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Introduction

West-Siberian Wetlands are considered to be the patent terrestrial
source of atmospheric methane on Earth. Methanssa@mi from wetlands is
controlled by a complex set of abiotic and biotactbrs like temperature,
soluble carbon source availability, Eh, pH, wateaikability, properties of
plants covering the site, soil texture, microbiahenunity composition, etc.,
linking the physical-chemical and biological chaegistics of environments
[Glagolev, 1998 Wagner et al 1999; Merila et al, 2006]. Thus, the methane
dynamics in situ is strongly connected to the sgecharacteristics of a
particular site. In our previous study of the metigenic community of tundra
soil and the Bakchar bog (Southern Taiga of Wesker&), some specific
features of the communities functioning have bexealed, the main finding of
which was that temperature and pH act as factayslagng trophic microbial
interactions and influences methanogenic pathwkgpssjyurbenko et gl1996,
2004, 2007]. It is as yet unclear whether the amiohs made for Bakchar bog
are also true for other wetland ecosystems thaterdiin environmental
conditions. Differences in environmental conditidead to differences in the
rates of degradation of organic matter, alteringthaeogenic community
compositions inhabiting these ecosystems, as wall tarning on/off
corresponding pathways of methanogenesis.

The track of the expedition in 2007 went along Wiele West Siberian
wetland from the South to the North and to coveraarof different climatic
zones including taiga and tundra regions as weableasafrost.

The bog “Chistoe” is located in Khanty-Mansijsk adistrative area and
belongs to a belt of ombrotrophic sphagnum bogs,ntlost extensive type of
environments in West Siberia.

The aim of this work is to explore the methanogemitential of the
above mentioned individual ecosystem in the contéxthe comparative studies
of different types of wetlands through the analydisnethanogenic community,
its trophic micrtobial structure and main factoegulating its activity.

Results and discussion
The samples were transported to the laboratory rucaoladitions similar
to those detaining in situ, and then used for dheiatory experiments. The pH
was 4.3-4.4. The potential of the microbial comnymtd produce methane has
been estimated in the incubation experiments irtgéh@erature interval from 4
to 25C (Fig.1). The @ has been calculated according to the rates of
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methanogenesis and is 2.5. The increase of the amagenesis rate with
temperature increasing indicates the existencesgélpoactive methanogenic
community operating at low temperature, but havtsgoptimum at moderate
temperature.
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Fig.1. The rates of methanogenesis in the samples fierpgat bog “Chistoe”
at different temperatures.

The anaerobic community represents a biologicaksyghat is balanced
by the coordinated interactions of the constitumitrobial groups. So, the study
of biological production of methane should invoha only field measurements
and isolation of the key microorganisms, but aldorabial interactions at the
community level. The functional groups are hydralyt fermentative,
syntrophic, homoacetogenic and methanogenic migesosms. To stimulate a
response of the functional microbial groups, charéstic substrates were
introduced into the microbial system. The dynanaitsubstrate decomposition
and product formation were be monitored over tinneird) the incubation at
15°C. The substrates used in the experiments were@sgguthat is indicative of
the activity of fermenting bacteria, acetate (acketstic methanogens), formate
and H+CO, (hydrogenotrophic methanogens), as well as methamo
trimethylamine (C1-methanogensKdtsyurbenkp2005]. Glucose stimulated
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the development of both fermenting microorganismd anethanogens. The
most favourable methanogenic substrate appeard@ tormate and HCO,
probably indicating the MHdependent methanogenesis as the predominant
pathway in the bog “Chistoe”.

Application of culture-independent molecular tecjugis based on 16S
rRNA gene sequences (creating clone libraries aB€FS Fchwieger and
Tebbe 1998]) reveals predominant microbial clusters aghdBacteria and
Archaea. The former are presented Alphaproteobacteriaas well as by
Acidobacteriaceae and Oxalobacteriaceae, whereas the latter includes
Methanomicrobialesand Methanosarcinaleswith representative clones from
Methanosarcinaceaand MethanosaetaceaélThe methanogenic archaea from
the aforementioned orders are belonging to two itranal categories:
hydrogenotrophs and acetoclastic methanogens. i$hike evidence for the
operation of two main methanogenic,{fependent and acetoclastic) pathways
at the degradation of organic matter in the studisakystem.

Outlook

The additional study of the predominant methanageathways will be
done by using radioactive tracers {{Z]acetate and NatCO,) [Kotsyurbenko
etal, 2004] for the immediate methanogenic precurstihat can be
incorporated into CKH The contribution of different pathways to total
methanogenesis will be then calculated.

SSCP molecular approach will be applied to investigthe microbial
successions in the system activated by addingrdiffesubstrates characteristic
for the key microbial groups.

The samples supplemented with different substrates incubated for
kinetic experiments will be further used to obtaittive enrichments and pure
cultures of the key microorganisms.

To quantify bacterial and archaeal components @fctthmmunity as well
as acetoclastic methanogens, FISkingann et al 1995] and gPCRYu et al,
2006] techniques will be used with probes and prénspecific for Bacteria,
Archaea and for the ord&tethanosarcinales

The data collected will provide insights into céate®n between trophic
structure, microbial composition and functioning die methanogenic
community. The results will be compared to thos¢aioled for other West
Siberian wetlands to better understanding pectiéariof microbial ecology of
methanogenic communities inhabiting such ecosystems
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METAHOI'EHHOE COOBHIECTBO MUKPOOPTAHU3MOB U3
OJIUTOTPO®HOI'O BOJIOTA «HUCTOE» (BANTAJIHASI CUBUPD):
JAHHBIE ITPEABAPUTEJIBHOI'O U3YYEHUSA U INEPCIIEKTUBbI

Kouropoenxo O.P., /la Cunvea A.Il., I'nazones M .B.

Obpasyvt mopgha uz boroma «Hucmoe», pacnonodicennozo psoom c noc. Llanwa
(Xanmvi-Mancuiickuii AO) 6viu omobpanet ¢ 2007 ¢ enyoumvr 15-30 cm. Ilpu
UHKYOUpOBAHUU OAaHHbIX 00pa3yos o0bpazosanue Memana HNPoUCXoouno 60 6cem
eviopannom memnepamypnom unmepsare om 4 0o 25°C. Ckopocmv memanozenesa
eospacmana npu  NOGblleHUU memnepamypvl ¢ kodppuyuenmom Qo= 2.5.
Tpeosapumenvhas — MONEKYIAPHO-OUONOULECKAS Xapaxmepucmuxa cocmasa
anaspobno2o MUKpobHO20 coobujecmea u3 BbIUEHA3BAHHBLIX 00PA3YO8, NPOBEOEeHHAs
memooamu 16SPHK u T-RFLP nokazana npucymcemeue memanoeenog uz cemeticms
Methanomicrobiaceae Methanosarcinaceadlethanosaetacead®seoenue ¢ cucmemy
PA3TUYHbIX  CENeKMUBHBIX — CYOCMpamosg. — 2loKO3bl,  ayemama, — MemaHond,
mpumemunamuna, gopmuama u HlCO, nokasano uamuuue axmueHou 6GpOOUNbHOLU
MUKpoO@opusl, a makdce 8000poO- U ayemam-ucnonv3ylowux memanozenos. Taxum
06pasom, Hawu OaHHble YKA3bIBAIOM HA GYHKYUOHUPOBaHUe COANAHCUPOBAHHOZO
ACUXPOAKMUBHO20 MEMAHOZEHHO20 cO00Wecmaa 6 uccredyemulx oopasyax. Paznooicenue
OP2AHUYECK020 — 6eujecmed  Npoucxooum Kak no  B00OPOOHOMY, MAK U  HO
ayemoraacmuyeckomy nymu. s 6Gonee 0emanbHO20  U3YYEHUs — AHAIPOOHOZO0
coobujecmea NIAHUPYemcsi NPUMEHeHUe PAOUOUZ0MONHBIX UCCIeO08AHUL, d MAKIICEe
pAada  moaekynapHo- oOuonoeuueckux memooos, maxux kak FISH u qPCR oas
KOIUYeCMBEHHOU OYeHKU OCHO8HBIX MuKkpoonwix epynn u SSCPons usyuenus mukpoomnwix
CyKyeccull npu 8apbupoSaHull pasIuynbix napamempos (memnepamypol u cyocmpamos,
UCNONBIYEMBIX OISl AKMUBAYUL ONPEOETeHHBIX MUKDOOHBIX MPODUUECKUX SDYNN).
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