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Microbial diversity in the cold seep sediment at the Japan Trench

Fumio INAGAKI"™  Yuri SAKIHAMA®""  Chiaki KATO"®
AkiraINOUE"®2"  Koki Horikoshi®=2e00

Depth profiles of naturally occurring bacterial community structures associated with the deep-sea cold seep sediment
in the Japan Trench at a depth of 5,343m were evaluated using molecular phylogenetic analyses of RNA reverse tran-
scribed-PCR (RT-PCRLO amplified 16S rDNA fragments. A total of 137 clones of bacterial crDNA (complimentary
rDNA) phylotypes (phylogenetic types) obtained at 3 different depths (2-4cm, 8-10cm, and 14-16cm) were identified in
partial crDNA sequencings. crDNA phylotypes from the cold seep sediment were dominantly composed of 6- and ¢-
Proteobacteria (36% and 42% respectively). Terminal restriction fragment length polymorphism (T-RFLP) analysis also
indicated the majority of 6- and e-Proteobacteria. Almost all sequences of crDNA belonging to e-Proteobacteira were
affiliated with same cluster (e-CSG: e-proteobacterial cold seep group), and were closely related with rDNA sequences
from deep-sea hydrothermal vent environments. Our results suggest that the bacterial community at the cold seep site
was a specific redox-front type of microbial habitat.

Keywords: cold seep, microbial community structure, RT-PCR, 16S crDNA, subsurface biosphere
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Fig.1 Sampling point of the cold seep sediment.
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Fig. 2 Sediment core sample collected by a push-core sampler and sub-
sampling at the different depths.
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Fig. 3 Depth profile of the number of DAPI-stained cells along the depth.
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Tablel Number of crDNA clones detected from cold seep sediments at 3 different depths

Section Subclass of Proteobacteria Gram-positives  OP8 Unknown Total
a B y o €
2-4cm 4 0 1 19 17 1 0 0 42
8-10cm 0 0 7 18 18 2 1 2 48
14-16 cm 0 5 2 12 23 3 0 2 47
Totd - a5 0 a9 58 6 1 4 137
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Table2 Similarity analysis of bacterial crDNA clones obtained from the cold seep sediment at the Japan Trench

Phylogenetic affiliation  Representative clone  Accession No.

Number of relative clone  Similar rDNA sequences (similarity %)

o-Proteobacteria Cs2.11 AB069785
CSs2.19 AB069787
. p-Potecbacteria Cs830 ABOG9SOS
Cs8.31 AB069809
 y-Poteobacteria cs230 4 ABOGO790
CS5.15 AB069795
CS5.20 AB069797
CS5.30 AB069800
 5-Protecbacteria  C22 ABOGOTS3
CSs2.7 AB069784
CSs2.17 AB069786
CS5.5 AB069791
CS5.24 AB069899
Cs8.12 AB069803
CS8.26 AB069806
Cs8.29 AB069807
. e-Proteobacteria  CS21 . ABOGO7S2
CS2.26 AB069788
CS2.28 AB069789
CSh.17 AB069796
CS8.5 AB069802
 Grampostives css11 ABOG9794
CSh.21 AB069798
CS8.2 AB069801
Cop cs815 AB069B04
Unknown  Css7 ABOGOT®2
CS5.10 AB069793
Cs8.21 ABO069805

1 Pedomi crobium manganicum (94.5)
3 Mesorizobium loti (88.8)

4 Psudomonassaccharophila (986)
1 Methylophilus methylotrophus (92.8)

1 Cycloclasticus pugetii (89.5)

5 Marinobacter aqueolei (87.7)

3 Thioalcalovibrio denitrificans (90.5)
1 Leucothrix mucor (89.6)

2 Desulfobacterium anilini (89.9)
7 Desulfocapsa sulfoexigens (91.0)
1 Desulfobacterium phenolicum (91.9)
3 Desulfocapsa sulfoexigens (96.4)
1 Desulfobulbus elongatus (90.2)
30 Desulfosarcina variabilis (91.4)
3 Desulfosarcina variabilis (93.1)
Desulfosarcina variabilis (91.7)
””” 19 Bewzenemineralizing consortium SB-17 (98.2)*
7 VC2.1 Bac1(93.0)*
3 Benzene mineralizing consortium SB-17 (94.0)*
25 Benezne mineralizing consortium SB-17 (94.2)*
4 VC2.1 Bacl(92.1)*
””” 1 Fushacterpawcivorans(9L1)
1 Ruminococcus flavefaciens (84.8)
4 Bacillus halodurans (94.1)
””” 1 oess@sr
””” 1 Deslfuromonaspalmitatis (889
1 Benzene mineralizing consortium SB-15 (97.2)*
2 Benzene mineralizing consortium SB-45 (97.4)*

* Environmental rDNA clones.
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Fig. 4 Phylogenetic relationship between the representative crDNA clone sequences from the cold seep sediment and rDNA
sequences of related pure cultures and environmental clones among subclass of 8- (A) and e-Proteobacteria. The trees were
constructed by neighbor-joining analysis. The values of 100 bootstrap tria replications are given for nods in trees.
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