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1.
Archaeal community in the potential gas hydrate bearing sediment at offshore SW
Taiwan
Sue-Yao Wu, Chuan-Chuan Hung, Shu-Jung Lai, Jiun-Yan Ding and Mei-Chin Lai*

Department of Life Sciences, National Chung Hsing University, Taichung, Taiwan

The deep sub-seafloor biosphere is among the least-understood habitats on Earth,
even though the huge microbial biomass plays a potentially important role in
long-term controls of global biogeochemical cycles. The research team from Taiwan,
supported by the Central Geological Survey (CGS), has been demonstrated at SW
offshore Taiwan that indicated this area are potential gas hydrate region. In this study,
the composition of the Archaeal community was determined by 16S rRNA
phylogenetic analysis of clone libraries derived from DNA extracted from sediment
samples obtained by piston cores from Marion Dufresne 178 cruise. The phylotype
analysis of all core sediments from both passive and active continental margin
represented similar phylotype groups, such as MBG-D, ANME, SAGMEG, DSAG, MGI
and MCG, as reported in cold seep, hot vent and gas hydrate habitats undersea.
Among them, DSAGs are dominant which represented the archaeal community
structure of the gas hydrate bearing sediments, and contained sulfate reducing

archaea (SRA) and ammonia oxidizing archaea (AOA). MGI phylotype are almost



belongs as AOA which 96-97 % similarity of 16S rRNA gene with Nitrosopumilus sp. in
our clone libraries. These microbial communities at the potential gas hydrate zones
are useful databases to understand of microbial diversity, contribution and the

effects of microbial activities.

2.
Isolation and Characterization of Methanoarchaea in Potential Methane Hydrate

Bearing Sediment from SW offshore of Taiwan

Mei-Fei Chen, Chieh-Yin Weng#, Sue-Yao Wu and Mei-Chin Lai *
Department of Life Sciences, National Chung Hsing University, Taichung, Taiwan

ABSTRACT

The potential methane hydrate investigation from SW offshore of Taiwan
revealed that high methane concentration was contributed from methanogen. To
further explore the diversity of methanogen involve in methane hydrate and deep
sea environment, we isolated methanogens from deep core sediments of Tainan
Ridge, KP-9 region, 96 Mud Volcano groups, Good Weather Ridge, Fangliao Canyon
and Deformation Front off the offshore southwestern of Taiwan. Methanogen
enrichments were performed anaerobically at both minimal and rich methanogen
basal medium with formate, acetate and methanol as substrate for methanogenesis,
respectively. After serial sub-transfers with vancomycin to inhibit the bacterial
growth and anaerobic roll-tube technology were performed to obtain the single
colony for pure culture isolation. Methanogenic strain S3Fa was enriched from core
sediment sample at 96 Mud Volcano groups. Strain S3Fa was nonmotile and highly
irregular coccids and use formate as a catabolilic substrate but not acetate, methanal,

2-propanol, iso-butanol or trimethylamine. Acetate was not required or stimulated
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the growth of strain S3Fa. Yeast extract and tryptone were not required but increased
the growth rate. The cells were neutrophilic (pH 5.61 to 7.53) and mesophilic, with a
maximum specific growth rate of 0.046 h™ at 37 °C. And strain S3Fa grew in a wide
range of salinities, from 0.1 to 1.37 M NaCl. The 16S rRNA based phylogenetic
analysis indicated that it is most closely related to Methanoculleus marisnigri and
Methanoculleus submarinus (99 % sequence similarity). However the optimal
temperature of growth was different indicated that S3Fa may belong a new species.
Also the partial purified strain from Tainan Ridge (core 8), 96 Mud Volcano groups
(96J, S1 and S3), KP-9 region (corel and corel9), Fangliao Canyon (B1-2) and
Deformation Front (19A and 20B) analysis of the 16S rDNA gene sequence revealed
that these culture are phylogenetically related with Methanosarcina mazei (99 %),
Methanogenium marinum (98 %), Methanosarcina lacustris (98 %), Methanofollis
liminatans (95 %), Methanogenium cariaci (95 %), Methanogenium frigidum (95 %),
Methonoculleus marisnigri (97 %) and Methanosarcina barkeri (99 %). Investigation
in these methanogenic archaea should gain insight in understanding the life under

the deep sea.
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