BCGO4-P0O1 HAMERSER S EA2016EAS

FSN—F UHBRMICRSNSWEYEBR ERIAEE @ LBV ~SENHI
Transition of microbial communities and laminated structures in travertines: a case study
in northern Sumatra, Indonesia
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Biogeochemical cycle of methanol in anoxic deep-sea sediments of the eastern Japan Sea
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Methanol is one of the most important carbon and energy sources in anoxic environments. However,
the biological flux and lifetime of methanol in anoxic marine sediments are largely unknown. In
this study, we report quantitative methanol removal rates in subsurface sediments for the first
time. Methanol concentrations in pore water from Japan Sea sediments gradually increased with depth
below the sulfate-methane transition zone. Based on anaerobic incubation experiments with
radiotracers, high rates of microbial methanol consumption were detected in the sediments. Our
experiments also showed that the methanol oxidation to (0, surpassed methanol assimilation and
methanogenesis from C0,/H, and methanol. Nonetheless, a significant decrease in methanol was not
observed after incubation, likely because of the microbial production of methanol in parallel with
its consumption. This study suggests that microbial reactions play an important role in the sources
and sinks of methanol in subseafloor sediments.
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Co-occurrence and Metabolic Consequences of Candidate Bacterial Phyla and Anaerobic
Methane Oxidizing Archaea in the Deep Crustal Biosphere
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The terrestrial crust is known to harbor deep microbial life energetically dependent on organic
matter and/or H,. Recent studies have provided fragmented pieces of evidence suggesting that
anaerobic oxidation of methane (AOM) is microbiologically mediated in the terrestrial subsurface as
well as the deep oceanic crust. As the abundance of methane is extremely common in the deep
aquifers, the existence of subsurface microbial ecosystems capable of harvesting the energy from
AOM can dramatically change our view of the Earth’s biosphere. Here we show the integrated evidence
of the anaerobic methanotrophy based on geochemical, stable isotopic, molecular phylogenetic and
metagenomic data from the deep granitic aquifer. High-quality groundwater was collected from two
adjacent boreholes drilled into highly and sparsely fractured domains at a 300-m deep stage of the
Mizunami underground research laboratory (URL), central Japan. The highly fractured domain was
associated with groundwater dominantly colonized by AAA (AOM associated Archaea) and the candidate
phyla 0D1 and OP3, neither of which were detected from the sparsely fracture domain with
groundwater enriched with H, (~10-100 nM) and depleted in sulfate (<5 pM). Consistent with 16S rRNA
gene sequences, methyl-coenzyme M reductase gene sequence analysis revealed the habitat segregation
of AAA and methanogens corresponding to the fracture domains. As the strong correlation of AAA and
sulfate was statistically indicated by canonical correspondence analysis (CCA), anaerobic methane
oxidation coupled to sulfate reduction was experimentally demonstrated by the amendment of 13CH4 of,
and the subsequent detection of "C-enriched dissolved inorganic carbon from, microbial cells
incubated in groundwater with and without the molybdate inhibition of dissimilatory sulfate
reduction. Heatmap of 16S rRNA gene abundance in the boreholes within the two domains over two
years showed the highly correlated distributions of AAA and the candidate phylum OP3, the nearly
completed genome of which has functional genes involved in sulfur metabolisms such as a potential
reductase gene of nitrite and sulfite. Although the syntrophic partnership among AAA and the
candidate phyla needs to be further investigated, our results clearly demonstrate that the deep
methanotrophy coupled to sulfate reduction is microbiologically mediated, which leads to the
reconsideration of the biomass production and the cycling of hydrogen, carbon and sulfur in one of
the largest microbial habitats on Earth.
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Effects of sedimentary redox conditions on Eukaryotic DNA recorded in deep-sea sediments
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Eukaryotic DNA in marine sediments can be a useful indicator of both ancient marine ecosystem in
water column and living microbial eukaryotes in sediments. However, the environmental factors that
influence the composition and preservation of eukaryotic DNA in marine sediments are poorly
characterized. In this study, we examined effects of sedimentary redox conditions on the diversity
of eukaryotic communities recorded in deep-sea surface sediment samples from 8 sites of the Japan
Sea (from oxygenated abyssal sediments to sulfidic sediments in methane seeps) using a combination
of various geochemical and molecular-biological tools. Sedimentary redox conditions were
characterized by depth profiles of pore water (oxygen, nitrate, iron, sulfide, etc.) and bulk
sedimentary organic matter (TOC, TN, 6"C, 6"N). The concentration and diversity of 185 rDNA in the
sediment samples were investigated by qPCR and pyrosequencing. Decreases in 18S rDNA concentration
with sediment depth were rapid in the oxic sediments, while decreases were moderate in the anoxic
sediments and the sulfidic sediments. The community composition based on 18S rDNA sequences also
varied with the sedimentary redox conditions. These results suggest that redox conditions of
surface sediments can be important factors controlling the composition and preservation of
eukaryotic DNA in deep-sea sediments.
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Biogeochemistry and subglacial meltwater limnology in East Antarctica: insight from
microbial response with subglacial silica input in a perennially ice-covered lake at
Rundvagshetta
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(a) Lake Maruwan, a perennially ice-covered glacial lake at the Rundvagshetta on the Soya
Coast of Lutzow-Holm Bay (LHB), East Antarctica. (b) a drainage map of the Antarctic ice
sheet. Modified after Anderson et al., Quaternary Sci. Rev., 2002 and Takano et al., this study.
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