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Methanogenic archaea and their mediated methanogenic
pathways in cold wetland
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Abstract: Cold wetlands contribute great portion of the global methane. This is attributed to
the inhabited diverse microbes including methanogenic archaea, where they convert the or-
ganic materials to methane. This review summarized the recent studies on the diversity of
methanogenic archaea, and methane emission pathways in the cold wetlands and their correla-
tion with environmental parameters. The so-far studies indicated that acetate is the main
methanogenic precursor in the wetlands located in cold regions, hydrogenothophic methano-
genesis occurs mainly in wetlands located in the warm regions and acidic peat, while metha-
nol- and methyl amine-derived methanogensis restricts in ocean and saline water. Zoige wet-
land situates on Qinghai-Tibet Plateau locating in the low latitude region but at high altitude.
Our previous study indicated the significant methanogenic contribution of methanol in this
wetland. Accordingly, the methylotrophic and aceticlastic Methanosarcinales and hydro-
genotrphic Methanomicrobiales constitute the predominant wetland archaeal community.
However, methanogenic pathways and methanogen community structures vary with the wet-
land soil types and their pH as well as the vegetations, like methanol-derived methane ac-
counting for 17% total methane flux in Eleocharis valleculosa growing soil, while acetate
contribute the main methane in Carex muliensis planted soil in Zoige wetland. Though playing
an important role in methane emission of cold wetlands, the so-far cultured cold-adaptive
methanogenic strains are very few. The low-temperature-responsive genomics analyses show
that a global gene reperpoire may involve in cold adaptation in methanogenic archaea.

Keywords: Zoige wetland, Methanogenic archaea, Methangenic pathways
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Table 1 Source of global methane emission
from identified source®™

e

3 B e
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Source emission % g
(Tgla) ()
H 9% K5 Nature source
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HER" Energy 75-110 13-18
generation
JKAGH Rice agriculture 25-100 7-17
WiIRIAM Landfills 35-73 6-12
&by H
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CH, FUSR= AU, ABRAFHERCN 100-250 Tg ™, 51
Bk T2 15%—40% 41k CH, HECE™, J A2
T AT RN BRI A ) o f e ARV E
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SR G SR A . T3k S I MR
PRI, T A P BAFIUT 18 A R VR 2354 R T
45, X AEk e A EE T, RS
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Table 2 Methanogens separated from cold environment!®

. Isolation In situ o °

Species site temperature (°C) Growth temperature (°C) Ty (°C) References
Methanogenium Ace Lake, . .
frigidum Antarctica =2 0-18 15 [41
Methanococcoides  Ace Lake, . o
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marinum
Methanosarcina o .1\ gay, Alaska 1-6 5-28 21 [8]
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Methar}osarcma Soppen Lake, 5 1-35 25 [9]
lacustris Switzerland
Methanolobus Zoige Wetland at Tebtian _ .
psychrophilic R15 Plateau, China ie=i.2 =58 = [10]
mgha”"ba‘“e”m Peat bog, Siberia 1-3 5-30 2530 [11]
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. Skan Bay, Alaska 1-6 5-30 19.4 [12]
boonei
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