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Phylogeny, function and physiology of microbes playing important roles in carbon flo
w in the marine subsurface environments
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In the past decades, microbial community in the marine subsurface environments h
ave been studied, and total biomass of microbial cells in the marine subsurface was estimated to contribut
e to 0.6% of the total living biomass carbon on the Earth. However, roles of those deep life were still la
rgely unknown. In this study, we first investigated diversity of cooS gene, which encodes beta subunit of
anaerobic carbon monoxide dehydrogenase, in the subseafloor environments. DNA was extracted from marine s
ediments obtained at Gulf of Mexico, Fuan de Fuca, South Pacific Gyre, Nankai Trough, and off Shimokita pe
ninsula by 10DP expeditions. Fragment of cooS gene was amplified by PCR and sequenced. The sequencing resu
Its indicated that diversity of cooS gene in the sediments were very small comparing to 16S rRNA gene. Alm
ost all obtained sequences were not related to the known cooS gene sequences in the database and formed di
stinct clusters in a phylogenetic tree.
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Figure 1 Sampling location 1:Juan de Fuca,
2: Gulf of mexico, 3: Nankai Trough, 4: Off
Shimokita peninsula, 5: South Pacific Gyre
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Table 1 Sample properties of sequences
obtained in this study

Site Depth  Number of
[mbsf*]  sequences

Gulf of Mexico 46.2 31
392.2 45
Off Shimokita 1.4 6
Peninsula 47.5 6
Juan de Fuca 2.5 33
4.6 28
South Pacific Gyre 1.7 37
Nankai Trough 0.8 26
138.4 75

denotes meters below seafloor
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Figure 2 Molecular Phylogenetic analysis by Maximum Likelihood method

The evolutionary history was infered by using the Maximum Likelihood method based on the
JTT matrix-based model. The percentage of trees in which the associated taxa clustered
together is shown next to the branches. The analysis involved 284 amino acid sequences. All
positions containing gaps and missing data were eliminated.
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