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MeTalulbl UrpaioT XM3HEHHO B@XHYIO POJib B NPOLECCE Pa3sBUTHS LMBWIM3ALWMK. B pesynsrare akTUBHOW
ZeSTENBHOCTH 06pabaThIBAIONICH TIPOMBIIIICHHOCTH M aTOMHBIX 3JICKTPOCTAHUMI IPOUCXOIUT €XKETOIHOE HAKOTLIEHHE
~11aMOB, YTO HANPAMYIO CBA33HO C 3arPA3HCHUCM OKpYyXaiowled cpeibl MetautaMu. OJHAKO MOC/AEN0BATE/IbHOE H
OBCEMECTHOC BHEJPEHHE OJKOHOMHMYHBIX, Oe30macHBIX M A(QQEKTUBHBIX TEXHONOrMH, OPUEHTUPOBAHHBIX Ha
COXpAaHEHHE OKPYXAIOILEH CPEJIbl, MOXKET CTIOCOOCTBOBATh BOCCTAHOBICHHUIO 3arpPA3HEHHRIX 6uoueHo308. OHUMHU U3
4auboiee NEPCICKTURHBIX TEXHOMOIHMH Ha CCOAHALIHMMA 1eHb ABIAIOTCA GHOTEXHOJIOrHH. BUOTEXHONOTHHU MO3BONISIOT
CIONB30BATh PA3NMUNBIC BMJBI MHKPOOPIaHM3MOB, HX CHMOMOTMYECKHE acCOLMAaUMM M OGHOIUICHKH, YTO BHOCHT
CVILECTBEHHBIH BKJIa/ B IPOLIECChl GHOPEMEMAIIUMMN TSKENBIX META/UIOB, METANLION/IOB M PaIMOHYKJICOTHAOB BOAHBIX U
TOYBEHHBIX ~ pecypcoB. Haubonee MEpPCHIEKTMBHBIMM ~ MCTOYHHKAMH  JUIA  [OMCKAa  METaJI-TOJICPAHTHAIN
MHKPOOPraHMU3MOB, 00]aJalomuX YHWK&IbHLIMA CBOWCTBAMHM M s¢gdexTuBHRIX B npoueccax Ouo- miaM
(DMTOpEME/MAIIHY, ABISIOTCA JKCTpeMaybhble dkoHuwM. Takue cnewuduueckue MecTa pacnpoCTPaHEHb! MO BCEMY
MHUPY M XapaKTEpU3yloTCs JAC(UIIMTOM MUTATENBHBIX BEWECTB (0COOEHHO, ACUIMTOM a3oTa ¢docdopa), obunuem
MarHus 4 BHICOKOTOKCHYHBIX TsiKensix Meramios (Cd, Ni, Cr, Pb, Co, Zn), HU3KHMH MY HEATPAIBHBIMHA 3HAYEHUAMMH
pH, a Takke 3aMEUICHHBLIMU NpoLEccaMu 3po3un [2]. MMKpOOpraHH3Mbl BBIPabaTHIBAIOT PA3NUHBIC MCXAHM3MbI, B
pe3ybTaTe Yero afanTUpylOTCs K IKCTpeMaibHbiM yciosuwsiM. Haubonee WHTEPECHBIM M HHTCHCHBHO H3Y4aeMbIM
cpeliM MEXaHM3MOB ABJIAETCH MpPORYKUMS cuuepodopoB MukpoGHeiMu  Kkietkamu [1].  Cunepodoper -
HU3KOMOJIEKY/IAPHBlE OPTaHUYECKHE COEIWHEHMS, CNOCOOHBIC NIPH YCIOBHUM HENOCTaTKa HMOHOB META/JIOB
(npeuMymiecTBeHHO Fe), CBA3BIBATH MX M3 BHEWIHEH Cpeabl M CMEIMAIM3UPOBAHHBIMM TPAHCIIOPTHBIMM CUCTEMAMH
NOCTABIATH BHYTPh KJETKM /Ul OCYUICCTBICHUA GHOXHMUYECKMX peakuuit [4]. Cunepodopsl 3(pHEKTUBHO CBA3BIBAIOT
W YBEJMUMBAIOT MOJBIKHOCTH LIMPOKOTO KPYra METAIOB, TaKMX Kak Zn, Ni, Cu, Mn, Co, Mo, KOTOpBI€ BOBJIEYEHbI B
K/IETOUHblE NPOLECCH B MUK~ WM MUKPOMOJIAPHBIX KonMuecTsax [3].

[{enblo MaHHOM paBoThl ABUIOCH BhIICACHHE ¥ MACHTUDUKALMSA MUKPOOPraHW3MOB M3 MHHCPAJIOB kapGoHaTHO-
CHJIMKAaTHOTO COCTaBa, MPE/ICTABJICHHBIX CEPNEHTUHUTOM, THAPOMArHE3UTOM WM MarHE3MTOM, XapaKTepu3yIoUIUXCA
BBICOKHM COZICpKaHueM MeTaLtoB. OGpasibl MUHEPAIOB HHKYGUPOBATH B adPOGHMIX H MUKPO3POPHIBHBIX YCIOBUAX
Ha PasTMUHBIX XHAKMX CPeAaXx JUls NMPOBEJICHUA MOCIeAyroUMX aHanu3os. CTPYKTYpy MHHepana OblIa omnpejeneta
peHTreHorpaduyeckumM  aHaiu3oM. XUMUYCCKHA COCTaB MMHEPAIBHbIX 00pasloB ObIT MPOBEACH METOIOM
IPaBMMETPHMM M ATOMHO-3MMCCHOHHON CNIEKTPOMETPHM. AHAIM3 MHKPOOHOrO coobiuecTsa 00pa3LoB MHHEPATIOB Obl1
TPOBEJICH METOOM Ha OCHOBE CCKBCHMpoBaHMs renos 16S pPHK. BBUTO 1I0Ka3aHO, YTO AOMMHHPYIOUMMH BHIAAMH
ABIAIOTCA NpeAcTaBuTeNy nopsuka Bacillales, Bacteroidales, Clostridiales. Bsuy BeIAENEHBI ¥ MACHTH(ULIHPOBAHBI 110
puGocomanbibiM Geakam meTogoM MALDI Biotyper aspoGusie u daKy/IbTaTHBHO-aHAaIPOOHbIE MUKPOOPraHM3MbI: B.
atrophaeus, B. cereus, R. erythropolis, S. maltophilia, B. thuringiensis, L. fusiformis, S. mizutaii, S. marcescens.
MneHTH(UIMPOBAHHBIE MUKPOOPraHH3Mbl OBLITH NPOBEPEHbI Ha CIOCOOHOCTh CEKPETUPOBATH cuziepodoph! pasIHYHOro
THIIA B YCTOBMAX TONOJAHMs 110 XKeje3y [yTem ToceBa Ha CHelMUUCCKYyI0 CPely, COACPHKaAIyio KpacuTelb XpoM
asypon S (CAS arap). Bhito ycTanosfieHo, 4To Haubonee aKTHBHBIE [POJYHCHTRI cuepodopoB  ABJIAIOTCH
npencraButeny poaa Basillus.

Takum o0Gpa3oM, BHEpBbIE YJANOCh YCTAHOBUTh MMKPOGHOE pasHooGpasue MHHepalbHBIX 00pasioB
NPE/ICTABNICHHbIX CEPICHTUHUTOM, THIPOMArHE3UTOM H MAarHesutoM. B xoje HcCIeN0BaHUA OblM  BBLIEIEHBI
IIEPCIIEKTHBHBIC METALI-TOJIEPAHTHRIE WTAMMbl MHUKPOOPTaHH3MOB, croco6HbIe NPOAYIMPOBaTh CUAEPOGOPEI, Lid
NaNbHEMIIMX MCCTeI0BaHui N0 CoCOBHOCTH CHACPO(OPOB CBA3BIBATE THKENBIE METATBI H METAMIOW/Ib C LCIIBIO
6UOpeMeMALIMH 3arPA3HEHHBIX TEPPUTOPHUIL.

PaboTa BHIMOJHEHA 3a CYET CPEACTB CyOCMAWM, BBLICNCHHON B pamMKax rOCYIapCTBCHHOW MOAEPAKH
Kazanckoro (IIpuBospkckoro) ¢enepaibioro yHUBEPCHTETa B UC/AX NOBBIUCHUS Cro KOHKYPEHTOCMOCOOHOCTH Cpe.1H
BEIYIMX MHPOBbIX HAy4HO-00pa3OBarTe/ibHIX ~LCHTPOB M  NOJACpXKaHA  [PAHTOM Poccuiickoro  donia
(yHaamMeHTanbHBX uccaeaoanunii POOU 15-04-02110.

JIUTEPATVYPA:
1. Ahmed E. Siderophores in environmental research: roles and applications / E. Ahmed and J.M. Holmstrom
Microb. Biotech. —2014. — V. 7. —~N.3. —P. 196-208.
2. Daghino S. Fungal Diversity Is Not Determined by Mineral and Chemical Differences in Serpentine Substrates S
Daghino, C. Murat, E. Sizzano, M. Girlanda, S. Perotto // PLoS ONE 7: e44233. doi: 10.1371/journal.pone.0044233
pmid: 23028507.

147



