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The rate of CH, release from thawing permafrost in the Arctic has been regarded as one of the determining factors on future global climate. It is uncertain how indigenous microorganisms would interact with such changing environmental conditions
and hence their impact on the fate of carbon compounds that are sequestered in the cryosol. Multitudinous studies of native surface cryosol (top 5 cm) and microcosm experiments have provided growing evidence of effective methanotrophy (Fig.
2A&B).

Cryosol samples corresponding to the active layer were sampled from a sparsely vegetated, ice-wedge polygon at the McGill Arctic Research Station at Axel Heiberg Island, Nunavut, Canada (N79°24, W90°45) before the onset of annual thaw (Fig. 1).
Pyrosequencing of 16S rRNA gene indicated the occurrence of methanotroph-containing bacterial families as minor components (~5%) in native cryosol including Bradyrhizobiaceae, Methylobacteriaceae and Methylocystaceae belonging to the alpha-
Proteobacteria, and Methylacidiphilaceae within the Verrucomicrobia (Fig. 3). The potential of methanotrophy is supported by preliminary analysis of metagenome data, which detected the presence of putative methane monooxygenase gene (MMO)
sequences related to Bradyrhizobium sp. and Pseudonocardia sp. (Fig. 4). Proteome profiling of native cryosols in general yielded minute traces of proteins, which likely hints at the dormant nature of the cryosol microbial consortia. The lack of a
specific database for permafrost posed an additional challenge to protein identification. Microcosms exhibited a net CH, consumption of ~65 ng C-CH, per gram (fresh weight) of cryosol over 16 days of aerobic incubation at room temperature. Protein
extraction and characterization identified 350 proteins from acetate-amended microcosms, whereas only 33 proteins could be identified in the control set. Most of the identified proteins are involved in energy metabolism or post-translational
modification of proteins. Although the activity of Shewanella sp. was suppressed by the higher acetate concentration, other bacteria were activated. This was shown by at least a 10-fold increase in the number of identified proteins, which were
primarily players in cellular energy metabolism. Among them, proteins belonging to the anaerobic Fe3* reducer, Geobacter sp. and to methane-oxidizers, Bradyrhizobium sp., Methylosinus sp. and Methylocystis sp. appear dominant. This result
indicates incubation experiment enhances microbial activities and causes significant shift in compositions of active community. (Fig. 6).

In order to advance the database for better biodiversity and functional identification, we are currently using two extraction protocols (Fig. 5) and consolidating metagenome data obtained from the same cryosol samples. A depth profile (from active to
permafrost layer) for methanotrophs is being determined by examining native cores, thawed cryosols as well as enrichment cultures. The proteome information from these samples will be presented, which will be complemented by molecular studies.
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Figure 3. Bacterial composition of total community DNA in native AL
cryosol. Using MOTHUR, phylogenetic affiliation of 3650 16S rRNA gene
pyrosequences (V3 region) were identified using RDP classification
scheme, based on a confidence threshold of 80%. Underlined phyla
contain known methanotrophs, with detailed breakdown in the table.
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especially fungi and algae.

e Construct databases for specific functional groups, for example,
methanogens and methanotrophs.

* Apply proteome profiling strategy to more samples.

Methylocystis sp. ATCC 49242
All layers showed evidence of cellular motility and cellular growth. Many enzymes

that are involved in glucose-utilizing metabolic pathways were identified.

Methylosinus trichosporium OB3b
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Geobacter sp.

10 50 20 ol . - o0 =0 Microbial taxanomy identified by the different databases were not consistent.
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Presentation of related research @ AGU:

- @Gas fluxes in long-term thawing experiment (Poster #: Monday,
C13B-0613)

- Microbial biodiversity (Poster #: Monday, C13B-0620)
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Figure 6. Distribution of protein abundance across different microbial species. Proteins
were compared to Psychrophiles DB and AMO_DB. Proteins that are common to both
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