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Llens. Ilpu ncnonb3oBaHUM OMOMH(POPMATUUECKUX METOAOB aHAIN3a OOHAPYKUTh T'€He-
TUYECKHE aJlaliTallii BOIOPOIMCIIONB3YIONIMX MeTaHOTeHOB poaa Methanobacterium k yciosu-
SIM BEYHON MEp3JIOThI, U OIPEAEIUTh POJIb ITUX MUKPOOPTraHU3MOB B KPyrOBOPOTE JKeje3a.

Mamepuanvt u memoowl. JInsi CpaBHUTEIBHOTO UCCIEIOBAHUS ObUIM MPOAHATM3HPOBAHBI
TEeHOMHBIE IIOCJIEIOBATEIIbHOCTH YETHIPEX APKTHUECKUX LITAMMOB U JIByX OMMKaMIIMX K HUM
HITAMMOB METaHOAapXeH, BBIACIEHHBIX IPU YMEPEHHBIX TeMmIieparypax. Jlaigee Obul mpoBeneH
HOUCK YHUKAJIBHBIX I apKTUUECKUX IITAaMMOB OCJIKOB M YCTAHOBJIEHUE UX POJIM, a 3aTeM aHa-
JIM3 U3MEHEHHUS pacipOoCTPaHEHHOCTU OTAEJBHBIX OEJIKOBBIX I'PYMI [0 aHHOTALUSAM JBYX 0a3
JTAHHBIX.

Pesynomamer. Cpenu oOHIMX IN€HOB apKTUYECKUX METaHOApXeill oOHapyKeHbl (uiaBUH-
peayKTa3bl M M30Xapu3Marasbl, 3aMMCTBOBAaHHbIE HE3aBUCUMO JIBYMsI IPYMIIAMU IITAMMOB Y Oak-
TEpUN Pa3HBIX TAKCOHOMHUYECKHUX TPYII. DTU T€HBI CBA3AaHBI C MPUCIOCOOICHUEM K JACPHUIUTY
&KeJe3a, MOXKHO MPENOJI0KUTh, YTO KOAUPYEMbIE 3TUMHU T'€éHaMH OeJIKU JOCTaTOYHO 3HAYHUMBI
JUIsl BbDKMBAHUS B YCJIIOBUSAX BEUHOW Mep3iioTe. AHAIU3 aHHOTAlui 1o 6a3aM JaHHBIX MOKa3all,
YTO Y apKTUYECKHX METaHOapXeW YBEIMYMIIOCh KOJIMYECTBO (UIaBUH-PEAYKTa3, JIMIOKAJIUHOB
(CBSI3aHHBIX, B TOM YHMCIIE, C TPAHCTIOPTOM XKeJie3a) 1 MEMOPaHHBIX TPAHCIIOPTEPOB JABYXBAJICHT-
HBIX METAJUIOB. YMEHBIIMJIOCH KOJMYECTBO OEJIKOB C JKE€JI€30-CEpHbIMU KJlacTepaMu, (eppeiok-
CHHOB, pyOpeaoKCHHOB. McxXons U3 JaHHBIX TPEABIAYIIETO OMBITA, MOKHO MPEIIOIOKUTH, YTO
9TH aJalTallly CBsI3aHbl C KOMIIEHcAlMel neduuuTa xeses3a, a UMEHHO C yTpaTod YacTH jKene-
30Co/IepKalIuX OENIKOB MM MX 3aMEHOM Ha (uIaBHH-COJEpIKallHe, a TaKXKe C YBEIMYEHUEM KO-
JMYECTBA EPEHOCYNKOB JIByXBAJIECHTHBIX HOHOB.

3axniouenue. TlonydeHHble pe3ynbTaTbl MO3BOJSIOT MPEANOIOKUTH CYIIIECTBOBAaHUE CIIOXK-
HOH B3aMMOCBS3M OMOTE€OXMMHUYECKHUX LIUKJIOB JKeJle3a U METaHa B apKTUYECKUX OTIIOKEHHSX.

Knroueswie cnosa: MCTAaHOI'CHE3, KPYTOBOPOT KEJI€3a, aHaJIu3 TCHOMOB, BEYHAsA MCP3JI0TA.
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Aim. Using bioinformatic methods of analysis, to detect genetic adaptations of hydrogen-
using methanogens of the Methanobacterium genus to permafrost conditions, and to determine
the role of these microorganisms in the iron cycle.

Materials and methods. For a comparative study, we analyzed the genomic sequences of
four Arctic strains and two strains methanogens closest to them, isolated at moderate tempera-
tures. Next, a search for proteins unique to the Arctic strains was made and their role was deter-
mined, and then an analysis of changes in the prevalence of individual protein groups was car-
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ried out according to the annotations of two databases.

Results. Flavin reductases and isocharismatases, borrowed independently by two groups
of strains from bacteria of different taxonomic groups, were found among the common genes of
arctic methanoarchaea. These genes are associated with adaptation to iron defficiency, it can be
assumed that the proteins encoded by these genes are significant enough for survival in perma-
frost conditions. An analysis of database annotations showed that the number of flavin reductas-
es, lipocalins (associated, among other things, with iron transport), and divalent metal membrane
transporters increased in Arctic methanoarchaea. The quantity of proteins with iron-sulfur clus-
ters, ferredoxins, rubredoxins decreased. Based on previous experience, it can be assumed that
these adaptations are associated with iron deficiency compensation, namely, with the loss of
some iron-containing proteins or their replacement with flavin-containing ones, as well as with
an increase in the number of divalent ion carriers.

Conclusion. The obtained results allow us to assume the existence of a complex relation-
ship between the biogeochemical cycles of iron and methane in Arctic deposits.
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