FEBS , . e
e o' FEBSPRESS

@ . @ science publishing by scientists

FEBS

Volume 8 Supplement1 July 2018

POSTERS 354 Redox biochemistry and signalling
363 Biochemical processes at cellular membranes

Table of Contents 372 Signalling through membranes and receptors
383  Extracellular matrix

107  DNA, RNA and nucleotides . 384  Glycans

131 Chromosome structure and chromatin 388  Protein - folding, dynamics, interaction and degradation

137  Genome dynamics and epigenetics 424  Structural biology

146  The structural organization of the cell 442 Systems biology

148  Stem cells 445  Synthetic biology

157  Photosynthesis and plant biochemistry 446  Computational biology

165  Biotechnology 454  Structural bioinformatics

194  Host—pathogen interactions 460  Omics technologies

207 Biochemistry and medicine 472 Nanoworld

294  Cancer biology 481  Chemistry of food and environment

347 Xenobiochemistry and drug metabolism 483 Biochemical education

353  Gaseous molecules 483  Miscellaneous

Abstracts submitted to the 43rd FEBS Congress, taking place in Prague, Czech Republic from 7th to 12th July 2018, and accepted by the
Congress Organizing Committee are published in this Supplement of FEBS Open Bio. Late-breaking abstracts are not included in this issue.

About these abstracts

Abstracts submitted to the Congress are not peer-reviewed. In addition, abstracts are published as submitted and are not copyedited prior
to publication.

We are unable to make corrections of any kind to the abstracts once they are published.

Indexing
Abstracts published in FEBS Open Bio Supplement for the 43rd FEBS Congress will be included individually in the Conference Proceedings
Citation Index published by Web of Science.

How to cite these abstracts
AuthorOne, A., AuthorTwo, B. (2018). Abstract title. FEBS Open Bio, 8: Abstract number*. doi:10.1002/2211-5463.12453

FEBS Open Bio 8 (Suppl.S1) (2018) 105-106 DOI: 10.1002/2211-56463.12453 105
© 2018 The Authors. FEBS Open Bio © 2018 FEBS



Miscellaneous

the molecular evolution of the bacterial nicotine pathways and
we are using the well characterized pAO1 encoded nic-genes from
Paenarthrobacter nicotinovorans (GenBank GI: AJ507836) as a
model for comparative genomics. A rather similar nic-gene
arrangement was identified in the draft genome of Arthrobacter
AK-YNI10, a bacterial strain isolated for its ability to degrade
atrazine. In the current approach, we aimed to investigate the
location of these nic-genes and to establish whether these genes
are functional or not. For this, total and plasmidial DNA was
extracted from Arthrobacter AK-YNI10 and the presence of the
nicotine catabolism genes was assessed by PCR using specific pri-
mers. The nicotine consumption during the growth of pAOI1 and
AK-YNIO strains on citrate medium was monitored by HPLC.
We showed that the AK-YNI1O0 strain contains at least one plas-
mid and that the 6-hydroxy-L-nicotine oxidase gene involved in
the nicotine metabolism on pAOI1 is placed on one of these plas-
mids. The AK-YNI1O0 strain is both resistant to and can grow on
nicotine containing media, but it is not able to degrade this alka-
loid.
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The ethnic characteristics of distribution of
EDNRA H323H polymorphic genetic marker of
cardiovascular diseases

A. Ait Aissa, M. M. Azova, O. O. Gigani, O. B. Gigani,

M. L. Blagonravov, L. V. Tskhovrebova, S. P. Syatkin
Peoples’ Friendship University of Russia (RUDN University), 6
Miklukho-Maklaya St., Moscow, Russia

The Endothelin receptor type A (ETA) is a G protein-coupled
receptor that binds endothelin-1 and mediates its vasoconstrictor
effect. Many studies suggest that genetic variations in the
EDNRA gene coding for the ETA receptor are associated with
different cardiovascular diseases, however, others could not find
this association, probably due to ethnic characteristics of studied
populations. In our previous study of the EDNRA H323H (T>C)
polymorphism (rs5333) we found a significant difference in allelic
and genotypic frequencies between Arab Syrians and Russian
populations. In the present study, we investigated for the first
time the distribution of this polymorphism among 36 Lebanese
with the mean age of 25.37 + 7.57 years. The genotypes were
determined using PCR with restriction fragment length polymor-
phism. The frequency of C allele of EDNRA gene was 19%. The
genotype frequencies were in Hardy-Weinberg equilibrium
(P >0.05). The TT, TC and CC genotype frequencies were
63.89%, 33.3%, and 2.81%, respectively. A significant difference
was revealed in genotype distribution between Lebanese and Rus-
sians from Central Russia (P = 0.00096), as well as in allelic dis-
tribution  (y*> =4.281, P =0.03852), whereas  genotypic
frequencies tended to be different between Arab Syrians and
Lebanese (P = 0.05708). The results suggest that the analyzed
polymorphism seems to have an ethnic distribution; therefore,
the allelic and genotypic frequencies of the H323H EDNRA poly-
morphism should be investigated in larger samples and compared
with clinical implications through additional research within stud-
ied populations. The publication was prepared with the support
of the “RUDN University Program 5-100”.
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A novel synthetic flavonoid with potent
antibacterial properties: in vitro activity and

proposed mode of action

C. Babii', A. Neagu', I. Gostin', M. Mihasan', C. T. Mihai?,
L. Barsa', M. Stefan'

!University Alexandru Toan Cuza of lasi, lasi, Romania,
2University of Medicine and Pharmacy Grigore T Popa, lasi,
Romania

The emergence of pathogenic multidrug-resistant bacteria
demands new approaches in finding effective antibacterial agents.
Synthetic flavonoids could be a reliable solution due to their
important antimicrobial activity. We report here the potent
in vitro antibacterial activity of CICl-flav — a novel synthetic tri-
cyclic flavonoid. The antimicrobial effects were tested using the
minimum inhibitory concentration (MIC), time kill and biofilm
formation assays. Fluorescence microscopy and scanning electron
microscopy were employed to study the mechanism of action.
MTT test was used to assess the cytotoxicity of CICI-flav. Our
results showed that Gram positive bacteria were more sensitive
(MIC = 0.24 pg/ml) to CICI-flav compared to the Gram negative
ones (MIC = 3.9 pg/ml). We found that our compound showed
significantly enhanced antibacterial activities, 32 to 72-folds more
active than other synthetic flavonoids. CICI-flav showed a bacte-
ricidal activity at concentrations ranging from 0.48 to 15.62 ng/
ml. At twice the MIC, all Escherichia coli and Klebsiella pneumo-
niae cells were killed within 1 h. Also CICI-flav presented a good
anti-biofilm activity. The mechanism of action is related to the
impairment of the cell membrane integrity. No or very low cyto-
toxicity was evidenced at effective concentrations against Vero
cells. Based on the strong antibacterial activity and cytotoxicity
assessment, CICl-flav has a good potential for the design of new
antimicrobial agents.

P.28-011-Tue

Low molecular weight metabolites secreted
through an ABC-type efflux pump MacAB
protect Serratia marcescens against hydrogen
peroxide

L. Matrosova', I. Khilyasl, T. Shirshikova', L. Kamaletdinova',
Y. Danilova', M. Sharipova', L. Bogomolnaya'*

'Kazan Federal University, Kazan, Russia, “Texas A&M
University Health Science Center, Bryan, Texas, United States of
America

The emergence of bacterial multi-drug resistance is a growing
problem of public health worldwide. Bacterial drug efflux systems
are membrane protein complexes that function to expulse drugs
from the cell. In addition to well established role of multidrug
efflux pumps in antibiotic resistance, efflux pumps also play
important additional roles in biology of bacteria that are inde-
pendent of their role in drug efflux. Macrolide-specific ABC-type
drug efflux pump MacAB first identified in E. coli has been
linked to virulence of Salmonella enterica serotype Typhimurium
in mice. Here we show that MacAB is essential for survival of
Serratia marcescens SM6 in the presence of hydrogen peroxide.
We further show that the growth of S. marcescens AmacAB
mutant cells in the peroxide-containing media could be restored
by co-culture with wild type cells. This protection is mediated by
heat- and proteinase K-sensitive metabolites present in the media
used for growth of wild type S. marcescens SM6 cells but not in
the media used for growth of its isogenic AmacAB mutant cells.
Moreover, the synthesis of these metabolites does not require
active ribosomes. Fractionation of the conditioned media showed
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that protective antioxidant molecules are present in the fraction
containing low molecular weight metabolites (under 10 kDa).
Additional HPLC analysis resulted in the identification of five
fractions with anti H,O, protective properties which are currently
evaluated for their metabolite composition. This work was sup-
ported by the Russian Science Foundation project 16-14-10200
and performed in accordance with the Russian Government Pro-
gram of Competitive Growth of Kazan Federal University.

P.28-012-Wed
Identification of fucoidan sulfatases using
bioinformatics and functional screening

approaches

A. Silchenko, A. Zueva, A. Rasin, M. Kusaykin, S. Ermakova
G.B. Elyakov Pacific Institute of Bioorganic Chemistry, Far
Eastern Branch of the Russian Academy of Sciences, Viadivostok,
Russia

Sulfatases play a key role in the catabolism of various sulfated
polysaccharides (ulvans, carrageenans, agarans, fucoidans, etc.)
of marine organisms. The variety of sulfated polysaccharide
structures implies a large amount of sulfatases with different sub-
strate specificity. Despite advances in processing and annotating
the genomic and metagenomic data of marine microorganisms,
the correct annotation of carbohydrate sulfatases is still difficult.
Due to the fact that sulfatases acting on many marine polysac-
charides have been poorly characterized, and some have not yet
been discovered. To date, only a few carrageenan sulfatases and
agaran sulfatases have been biochemically characterized. There
are only fragmentary data about fucoidan sulfatases. Amino acid
sequences, specificity, mode and mechanism of action of fucoidan
sulfatase are still unknown. We analyzed the genome of the
fucoidan degrading marine bacterium Wenyingzhuangia fucanilyt-
ica CZ1127 and identified 80 hypothetical sulfatases genes. Six
hypothetical sulfatases genes, named by us as swfl-6 were located
in close proximity to genes of fucoidanases (107 family of gly-
coside hydrolases CAZy). We assumed that the presence of sulfa-
tases coding genes in the same locus with fucoidanases indicates
their participation in the catabolism of fucoidans. To confirm
their function, genes of sulfatases were cloned and proteins were
produced in Escherichia coli cells. Functional screening among
hypothetical sulfatases using sulfated fucooligosaccharides and
fucoidans resulted to identification of two fucoidan sulfatases
SWF1 and SWF4. Specificity and some catalytic features of sul-
fatases were determined using various sulfated fucooligosaccha-
rides. Based on the substrate specificity, the enzymes are
classified as fucoidan exo-20-sulfatase (SWF1) and fucoidan exo-
30-sulfatase (SWF4). This work was supported by the Russian
Science Foundation (Project No. 18-04-00905).
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ATP-synthase inhibition by semi-synthetic

oligomycin A derivatives

0. Omelchuk'2, D. Mavletova3, T. Koshenko®, L. Lysenkova3,
0. Bekker®, A. Vatlin®, V. Danilenko®, A. Shchekotikhin'-?
'Gause Institute of New Antibiotics, Moscow, Russia, °D. I.
Mendeleev University of Chemical Technology of Russia, Moscow,
Russia, > Vavilov Institute of General Genetics RAS, Moscow,
Russia

Macrolide antibiotic oligomycin A (OlIgA) is a high-active ATP-
ase inhibitor, which is widely used for biochemical studies of
mitochondrial F,F; ATP synthase. In micromolar concentra-
tions, OlgA binds to F, c-subunit and blocks proton transloca-
tion, resulting in disruption of bioenergetic metabolism. It has
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been proposed that hydroxyl group at C33 position of the OlgA
side chain might have an influence on its binding with the target.
Also, recently we have found that modifications of OlgA macro-
lactone core led to significant changes in its biological properties.
In order to investigate mitochondrial ATP-synthase inhibition by
oligomycins more closely, a series of semi synthetic OlgA deriva-
tives with site-selective modifications were synthesized and their
inhibitory activity on the F,F; ATP synthase were determined on
inverted membrane vesicles obtained from cells of Streptomyces
fradiae ATCC 19609 (strain, supersensitive to OlgA). It has been
found that nitron-oligomycin, modified at positions C7 and C3
into intramolecular heterocycle and 2,3,16,17,18,19-hexahydrooli-
gomycin A with reduced double C-C bonds didn’t inhibit ATP-
synthesis in the vesicles, probably due to significant change of
macrolactone geometry and, consequently, decreasing the affinity
to the target. These data were in agreement with results of molec-
ular modelling of binding of OIgA and its derivatives to the
intracellular target. In striking contrast, 33-azido-33-deoxy-oligo-
mycin and 33-O-mesyl-oligomycin inhibited ATP synthesis more
potently than parent antibiotic. Finally, 33-dehydrooligomycin
and 33-deoxy-33-thiocyanato-oligomycin were slightly less active
than OIgA. Thus, we can conclude that structural changes in
macrolactone cycle can be critical for binding affinity of OlgA to
ATP synthase and functional groups at C33 position indeed play
the important role in ATP-synthase inhibition by OlgA. This
work was supported in part by Russian Science Foundation
(agreement Ne 15-15-00141).
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Relationship between iFGF23, iPTH and

phosphorus in renal transplant patients

A. Senelmis', O. T. Pasaoglu®, U. Derici®, O. Helvaci®,

H. Pasaoglu'

'Gazi University, Institute of Health, Medical Biochemistry,
Ankara, Turkey, ’Gazi University, Health Services Vocational
School, Ankara, Turkey, >Gazi University, Department of Internal
Medicine (Nephrology), Faculty of Medicine, Ankara, Turkey

IFGF23, a bone-produced hormone, plays a key role in phospho-
rus metabolism. The aim of this study is to investigate the rela-
tionship between iFGF23, iPTH and Phosphorus in renal
transplant patients. 40 males (age 39.28 4+ 11.01) and 20 female
(age 40.05 £ 12.09) renal transplant patients who are followed in
the transplantation polyclinic of Gazi University Medical Faculty
Hospital were included in the study. The control group consisted
of 18 males (age 41.22 + 6.34) and 16 healthy females (age
41.88 + 8.24) were included in the study. The mean transplant
year was 6.95 + 5.44. The median (min-max) values of serum
iFGF23 in renal transplant patients were found to be 219.67
(93.7-652.83) pg/ml respectively, while serum iPTH levels were
83.6 (16.52-278.3) pg/ml, and serum Phosphorus was found to be
3.195 (1.6-5.7) mg/dl. Serum iFGF23 levels were found to be
119.67 (52.39-361.74) pg/ml in the control group, while serum
iPTH levels were 38.05 (3.41-109.1) pg/ml serum Phosphorus
3.52 (2.54-4.62) mg/dl respectively. Serum iFGF23 and iPTH
levels were statistically significantly higher in the patient group
than the control group (P < 0.05). Whereas serum Phosphorus
levels were statistically significantly lower in the patient group
than the control group (P < 0.05). Correlation study of trans-
plant patients showed a strong positive correlation between
serum iFGF23 and serum iPTH (P < 0.01) but no correlation
between iIFGF23 and Phosphorus (P > 0.05). There was no cor-
relation between iIFGF23 and iPTH and Phosphorus in the corre-
lation study performed in the control group (P > 0.05).
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