3MH, CHOCOObI e KOHIEHTpHpOBaHHsA. IIoMHMO 3TOro, OBLIM II0AOOpPAaHBI YCIOBHS pPa3pyIICHHUs
Gaxreprodara u BbIIencHUs (HharoBoit HyKICHHOBOH KUCIIOTHI, @ TAKXKE CIIOCOOBI €€ OCAKICHHS.
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OLEHKA MYTATEHHBIX U TUTOTOKCHYECKHX CBOJMCTB
UMMOBWJIN30BAHHbIX HA XUTO3AHE ®EPMEHTOB /11 IPUMEHEHHU A
B KAYECTBE PAHO3AXKUBJIAIOLIUX [TPEIIAPATOB

g.P.Baﬁgamu.MHal, M.I'.XonﬂBKaz, A.P.Kaiomos!

IK(m)®y. 2. Kazanv, Poccus, *BrY. 2. BopoHesx, Poccus

OnHUM M3 COBPEMECHHBIX HAIIPaBICHUH OMOTEXHOJIOTHHU SBILSIETCS CO3JAHHE HMEPEBS30YHBIX CPEACTB C
MMMOOMIIN30BaHHBIMY HAa HEPAaCTBOPUMBIX HOCHTETAX (DEpMEHTaMM Ui JTydliero paHosaxusiaeHus. [pn
3aKperieHun (hepMEHTOB Ha HEPACTBOPHMBIX HOCHTEIISX IIOJNYYAIOTCs I'€TepPOreHHbIe GMOKATaIN3aTOphI,
KOTOpBIe 00J1aJal0T MPEHMYIIECTBAMH: HOBBIIAETCS HE TOJNBKO CTAOMIBHOCTh, HO U 3((EKTHBHOCTH
MOJTyYEHHOTO TIperapaTa 3a CYeT YNPAaBIEHHS NPOLECCOM MPOTEKaHWs peakuuu. llepcreKTHBHBIMU
HOCHUTCIISIMU SBJISIFOTCS XUTO3aHBbI. MOJ'[CKYJTB] XHATO3aHa COACP)KAT I'MAPOKCHUIIBHBIE U aMUHOIPYIIBI, €ro
HOJIMMEpHAsi MaTpHIa II03BOJIET MMMOOWIM30BaTh ()EPMEHTHI, KaK BHYTPH CETKH, TaK U Ha ee
noBepxHocTH. [Ipon3BOIHEIE XHTO3aHOB XapaKTEPU3YIOTCSl HETOKCHYHOCTBIO U CTa00i MMMYHOTE€HHOCTBIO.
Ilenbio paboOTHI ObLT aHAIN3 CTENEHH TOKCHYHOCTH ()EPMEHTOB M XMTO3aHOB ISl KJIETOK MPO- M yKaphoT.
Konnenrpanus (pepMeHTOB cocTaBisiia 1| MKr/MiL, a Takke 10 MKI/MI, 9TO COOTBETCTBYET IIPEBBIICHUIO
IUIaHUPyeMOil (hapMarieBTUYeCKOl KoHIeHTpauy B 10 pa3. YCTaHOBIICHO, YTO TPUIICUH U BCE BapHUaHTHI
XNTO3aHa HE MPOJIEMOHCTPUPOBAIM MyTareHHoro jaeWctsus B Tecte Ditmca. PHKaza u JIHKaza nmokasamu
MyTareHHbIH 3(eKT, 1, CIIeA0BATEIEHO, HE MOTYT OBITH PEKOMEHIOBAHBI K HCIIOJIb30BAHUIO.

Takke HCCIeI0BalIM MUTOTOKCHYHOCTh coeauHenuii, B MTC-recre Ha kierkax junuun MCF7. Bee
COEJIMHEHUs HE SBIAIOTCA TOKCHYHBIMH M MOTYT OBITh HCIIONB30BAaHBI B KAa4eCTBE DPaHO3AKMBIAIONINX
npenapatoB. Kpome MTS tecra, Takke HccneaoBaid MOP(OIOTHIO KIETOK, Nponudepupyonmx B
HPHUCYTCTBHY ()ePMEHTOB U XUTO3aHOB. Pe3y/bTaThl MUKPOCKOIINH MOKA3aJIH, YTO HH OJHO U3 UCCICTYEMBIX
COCIMHEHHI HE BBI3BIBATIO M3MEHEHMI B MOP(HOIOTHH KIETOK U HE OKa3bIBAJIO LIATOCTATHYECKOrO Y deKTa,
B OTJIMYME OT IIOJIOKHUTEJIBHOIO KOHTPOJIA — asujaa HaTpus. HallO OTMETUTh, YTO NPUCYTCTBUE TPUIICHHA
YCHIIMBAJIO HPOIH(Epaiio KIETOK, CIEIOBATEIBHO, MOKHO OXXHIATh BBICOKOTO 3aKUBJIIONIEro d(dexra
sToro Qepmenta. IIpucyTcTBHE BCeX BHIOB XHTO3aHA KPOME CYKIMHATaXWUTO3aHA TaKkKe HE HapyIIaio
Mopdorornu kietok. HepacTBoprMBIe PUMECH B CYKIIMHATEXHTO3aHa 3HAYUTEIBHO 00pacTain KICTKaMH
M3MEHEHHOH (OpMBI, B MEHBIICH CTENEHN Takas KapTHHA HAOII0anach B ClIydae BBICOKOMOJICKYISIPHOTO
XHUTo3aHa. ITOT (PakT Takke Tpebyer Goyee TITyOOKOro UCCIIeIOBAHUs, MOCKOJIBKY NaHHBINH 3P deKT MoxKeT
HETaTUBHO CKa3aThCsl MPH MCIIONb30BAHUM JaHHBIX BHIOB XMTO3aHOB MPH KIMHUYECKOM HCIIONB30BAHUU C
MMMOOHITH30BaHHBIMU (hepMEHTAMH.
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NMNOUCK UHI'MBUTOPOB BAKTEPHUAJIbHBIX BUOIIJIEHOK HA OCHOBE
®YPAHOHOB U IIMPPOJIV/IMHOHOB

A.A.Hypeesa, A.P.Kaiomos, E.}0.TpusHa

K(M)®Y. 2. KasaHe, Poccusa

B Hacrosmiee BpeMs MHOTHE IIaTOTEGHbI 4YeJIOBEKa IIPUOOpENM YCTOHYMBOCTH K  JEHCTBHIO
aHTI/I6HOTl/IKOB, YTO OOBSACHSET HeOﬁXO}ll/IMOCTL IIOUCKa HOBBIX aHTH6aKTepHaHBHB]X TpenaparTosB.
CTaCl)l/IHOKOKKl/l SIBJISIFOTCSL OAHUMHU U3 OCHOBHBIX BHyTpMGOJ'll:HPl'{HbIX TIaTOrCHOB, BBI3bIBAIOIIUX l’lHCbeKLlPll/l
Ha MEIMIUHCKUX MMIUIAHTaTaX. JTO OOYCIOBICHO 00pa3oBaHHMEM OHMOIUICHOK 3THUMH OakTepusmu. B
CoCTaBe 6HO]1J'[CHOK OHHU MOBBIIAKT yCTOﬁqHBOCTb K ]/lMMyHHOf/'I CUCTEME 4YECJIOBCKaA, aHTH6l/IOTHKaM.
TlosToMy akTyaspHOMN MPOOIEMOI SIBISETCS MOUCK HOBBIX IIPENapaToB, MOAABISIONINX POCT H 00pa3oBaHHe
OHOIUICHOK OaKTEepUsIMHU.

ITokazaHo, 4TO ranoreHupoBaHHbIe (ypaHOHBI, 00JI31aI0T AHTUMUKPOOHBIMU CBOHCTBAMU U MOJAABIIAIOT
MHUKPOOHYIO KOJIOHH3ALMIO Ha TOBEPXHOCTH BOJAOPOCIIEH.

Lenbto paboThl ObLIO HACHTH(UIMPOBATH IIPOM3BOHBIC (PYPAaHOHOB, 3(P(HEKTUBHO MOAABISIONIHX POCT
u oOpasoBaHue OroruieHok Oakrepusimu Staphylococcus.

B Xumnueckom uHctutyTe KOV ObUIM CHHTE3MPOBAHBI TaIOreH-NPOM3BOAHbIE (ypaHoHoB. Hamu Obut
HPOBEJICH CKPUHHUT COSAMHEHUH MOJABIAIONIMX POCT U 0Opa3zoBaHHe OMOIUICHOK OakTepusMu S. AUreus u
S. epidermidis. B pesynbrate 6bUIH 0TOOpaHBI 6 COCAMHEHHH, KOTOPBIC MOJABISUIM POCT M 0OpasoBaHHe
GuormteHok GakTepusmu Gosee dem B 3 pasa (D1, D6, D8, D29, P35, D83).

MuHnMasbHasi HHrHOUpYyomas koHueHTpamus O8, @29, ®83 cocrauia 25 mxr/mi, a wist @1, O6,
®35 - 5 mkr/min. Taxke HCClieoBalH IIMTOTOKCHYHOCTh OTOOpaHHBIX coequHenuid, B MTC-tecre Ha
knerkax ymHun MCF7 u xnerkax ¢ubpobnactoB uenoBeka. [10 moimydyeHHBIM JaHHBIM IOJCUYUTHIBAIIN
koddurment nurorokcuaHocTd CCso. HamMeHbIel HUTOTOKCHYHOCTBIO JUISL OOCHX JIMHHI KIIETOK,
obnagamu 29 u ®35.

C 1oMoIIbIO HIEKTPOHHON MUKPOCKOITHH ObII YCTAHOBJICH IINTOCTATHYECKUH 3((EKT COSTNHEHUN U HX
BJIMSIHUE Ha MOpCbOJ'IOl"l/I}O KJICTOK. HpaKTH‘ICCKI/I BCC COCAMHCHHA HU3MCHSIN MOpCbOJTOFHIO KJIIETOK H
HOJABJISUIH UX JieieHue npy KoHueHTpauun 10 Mxr/min. Opnako @35 He BIMsUI Ha MOPGOJIOTHIO KIETOK H
CIIOCOOHOCTB K JICTICHUIO JJaXKe IPH KOHIEHTpanuu 50 MKI/MII.

Takum 00pa3oM, MOXKHO cienaTh BbIBOA, yT0 O35 MOXeT OBITh areHTOM, MOJABIIONIMM 00pa3oBaHIe
OuorueHok Oakrepusimu Staphylococcus, npu stom o6nagars Gosnee cnadbiM dpGheKTomM MPoTUB APYrHX
Oakrepuii. Kpome toro, ®35 He oOKa3pIBaeT NUTOTOKCHYECKOT0 3ddeKxra Ha KIETKH OSYKapHOT.
CnenosatenbHo, O35 MoKeT OBITH NEPCIIEKTUBHBIM COSIHMHEHNEM B Chepe MEIUIUHBI, HCIOIb3yeMBIM IS
00paboTKH MOBEPXHOCTEH M MEUIIMHCKOr0 000PYA0BaHUS ISl TIPEIOTBPAIICHHUs 00pa30BaHus OHOILICHOK.

Section 9: Postgenomic technologies in drug design & discovery
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BAKTEPUAJIbHbIY ®EPMEHT IOJABJIAET 3KCIIPECCHUIO TEHOB
NAHAEMHWYECKOI'O U BBICOKOIIATOT'EHHOI'O BUPYCOB I'PUIIIIA A
Lax Maxmya P.l, Mycrada A.z, Kanpaii I1.2, YnbAHoBa B.B.l, A31umnanoBcku IO.Z, BepwuHuHa
B.M.l, WUnbuHckan O.H."

"Unecmumym ¢yndamenmaneHoii meduyuHer u 6uonozuu, Kazarckuii (Mpueomicckuii)
hedepansHbiii yHueepcumem, Kazawe, Poccus, 2MHcmumym meduyuHckoii supyconozuu,
lucceHcKuli yHusepcumem um. KOcmyca-/lubuxa, FucceH, FepmaHus

BakrepuanbHas puboHykieasa (OMHa3a) B TEUCHHE MHOTHX JIET NPHUBJICKAeT BHUMAHHE YUYCHBIX B
Poccun u 3a py6exom Oiarozapsi cBoeil GHONOrMYECKON aKTUBHOCTH, B YAaCTHOCTH IPOTHBOBUPYCHOMY
o deKry, MeXaHn3M KOTOpPOro 10 CHX IIOp HE H3y4eH. 3HAHHE MOJICKYJSPHBIX MEXaHH3MOB JCHCTBUS
puboHyKiI€a3bl BaKHO U MCMONB30BaHMS (epMeHTa B MeauuuHe. Llenblo JaHHOH paboThl SBHIOCH
YCTaHOBJICHUE BIMSHUS OMHA3bI HAa DKCIPECCHIO TEHOB OJHOro M3 Hamboiee omacHbix PHK-comepiamiux
BUPYCOB - BUpyca rpunma A. J[js storo Obu1a onpenenena nurorokcudeckas konuentpanus (CCsp) OuHazbl
[0 OTHOMICHHIO K KJIETKaM MIJICKONHUTAIOMIMX M HM3yYeHa SKCIPECCHs T'eHOB MOJIMMEPa3sHOro0 KOMILIEKCa
BHpYCa I'PUIIIA PA3HBIX MOATUIIOB MO JeHCTBHEM PHOOHYKIICA3bL.

B pabote mcnonb3oBanmy KiaeTkn modek Kokep-crmanuens nuHud MDCKIl n noukn dyenmoBeueckoro
smOpuona muHrE 293T; mangemuueckuit Bupyc “cBunoro rpumma” A/Hamburg/04/09 (HINI), rurasmumst
pHW- PB1, pHW- PB2, pHW- PA, pHW- NP, xojupyiouue ressl IOJIHMEPAa3HOro KOMIUIEKCAa BHpyca
rpunma A, u pernioprephyio mnasmuny pPOL1-GFP-RT, skcnpeccupytomryto GFP 6enok ¢ nomouisio PB1,
PB2, PA, NP GenkoB (mo6e3no mupemocraBienusie mpodeccopom C. [lnemka, 'mccen, [epmanus).
YCTaHOBﬂeHO, 4qTo 61/[]-[333 B HU3KOM KOHIICHTPALIMHA HE ABJISICTCA HHTOTOKCH‘{HOﬁ 10 OTHOLICHUIO K KJICTKaAM
MDCK. TIpu unky6armu B Teuenne 48 4. CCsy hepmenta coctaBuiaa 490 MKr/mit. AKTUBHOCTB (hepMeHTa B
koHneHTpanuu 100 Mkr/mn B KynbTypanbHoi cpene kietok MDCK dgepes 48 4. cHmmkanace Ha 75%, To ecTb
(epMEHT 0CTaBaICs aKTHBHBIM.

OKCIEpUMEHTBI 10 HM3YYEHHIO HPOTHBOBHPYCHOTO JEHCTBUS OWHA3bl NPOBOAWIN, HPEe-HHKYOHpPYs
BHpPYC ¢ GMHA30if ¥ MHOUUHEPYS KIETKH JTOi CyclieH3Hel. B mepBoM KH3HEHHOM LMKIIE BUpyca OHHa3a B
HH3KOH KOHIIEHTPAIMH HE BIIMSUIA HAa Pa3MHOXKCHHE BHPYCa, OJHAKO B MOCICIYIOMNX LUKIaX (EepMEHT B
KOHIEHTpauuu 1 MKr/mi mopasisiia pasmHoxkenue Bupyca rpunma A (HIND). C ucnomb3oBannem
LUTO(IIyOPUMETPHIECKOr0 METO/la OLIGHKH MHTeHCHBHOCTH cBeueHus GFP Genka mokasaHo, uro OuHasa
CHIDKaJa 9KCIIPECCHIO MOIMMEPasHOro KOMIUIEKca BHpyca maHiaeMmmdeckoro rpumma A moaruma HINI,
Bupyca nruubero rpunma A noarunos HSN1 u H7N9 B 2, 10 u 3 pasa, coorBerctBenHo. Takum obpasom,
OuHAa3a HPOSBISET NMPOTHBOBHPYCHOE JCHCTBME B OTHOIIGHMM BUPYCa IPHINA A Ha IEHHOM YPOBHE B
KIJICTKE.

ABTOpBI BBIPXKAIOT IITYOOKYI0 MpU3HATENbHOCTH Ipodeccopy C. Ilnerke 3a BOBMOKHOCTE [IPOBEICHHS
HKCNIEPHUMEHTOB U 00CYKICHHE PE3yJIbTATOB.
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GENOME-WIDE ASSOCIATION STUDY IDENTIFIES THREE NOVEL GENETIC
MARKERS ASSOCIATED WITH ELITE ENDURANCE PERFORMANCE IN
RUSSIANS

Ahmetov 1.1.%*3, Kulemin N.A.>*, Popov D.V.5, Naumov V.A.3, Akimov E.B.%, Bravy Y.R.>, Egorova
E.S.z, Galeeva A.A.l, Generozov E.V.3, Kostryukova E.S."’, Larin A.K.3, Mustafina L.J.l'z, Ospanova
E.A.3, Pavlenko A.V.’, Alexeev D.G.a, Vinogradova O.L.S, Govorun V.M.}

Volga Region State Academy of Physical Culture, Sport and Tourism, Sport Technology Research
Centre, Kazan, Russia; *Kazan State Medical University, Laboratory of Molecular Genetics,
Kazan, Russia; >Research Institute for Physical-Chemical Medicine, Department of Molecular
Biology and Genetics, Moscow, Russia; *“Moscow Institute of Physics and Technology (State
University), Moscow, Russia; °SSC RF Institute for Biomedical Problems of the Russian Academy
of Sciences, Laboratory of Exercise Physiology, Moscow, Russia; °Centre for Sports Innovation
Technologies and National Teams of the Moscow Department of Physical Culture and Sport,
Moscow, Russia

The aim of the study was to investigate the association between multiple single-nucleotide
polymorphisms (SNPs), aerobic performance and elite endurance athlete status in Russians. By using GWAS
approach, we examined the association between 1,140,419 SNPs and relative maximal oxygen consumption
rate (V=0%max) in 80 international-level Russian endurance athletes (46 males and 34 females). To validate
obtained results, we further performed case-control studies by comparing the frequencies of the most
significant SNPs (with P=10-5-10-8) between 218 endurance athletes and opposite cohorts (192 Russian
controls and 230 Russian power athletes). Initially, six 'endurance alleles' were identified showing discrete
associations with V=0%max both in males and females. Next, case-control studies resulted in remaining three
SNPs (NFIA-AS2 rs1572312, TSHR rs7144481, RBFOX1 rs7191721) associated with endurance athlete
status. The C allele of the most significant SNP, rs1572312, was associated with high values of 702max
(males: P = 0.0051; females: P = 0.0005). Furthermore, the frequency of the rs1572312 C allele was
significantly higher in elite endurance athletes (95.5%) in comparison with non-elite endurance athletes
(89.8%, P = 0.0257), Russian (88.8%, P = 0.007) controls and power athletes (86.2%, P = 0.0005). The
rs1572312 SNP is located on the nuclear factor I A antisense RNA 2 (NFIA-AS2) gene which is supposed to
regulate the expression of the NFIA gene (encodes transcription factor involved in activation of
erythropoiesis and repression of the granulopoiesis). In conclusion, our data show that the NFIA-AS2
rs1572312, TSHR rs7144481 and RBFOX1 rs7191721 polymorphisms are associated with aerobic
performance and elite endurance athlete status.

Section 10: Sports medicine
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$10-02
THE EFFECT OF GENETIC VARIANTS ON MUSCULAR PERFORMANCE AND
SPRINT/POWER PHENOTYPE
Valentina Gineviciene®, Audrone Jakaitiene', Algirdas Utkus", Vaidutis Kucinskas®, Linas Tubelis®
'pepartment of Human and Medical Genetics, Faculty of Medicine, Vilnius
University, *Lithuanian University of Educational Sciences

Human physical performance is a polygenic trait influenced by genetic and environmental factors.
Progress in molecular genetic techniques gave us molecular markers to determine specific genes and their
implications for endurance, muscle strength, sprint, power and other athletic performance phenotypes. Based
on current research 6 potential biomarkers known to have influence on human physical capacity were chosen
for the genetic analysis of the Lithuanian athletes (n=250, endurance-oriented n=112, power-oriented n=50,
“mixed group” n=88) and general population (healthy nonathletes controls  group,
n=250): ACE (I/D), AGT (C704T), AGTR1 (A1166C), AMPD1 (C34T), ACTN3 (R577X), MB (A79G).
The objective of our research was to evaluate the significance of these genetic variants on muscle
performance phenotype (anthropometric measurements; maximal isometric power of the forearm muscles
(handgrip test); short-term explosive muscle power (STEMP, vertical jump test); anaerobic alactic maximum
power (AAMP, stair climbing test)) in Lithuanian athletes.
Most often, reports on the Renin-Angiotensin System gene polymorphisms have focused on the ACE-
D, AGT-T and AGTR1-C alleles, and its association with pathological events (cardiovascular
complications). In the study, we look from different perspective analysing the importance
of ACE, AGT and AGTRL1 polymorphisms via their physiological effects in athletes. Statistical significance
was reached for ACE and AGTR1 but not for AGT polymorphism. We found that the influence
of ACE and AGTR1 polymorphisms on the phenotype is different depending on gender and associated with
a complex phenotypic characteristic. The athletes, carriers of the ACE Il and AGTR1 AA genotypes in the
power group had higher muscle mass, handgrip strength and STEMP compared to the ACE DD
and AGTR1 CC genotype athletes. According our results, ACE-I allele was more frequent in the Lithuanian
power group compared to other sports groups and the control. Muscle function is strongly associated with
genes affecting muscle energy metabolism during intense exercise. AMPD1 (C34T), which functions in
skeletal muscle metabolism and is involved in the regulation of muscle glycolysis during rigorous exercise,
was evaluated in our study. The results indicate that the frequency of the AMPD1 TT genotype was 2.4% in
the control group, while it was absent in the athlete group. There were significantly higher proportion of
power-orientated athletes with the CC genotype (86.3%) compared with the endurance athletes (72.9%),
mixed athletes (67.1%), and controls (74.2%). Males carriers of the AMPD1 CC genotype had higher
STEMP compared to the CT genotype male athletes (P=0.018). For AMPD1 CC genotype the AAMP and
STEMP value of athletes from the power group was significantly higher than that of the endurance group
athletes. Myoglobin plays a crucial role in energy metabolism by carrying molecular oxygen between the
capillaries and the mitochondria to satisfy the requirement for sustained work. Although genetic variation
(A79G) in myoglobin (MB) gene has long been recognized in humans, there is little information on the
functional implications of such variation and almost no data from elite athletes. In our studythe frequency
of MB-A allele was higher in endurance athletes than in controls (P=0.001). The power athletes with
the MB GG genotype had significantly higher height, muscle mass, grip strength and STEMP than AA
genotyped athletes. The other candidate gene considered in this study was the ACTN3 gene (encodes the
protein o-actinin-3) and its nonsense polymorphism (R577X). ACTN3 R577X has been associated with a
significant effect to the function of skeletal muscle fibers. Our results indicate that ACTN3 XX homozygous
athletes have typically higher STEMP and AAMP than the RR genotype athletes (P<0.05).
Summarizing the results we conclude that the athletes, carriers of the ACE Il, AGTR1 AA,
AMPD1 CC MB GG, ACTN3 XX, genotypes, have better ability to achieve high muscle capacity indexes
when exercising short-term explosive muscle power tasks. Major differences in the athletic performance
cannot be explained solely on the basis of ACTN3 genotypes. ACTN3 XX genotype was reported as
negatively associated with elite sprint athlete performance. Therefore we conclude that the absence of a
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functional ACTNBin fast-twitch muscle fibers might be compensated most likely by ACTN2 or other
enzymes that take part in anaerobic muscle metabolism. It is possible that ACTN3 has only an additive effect
to the effects of the other genes towards developing the winning phenotypes in power-oriented sports.

Section 10: Sports medicine
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GENOME-WIDE ASSOCIATION STUDY IN RUSSIAN STRENGTH ATHLETES
Egorova E.S.l, Galeeva A.A.z, Mustafina L.J.l‘z, Kulemin N.A.3‘4, Naumov V.A.3, Generozov E.V.3,
Kostryukova E.S.3, Larin A.K.s, Ospanova E.A.a, Pavlenko A.V.a, Alexeev D.G.a, Govorun V.M.a,
Ahmetov I.1.%%>3

!Kazan State Medical University, Laboratory of Molecular Genetics, Kazan, Russia; Volga Region
State Academy of Physical Culture, Sport and Tourism, Sport Technology Research Centre, Kazan,
Russia; ®Research Institute for Physical-Chemical Medicine, Department of Molecular Biology
and Genetics, Moscow, Russia; *Moscow Institute of Physics and Technology (State University),
Moscow, Russia.

Humans vary in their ability to achieve success in strength sports. The aim of the study was to
investigate the association between multiple single-nucleotide polymorphisms (SNPs), strength performance
and elite strength athlete status in Russians. By using GWAS approach, we examined the association
between 1,140,419 SNPs and competition results (sum of snatch and clean and jerk) adjusted for weight and
sex in 57 international-level Russian weightlifters (35 males and 22 females). To validate obtained results,
we further performed case-control studies by comparing the frequencies of the most significant SNPs
between weightlifters and other elite strength athletes (n=137) and opposite cohorts (191 Russian controls
and 147 Russian endurance athletes). We first identified 108 SNPs associated (P=10-5-10-6) with strength
performance. Next, case-control studies resulted in remaining five SNPs (rs945453, rs17747560, rs7838961,
rs4918599, rs7201586) associated with elite strength athlete status. The rs945453 SNP is located on the
estrogen-related receptor gamma (ESRRG) gene (regulates muscle fibre composition, metabolism and
angiogenesis). The rs17747560 SNP is located on the phosphomannomutase2 (PMM2) gene (encodes a
protein that catalyzes the isomerization of mannose 6-phosphate to mannose 1-phosphate). The rs7838961
SNP is located on the bone morphogenetic protein 1 (BMP1) gene (encodes a protease involved in the
activation of myostatin and other factors). The rs4918599 SNP is located on the RNA binding motif protein
20 (RBM20) gene (encodes a protein that binds RNA and regulates splicing of dozens of genes, including
sarcomeric genes such as titin and others). The rs7201586 SNP is located on the 4-aminobutyrate
aminotransferase (ABAT) gene (encodes a protein that is responsible for catabolism of neurotransmitter
gamma-aminobutyric acid into succinic semialdehyde).
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GENOME-WIDE ASSOCIATION ANALYSIS IDENTIFIES LOCI ON DMD AND
UGT2B4 GENES FOR POWER ATHLETE STATUS IN RUSSIANS

Mustafina L.J.l'z, Naumov V.A.S, Egorova E.S.z, Galeeva A.A.l, Kulemin N.A.s"', Generozov E.V.S,
Khafizova G.N.l,KhakimuIIina D.R.l, Kostryukova E.S.g, Larin A.K.3, Bravy Y.R.?, Ospanova E.A.3,
Pavlenko A.V.5, Martykanova D.S.!, Kasimova R.R.}, Almetova R.R., Alexeev D.G.%, Govorun
v.M.3, Ahmetov 1.1.%%3

Volga Region State Academy of Physical Culture, Sport and Tourism, Sport Technology Research
Centre, Kazan, Russia; *Kazan State Medical University, Laboratory of Molecular Genetics,
Kazan, Russia; *Research Institute for Physical-Chemical Medicine, Department of Molecular
Biology and Genetics, Moscow, Russia; *“Moscow Institute of Physics and Technology (State
University), Moscow, Russia; °SSC RF Institute for Biomedical Problems of the Russian Academy
of Sciences, Laboratory of Exercise Physiology, Moscow, Russia

Athlete status is a heritable trait, with examples linking genetic variations for strength/power and
endurance sports. Since strength/power and endurance are located at the opposite extremes of a muscle
performance continuum, a genome-wide association study (GWAS) of 483 elite Russian strength/power and
200 endurance athletes was performed to identify common genetic variants associated with elite athlete
status. Comparing genetic profiles of two groups of athletes, we identified 2 polymorphisms that reached
genome-wide significance: rs17671289 in UDP-glucuronosyltransferase 2B4 (UGT2B4) and rs939787 in
dystrophin (DMD) genes. UGT2B4 is involved in steroid metabolism, while DMD is an important structural
component within muscle tissue that provides muscle contraction, linking the intracellular cytoskeleton to
the extracellular matrix. Rare variants of UGT2B4 (21.7 vs. 7.4%; P=6.6*10-9) and DMD (25.0 vs 8.8%;
P=3.9*10-9) genes were over-represented in strength/power athletes (compared to endurance athletes) and
positively associated with strength performance (DMD; all elite weightlifters: P=0.014), muscle mass
(DMD; females: P=0.0186) and level of several anabolic hormones (growth hormone (DMD; males:
P=0.0014), testosterone (UGT2B4; females: P=0.0069) and insulin (UGT2B4; females: P<0.0001)) of
athletes. Collectively, these results suggest that variations within UGT2B4 and DMD genes play an
important role in the determination of success in strength and power sports.
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$10-05

TFTEHETUYECKUE JAETEPMHUHAHTBI PA3BUTHA &YHKIHUOHAJIbBHBIX
BO3MOKHOCTEM KBA/IM®NLIUPOBAHHbIX CIIOPTCMEHOB
PECITYBJIMKH AJBITEA

Myxensa A1.B., Tyrys A.P., llopoweHko A.C., PyaeHko K.A., Cmonbkos U.B., Wymunos A.C.
@rboy Bro "Ary", HU "KomnnekcHoix npobaem", 2. Malikon, Poccusa

Iorck  MONEKYNAPHO-TEHETUUECKHX MAapKEepOB aJaNlTalMH KapAHOPECIMPATOPHOH CHCTEMBI
CMOPTCMEHOB B YCIOBHSIX BO3PACTAIOMNX (PM3NYECKHX HATPY30K aKTyasleH sl COBPEMEHHOI (hu3nonornu
cropra.
Lens: uaeHTHGUIMPOBATE OIUMOP(H3MBI I'€HOB, ACCOLMHMPOBAHHBIC C PAa3BUTHEM (DYHKIMOHAIBHBIX
BO3MOXHOCTe#1 ciopremenoB 1o nanaeiM MITK u PWC170.
Marepuanst 1 meroxast. [lomumopdusmer reHoB ACE (Ins/Del, rs4646994), AGT (Met235Thr, rs699),
AGTR1 (A1166C, rs5186), APOE (Leu28Pro, rs769452), MTHFR (Ala222Val, rs1801133) uccienoBansl
SNP-metonom (HII® «Jlutex», r. MockBa) B ob6pasiax reHomHoit JHK 124 monopoB u 40
KBaIU(UIMPOBaHHBIX criopTcMeHoB 18-25 net Pecybmuku Axpires: 20 ¢yr6omuctos, 10 6ackeT60mucTOB
n 10 nerkoarneroB (6er Ha cpexHue auctaHuuy). OYHKIMOHAIBHBIC [TOKA3aTEIH KapAHOPECIHPATOPHON
cucremsl oneHuBamu o PWC170 (B, KrM/MHH/KT) U MakCHMalbHOMY IOTpeOienuio kucnopona (MIIK,
mi/Mun/kr) («Heitpocodt», T. BaHOBO). CTaTUCTUYECKUI aHAIN3 MPOBOAMIHN C MCTIOIb30BAaHHEM METOJOB
Crinpmena, @uepa u x2 (Xu-KBaapara).
Pesynbratel  uccienoBanuit. C  pa3BuTHeM (YHKIMOHAIBHBIX BO3MOXHOCTEH — KBaJIM(DUIMPOBAHHBIX
crnopTcMeHoB PA 0CTOBEpHO accOMUPOBaHBI HOTMMOP(H3MBI TEHOB METHICHTETParuapodonaTpeyKTassl
MTHFR (Ala222Val) u anruortensus-npespamatomero ¢epmenra ACE (I/D). Mapkepom ¢dusnueckoit
pabotocriocobrocTn Gackerbonucros spisercs Ala222Val renotun MTHFR, xoppenupyroumii ¢ 6onee
BeICOKUMH TIOKa3aTermsimu PWC170 (274,0£12,7 Bt, r=+0,78; p<0,05) B CpaBHEHHH C HOCHTEIISIMH
Ala222Ala renoruma (245,2+7,1 Br). VYCTaHOBICH MOJCKYIAPHO-TCHETHICCKHI MapKep pa3BHTHUS
a’pobHBIX BO3MOXKHOCTeil opranmsma - DD renorun rena ACE. B rpynme kBanupuUMPOBAHHBIX
CIIOPTCMEHOB 110 CPAaBHEHHIO C KOHTPOJBHOW IPYHIOil OTMEYeHO moBbimieHne yactoT DD renoruna u D
ammtenss  (coorBercTBeHHO Y2 =12,19; p=0,005 u %2=11,75; p=0,0006), mnoka3areneii a’pOOHBIX
BO3MOXKHOCTEH opranmdma 1o gaHHeiM MIIK (58,9+4,47 u 42,742,34 mu/mun/kr). ITonoxutenbHas
koppensiust Mexay DD renotunom ACE u nokasarensmu MITK (r=+0,86 npu p<0,01) BbIsBICHA Takxke B
KOHTpONbHON Tpymme. IlodydeHHBIe TaHHBIE MOTYT OBITh HCIIONB30BAaHBI IPH OTOOpE U TIOATOTOBKE
BBICOKOKBAITH(UIHPOBAHHBIX CIIOPTCMEHOB.
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$10-06
POJIb G197/197A INOJIMMOP®U3MOB TEHA IL-17A B
JIOHO30JIOTUYECKOH JAUATHOCTHKE CEPAEYHO-COCYAUCTBIX

3ABOJIEBAHUH Y KBAJIM®PULIUPOBAHHBIX CIIOPTCMEHOB
My:kena [.B., Tyry3 A.P., PyaeHko K.A., flopowenko A.C., Cmonbkos U.B., LLymunos A.C.
@rboy Bro "Ary", HUM "KomnnekcHoix npobaem", 2. Malikon, Poccusa

BsrsiBnenne Haunbonee paHHUX M MHOOPMATUBHBIX NPEAUKTOPOB PA3BUTHS CEPAEUHO-COCYIHUCTBIX
3aboneBannii (CC3) y KBamu(bHUIMPOBAHHBIX CIOPTCMEHOB B YCIOBHSX HMHTCHCH(DHKAINM (GU3MICCKUX
Harpy3oK - aKkTyajbHas 3aJaya COBPEMEHHOMN CIOPTUBHOM Meauuuubl. Hapsmy ¢ CHHTPONHBIMM IeHaMu-
kangumaramu CC3: AGT, AGTRI, APOE, ACE, B mociemHee BpeMs YACISIOT BHMMaHHE I'€HAM
MEINAaTOpOB MMMYHHOH CHCTEMBI - IIUTOKMHAM WU, B YaCTHOCTH, T€HY OCHOBHOTO HPOBOCTIAIHMTEIBHOTO
muToknHa IL-17A.
Hens: uccnenosanue nomumopdusmos rexa IL-17A, acconuupoBaHHBIX ¢ CHCTEMHBIMH BOCIIAIMTEILHBIMUI
IPOIIECCaMHU; OIGHKa DHCKA DPa3BUTUS CEPAEYHO-COCYIHMCTHIX 3a00TeBaHMH Yy KBanmH(HUIMPOBAHHBIX
cropTcMeHoB PecriyOiuku Anpirest.
Matepuaiasl 1 Metoabl. G197/ 197A nonumopdusmsl rena IL-17A  uccnenosansiSNP-meronom (HITD
«JIurex», . Mocksa) B obpasuax renomuoit JHK 24 nonopos, 17 kBanuduuupoBaHHEIX CIIOPTCMEHOB 18-
25 ner u 42 Gombubix 40-73 ner ¢ runepronmyeckoii 6onesnsro (I'B), mmemmudeckoii Oone3HbI0 cepala
(UBC), undapkrom muokapaa (MM) m ap. CC3 - OCIOKHEHHSMH KOPOHApHOrO U Iepudepuieckoro
arepockiiepo3a. CTaTHCTHYECKUH aHAIM3 HPOBOJMIM C HCIOJIb30BaHHEM MeTonoB Crmpmena, dumrepa u
xz (xu-KBaapara) u pacuera otHourenus mancos (OR).
PesyabTarbl ucciaenoBanmii. Y G6ombHbIXx ¢ CC3 MO CpaBHEHHMIO C JIOHOPAMH BBISBICHBI JOCTOBEPHBIC
6oiee Boicokue yactoTel G197G renorumna (coorsercreenHo 0,633:0,273, p=0,006; x2 =7,56) u G197 annenu
rena IL-17A (0,750:0,364, p=0,001; x*=10,51). Puck passutus CC3 y Hocuteneil remornma G197G
yBenu4uBaeTcs B 9,56 pasa. B rpymnme Mogoabix KBaIM(UIMPOBAHHBIX CIOPTCMEHOB cooTHomienne GG,
GA, AA renorunos u G197/197A nonumopdusmos rena IL-17A crarucTuyecky 3Ha4MMO HE OTIMYAJIOCh
ot 6oabHbIX ¢ TspkensiMu popmamu CC3: UBC, UM u np. (0,633:0,625 u 0,750:0,781). Boicokas wactoTa
G197 amnens rena IL-17A y npodeccnoHanbHBIX CIOPTCMEHOB SBISIETCsT (pakTopoM prcka passutis CC3
(p<0,05; OR=5,85) B Gosee 3penom Bo3pacre. MccienoBanue 4actoTHOro pacupenenenus G197/197A
HOJMIMMOP(U3MOB TI'€Ha KII0YeBOro HpoBocnanuTenbHorolL-17A y KBanupUUMPOBAHHBIX CIIOPTCMEHOB
HMeeT BXXKHOE 3HaUCHNE B IporHo3se u npodunakruke CC3.
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POST GENOME

$10-07
TFEHETWYECKHUE MAPKEPBI IIPEJAPACIIOJIO(KEHHOCTH K UTPOBBIM

BUJIAM CIIOPTA
byako A.H.l, Failgykesuy VI.B.Z, Mwnen A.A.Z, Tnen M.nl, UBaHuMKOBa H.H.l, Hexsagosuu AN

Hun ¢usuyeckoli Kynbmypel u cnopma, MuHcK, Pecnybauka bBenapyce, ZMHcmumym
6uoopaaHuveckoli xumuu HAH, MuHckK, Pecnybauka Benapyce

Pa3ButHe (U3MYECKUX Ka4eCTB CIHOPTCMEHA 3aBUCUT OT COCTOSIHHSI BCEX CHUCTEM €ro OpraHu3Ma:
CepeYHO-COCYIUCTOH, OOPHO-IBUTaTEIbHON, HEHPOMEANATOPHBIX cUCTeM U Jp. COCTOSIHHE 3THX CHCTEM
BO MHOTOM O0YCIIOBJIEHO reHeTHueckumu (akropamu. Ha ceromusmHuii 1eHp HacuuThiBaetcs Oonee 200
I€HOB, MOJMMOP(U3MBI KOTOPBIX ACCOLUMPOBAHBI C HMPOSBICHUEM TEX HIM UHBIX (PU3UYECKHX KadecTB,
OMOXMMHYECKHMH, MOP()OQYHKIHOHANIBHBIMH U TCHXHYECKUMH OCOOCHHOCTAMH. OTOT (akT pemaer
BO3MOJKHBIM PAHHIOI MPO(UIN3ALHNIO CIIOPTCMEHA W OPraHM3AIMI0 TPEHUPOBOYHOTO MPOLECCA C yUeTOM
TEHETUYEeCKUX OCOOCHHOCTEH KaXJOro croprcMeHa. KomaHmHble BHIBI CIOpPTa — 3TO JIIOOOH CIOpPT, B
KOTOPOM HWIPOKM HIPalOT B KOMaHAE JUIs JOCTIDKeHHs oOmeid nenu. IloMmMo HemocpencTBEHHOMH
(u3nyecKkoil Harpys3ku, paboTa B KOMaHAE NPEANOaracT ONpeIeTeHHYI0 INCHXOJIOTHYECKYI Harpysky,
KOTOpasi XapaKTepHa MMEHHO JUIs HIPOBBIX BUIOB CIIOPTA, 2 UMEHHO, COBMECTHOE PEIIEHUE CTPATErHYeCKUX
3aja4, paspelleHHe KOH(IMKTHBIX CHTyalMid HA MIPOBOM ILIOIIAJKE, CIOCOOHOCTh CBOEBPEMEHHO
pearnpoBaTh Ha OBICTPYIO CMEHY OOCTAaHOBKM Ha MTpOBOM mose. CIOPTCMEHaM HIPOBBIX BHAOB CIIOPTa
CBOMCTBEHHAa MaKCHUMaJIbHasi CKOPOCTh MPOCTOI M CIOXKHOH pEeaKiiid, 4TO 3HAYMTEIBHO OTIMYACT MX OT
HpeACTaBUTENICH LUKIMYSCKUX, HAIpPABICHHBIX HA Pa3BUTHE B IIEPBYI0 O4Yepe[b BBIHOCIMBOCTH, BHIOB
cropra.

Llenpro TaHHOTO MCCIEAOBaHMA OBIIO MPOAHATU3UPOBATH PACTIPEENeHNe ajulenel U TeHOTUIIOB 10

HoJMIMMOP(U3MaM KIIIOYEBBIX T'EHOB, XapaKTEPU3YIOIIUX COCTOSHHE, CEpPACYHO-COCYAUCTOH, MBILICUHOM,
MeTa00INYeCKOd ¥ HeHpOMEeUaTOPHBIX CHCTEM CpeJH CIIOPTCMEHOB. B HcclenoBaHHM NMPUHSIN ydacTHe
6enopycckie CIOPTCMEHbI PA3INYHBIX KBATH(UKAIIMOHHBIX KaTeropuil. B 3aBucuMoctu oT BHzaa cmopra
6b1H chopMHUPOBaHBI 2 TPYNIEL: | Ip. - BUIBI CIOPTA, TPEOYIOLINE BBIHOCIUBOCTH, 2 I'P. - KOMAH/HBIC BHIbI
cropra.
Pacnpenesnienne aeneit n rermotunos no nonuMopdusmos reaoB PPARA (g/c), PPARG (pro/ala), ACE
(I/D), ACTN (R/X), BDKRB2 (+9/-9), eNOS3 (ab), HTR2A (T102C) mexay rpymmamu 1 u 2 paznmmyanocs.
Tl nonmmmopduszmos SLC6A4 (SHTTLPR), MAOA(30bpVNTR), HTR2A (A-1438G), eNOS3 (G894T)
4acTOTa BCTPEYAEMOCTH aUICICH M TEHOTHIIOB JOCTOBEPHO pasiudanach Mexay | u 2 rpynmoil. Ota
KapTHHA HaOmIofaeTcsl Kak B oOmel BBIOOpKE, TaK M TIPU pa3leNeHHH BBIOODKH Ha MOATPYNIEI MO
MacTepcTBY, YTO IIO3BOJISIET IPEAIOJIOKUTH CYIIECTBEHHYIO pOJIb CEPOTOHHHEPIUYECKOH CHCTEMBI B
peau3anyy yCIenHOH CIIOPTHBHON AEsTeIbHOCTH.
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CrnoHCOpPBI U YYACTHUKHU BBICTABKH

000 «AreHTCTBO XMM3IKCNEpT»

Appec: 127006, Mocksa, yn. KpacHonponertapckas, aom 7, opuc 2
Ten./dakc +7 (499) 973-92-80
E-mail: info@khimexpert.ru X

www.khimexpert.ru

fiBnaacb oduuManbHbiM Avnepom Komnanui AB SCIEX u LifeTechnologies, AreHTcTBO «XMM3KcnepT» no-
CTaBNAET COBPeMeHHoe 060pyAoBaHWE, NPOrpaMmHoe obecrneyeHne U peareHTbl ANA PeLleHus cneayto-
LMX 3aa4:
Macc-cnekTpomeTpuyeckuit aHanms:

KOHTPO/Ib COAEPKaHNA BPEHbIX BELLECTB B OKPYKaloLLel cpeae

KOHTPO/Ib KayecTBa NPOAYKTOB NUTaHUA

6uoaHannTMKa

dbapmakonormyeckue uccnefoBaHma

[LONUHI-KOHTPO/b

npoTeommka

MonekynapHo-6ronornyeckuii aHanus:
reHeTU4ecKkuit aHanus
reHoTMnMpoBaHue
MNLP B peanbHOM BpemeHu
reHeTuyeckas naeHTMdUKaLmMa MUKPOOPraHM3MoB
CUCTEMbI CEKBEHUPOBAHWA HOBOTO MOKONEHUA

000 «KomnaHua NabUHCTpymeHTC»

Appec: 117997 Mocksa, yn. Muknyxo-Maknas, a. 16/10, | ‘ ‘ LAB
WBX PAH, Kopn. 22/32, oduc 306 ‘ H\ “m
o (299) 742.55.73 ¥ I Instruments
Ten./dakc (495)223-48-15
E-mail: info@labinstruments.ru

Coepa peatenpHoctn OO0 «KomnaHua JlabUHCTpymeHTC» — noctaBka nabopatopHoro o6opyaoBaHus,
aHaNUTUYECKMX NPUBOPOB, PACXOAHbBIX MaTEPMANoB ANA Hay4HbIX UCCNEA0BAHUI U NMPOU3BOACTBA. TaKke
KOMMNaHuA ocylecTBaseT nogbop obuienabopaTopHoOro v BCmomoratenbHOro 060pyA0BaHMA ANA KOM-
NNIEKCHOrO OCHaLeHUa nabopatopuii GBUONOTMYECKOTO, XMMUYECKOTO U BUOTEXHONOTMYECKOro npoduns, a
TaK)Ke TEPMOaHaNUTUYECKOro 060pyA0BaHMA.

OcHoBHble noctaswmkn 000 «KomnaHuua JTaBUHCTPYMEHTC» — BeAyliMe amepuKaHCKMe U eBponeickue
npoussogutenu: LabconcoCorporation, NewBrunswickScientific, GuavaTechnologies, LinseisGmbH,
HeinzWalzGmbH, Eppendorf AG. 3To o6ecneynBaeT BbICOKOE KayecTBO MOCTAaBAAEMON NPOAYKLUUM U Ha-
AEKHOCTb NpesnaraeMbiX TEXHUHECKUX PeLleHWiA.
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000 «Curma-AnppuyPyc»

Appec: 105062, r. MockBa, yn. MakapeHKo, aom 2/21, ctp.1, KB.22

Ten. 8-800-100-7425

Ten./dakc (495) 621 58 28

E-mail: ruorder@sial.com SIGMA-ALDRICH

CORPORATION

http://www.sigmaaldrich.com/russian-federation.html

Kopnopauua Sigma-Aldrich - Begywymit MMpoBoi nponssoauTesib 1abopaToOpPHbIX XMMUYECKUX PEAKTUBOB
NS UCCNef0BaHMI B 061aCTV €CTECTBEHHDIX HAYK, BbICOKMX TEXHOOMMIA U A5 MPOMbILLNEHHbIX MPOW3-
BOACTB.

000 «Curma — AngpuyPyc» - [OYEPHAA KOMNAHWA B COCTaBE KOPMOPaLMK, NPEACTaBAAET KOPNopaLMIo B
Poccuu 1 ocyLecTBAAeT ONTOBbIE U PO3HUYHbIE NOCTaBKM XMMUYECKUX PEAKTUBOB M 1abopaTopHOro 060-
pyAoBaHUA.

000 MC AHanutuKa

Appec: 119991 Poccusa Mockea KocbiruHa, 19
lilMc-aHanuTrka
XPOMATOTPA®UA MACC-CNEKTPOMETPUA
Ten. (495)9358876
Ten./dakc (495)9358876
E-mail: ruorder@sial.com

www.lcms.ru

MC AHANMUTUKA — 3KCKAO3MBHBLIA AWUCTPMBLIOTOP 0b6opyaoBaHMAa Ana xpomatorpadum wm macc-
CNEeKTPOMETPUM BeAyLLEro NpousBoAUTENs aHanuTUYeckux npubopos ThermoFisherScientific. Kopnopauusa
ThermoFisherScientific paspabaTbiBaeT U NPOM3BOAWT JlyullMe B MUPe aHANUTUYECKMe NPUBOpbI: OT Ha-
CTO/NbHbIX ra30BbIX U KUAKOCTHbIX XpoMaTorpadoB M MX KOMBMHALMI C Macc-CMeKTPOMeTpoM 0 Macc-
CMEeKTPOMETPOB BbICOKOTO U CBEPXBbLICOKOTO PaspeLleHmns ANA U3MEePEHUs C BblCOUalLLei TOYHOCTbIO 1 YyB-
CTBUTENbHOCTbIO M3OTOMHOrO, 3/1IEMEHTHOTO M MOJIEKY/NIAPHOrO COCTaBa BelwecTs. Mbl npegsaraem Bam
obopyposaHve ana noboro BMAa aHaNN3a — OPraHUYECKOro, 31EMEHTHOIO, M30TOMNHOrO, B tobol obnacTm
NPUMEHEHNA — HayKe, NPOMbILLIEHHOCTU, 3KONOTUK, MeauumHe, KpumuHanuctuke. MC AHAJIMTUKA 3a-
HMMAETCA NOCTaBKOW U 0BCNYXKMBAHMEM XPOMATOrPadUIECKMUX CUCTEM U MACC-CNIEKTPOMETPUYECKUX KOM-
NNEeKCcoB NPOM3BOACTBA KOHLEPHa yxKe 6onee 25 net. Bbicoyailumil ypoBeHb KBaNMdUKaLM COTPYAHUKOB
NO3BO/IAET He TO/IbKO 3anyCKaTb B SKCM/lyaTaLMIo COXKHelLMe npubopsl, HO U NPOBOAUTL 0by4YeHUe, Aa-
BaTb MeTOAMYecKMe PeKoMeHJauuu, Nomoratb B Tekyllem obcnyuBaHun npubopos. Ha cobcTBeHHOM
yyebHolt 6aze MC AHAJIUTUKA nposoauT obyyeHne xpomatorpaduu U mMacc-CNEKTPOMETPUM C Bbldayei
cepTudmrKaTa NoBbILEHNA KBaNUDUKALUK.
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MpuBonxckuit punman 000 «OMTIK»
Appec: 420107, PT, KasaHb, CnapTakoBsckas yA., 2B,
oduc 121-A

Ten. (843) 23 66 999 O PTEC

Ten./dake 8800 2000 567 Connecting solutions

E-mail: office-kazan@optecgroup.com
Wwww.optecgroup.com

KomnaHua OMNTIK — paspaboTumK M NOCTaBLLUMK KOMMAEKCHbIX PeLeHUI ANa HayKn, 06pa3oBaHmusA, MHHO-
BALMOHHON MHAYCTPUM, NPOMbILLNEHHOCTU U 3ApaBOOXpaHeHus. MpofoMKan U pa3BuBan AeATeNbHOCTb,
HavaTyto KomnaHuei CarlZeiss, yxke 6onee 10 neT KomnaHua npeacTasnseT B Poccum, ctpaHax CHI, Ykpau-
He u Pecny6aumke Mpy3usa BbICOKOKNaccHoe o6opyaoBaHNe MUPOBbLIX INAEPOB B 061aCTU TEXHONOTUIA U UH-
HOBaLWM.

PeweHua OMTIK BkaoyaoT B cebAa pasnuMyHOe ONTUYECKOE WU 3/1EKTPOHHO-ONTUYecKoe obopyaoBaHue:
CBETOBbIE, /la3epHble CKaHMPYIOLWME U INEKTPOHHbIE MUKPOCKOMbI; HAHOTEXHONOTUYECKMUE CUCTEMBI; CUC-
TEMbl 3/IEKTPOHHO- U MOHHO/Iy4eBOM NUTOrpacdumn; CUCTEMbI XMMUYECKOTO CNeKTPasbHOTO aHanu3a; aTom-
HO-CMNOBbIE MWKPOCKOMbI, PEHTFEHOBCKOE aHanuTuyeckoe obopyaoBaHue, npubopbl M nporpaMmHoe
obecneyeHune gNa naTaHaTOMUYeCKuUx 1abopaTopuii. Bce Hawm pelweHnsa Ana NapTHepOB MHAMBUAYANbHbI
M UCMONbB3YIOT lyHlne AOCTUMKEHWUA COBPEMEHHbIX TEXHONOTMI BO BCex 06nacTAx Hallei feATesbHOCTU.

TBOpYECTBO, B3aUMHOE YyBaXXeHWe M NapTHEPCTBO BHYTPU KOMMNAHMKU — 3TO OCHOBHOW MPUHLMN Halwewn
paboTbl U rapaHTUa ycnexa. Cyll,ecTBEHHbIM BKAaJOM B Hally YHUKa/NbHOCTb ABAseTca 6onee yem 100-

NeTHAA UcTopuA ycnewHol aeatensHoctu CarlZeiss 8 Poccum u ctpaHax CHI, KoTopyto NpoaoKaeT Komna-
Hua OMNTIK.

MERCK MILLIPORE

www.merckmillipore@merckgroup.com/ru

Appec: Poccus, r. MockBa E
&
Ten. (495) 931-91-91 -
E-mail: mm.russia@merckgroup.com -3
¥
[ 4
[T
z

"KaKk npousBoauTens M NapTHEP B BbIMOJHEHUWU UccnesoBaHui, komnauua MerckMillipore npuyactHa K
Pa3BUTHIO HAYYHbIX 3HAHWI 1 pa3paboTKe HOBbIX TEPANeBTUYECKUX CTPATervni.

B pamKax yyacTus B KoHdpepeHLUK "MoCTreHOMHble MeToAbl aHanun3a B 6uonorum, 1abopaTopHON U KNUHK-
Yeckoit meauumHe" komnaHueit MerckMillipore 6yaeT npeactaBneHa MHPOpPMaLUA O HOBOM MPOAYKTe -
SmartFlare -3oHgax ana getekumn PHK B XKUBbIX KNeTKax — pe3ynbTaT MHHOBALMOHHbBIX pa3paboTok B 06-
NacTV UCCNef0BaHUI SKCNPECcCUm reHoB.
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POST GENOME

YHWKaNbHOCTb M NPEUMMYLLECTBA AAHHOM TEXHONOTMU OCHOBAHO Ha PaboTe C KUBbIMU KIeTKamu, o6Hapy-
KeHUn HemoanduumposaHHoW PHK, BO3MOMKHOCTU Aa/bHENLLMX SKCMEPUMEHTOB Ha UCMO/b3YEMON Ky b-
Type KNeToK.JTU pa3paboTKu NpeacTaBAloT cO60OM NPOBEPEHHbIE PELWEHMA ANA Pa3anYHbIX obnacTen uc-

cnepoBaHuii n nogkpenneHbl KOMNETEHTHOW TEXHUYECKOW noaaepxrKoun:.

Bio-Rad Laboratories

Appec: 117105, MockBa, BapliaBckoe
BIORAD
Ten. +7 49572114 04

Ten./dakc +7 495 721 14 12
www.bio-rad.com

"Bio-Rad Laboratories — MeXAyHapoaHas KOMMNaHusA,paspaboTumk 2 npoussoam-
Tenb 060pyA0BaHNA, PACXOAHBIX MaTepUanos 1 NPorpammHoro obecneveHuns

B 061aCTU Hay4HbIX UCCNEA0BAHUI U KNIMHUYECKOW NabopaTOPHOM AUArHOCTUKM.

OcHoBsaHa B 1952 roay B CLLA.

Mcnonb3ys MHHOBaLMOHHbIE Moaxoabl,Bio-Rad Laboratories cTpemuTc MOCTOAHHO YCOBEPLUEHCTBOBATH
npovssoauMble NPUBOPbI U PeareHTbl, a TakKe aKTMBHO pa3pabaTbiBaTb U BHEAPATb B }KM3Hb COBPEMEH-
Hble TEXHONOMUK B 061aCTU FEHOMMKM U NPOTEOMUKM.

KaTanor HacuuTbiBaeT 6onee 8 000 HaMmMeHOBaHWUIA. B KomnaHuu paboTatoT 6onee 6 TbiC. COTPYAHUKOB NO
BCEMY MUpY, B TOM Yyucne, B Poccun n CHI.

Bio-Rad Laboratories 3aHMMaeT anampytowime no3vummn B NpOM3BOACTBE COBPEMEHHOrO 060pyA0BaHmMA ana
MONEKYNAPHO-6MONOTMYECKUX UCCNEA0BAHUM:

e Amnaudukatopbl v npubopbl anaA MUP «B peanbHOM BpemeHu».

e [pubopsl ana undposoit kanenbHow MLP

e O6opyaosaHue ans xpomatorpadum, anekTpodopesa n 610TTUHra.
e CucTembl 419 LOKYMEHTUPOBAHUA U aHaM3a U306PaKEHNI.

e  CucTeMbl A1 TPAHCEKLMIA M NepeHoca reHoB.

e CuCTeMbl NPOTEOMHOTO aHaiu3a.

o Mpubopbl 4N ONPEAENEHUS MEKMONEKYIAPHbIX B3AUMOLENCTBMIA.
e CUCTeMbl 417 COPTUPOBKM KNETOK M UMUIMKUHTA KNETOK

Hawa muceus - NpelocTaBaeHne KaYeCTBEHHbIX MPOAYKTOB M YCAYT, CNOCOBCTBYIOWMX AOCTUKEHMIO HAyy-
HbIX OTKPBITUI U YyYLLEHUIO 34PaBOOXPAHEHWA.
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