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Shift of microbial community structuresin a deep-sea sedimentary
rock collected at the Japan Trench

Yuri SAKIHAMA®®  Fumio INAGAKI"?  Ken TAKAIZ®
Tetsushi KOMATSU"”  AkiraINOUE""""  Koki HORIKOSHI~""*

Microbial community structures in a deep-sea sedimentary rock collected from a site in the Japan Trench at a depth
of 6337m by m by means of the manned submersible Shinkai 6500 during a scientific cruise aboard the R/V Yokosuka
in May 1999 (dive number, 6K#487) were analyzed down to the inside using enrichment culture methods and culture-
independent molecular phylogenetic techniques. The rock was subsampled into four sections (S1 to $4 ; from the sur-
face to the inside), and cell density of DAPI-stained cells and colony-forming units (CFU) were determined. Terminal-
restriction fragment length polymorphism (T-RFLP) analysis of PCR-amplified 16S rRNA gene (rDNA) sequences
indicated that a shift in bacterial ribotype structures occurred in the sections at different depths from the surface. rDNA
clone analysis revealed a significant change in microbial rDNA community structures. Bacterial rDNA community
structures in the sections S1 to S3 were comprised of typical marine bacteria mainly members of the a-and y-subclass of
Proteobacteria, while rDNA signatures for the -subclass of Proteobacteria and the High G+C Gram Positive Group
were obtained from the most inner structure. The transition of bacterial rDNA community structure revealed the possi-
ble infiltration of seawater and microorganisms into the rock and strongly suggested the existence of unusual endolithic
microbial communities in isolation during the geological time scale of history of the rock.
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Tablel Chemica composition of the deep-sea rock collected at the
Japan Trench at the depth of 6337m.
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Fig. 3 Microbial mass estimation in each section of the deep-sea rock. (A) Total direct count of DAPI-stained cells by epifluorescence microscopy.
(B) Colony forming units in cultures incubated at pH 4.5, 7.0, 10.5 at 10 °C. (C) Colony forming units in cultures incubated at pH 4.5, 7.0,
10.5 at 30 ° C. No colony was obtained by cultivation at temperatures greater than 55°C.
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Fig.4 T-RFLP fingerprint patterns of bacterial 16S rDNA digested

with Hhall for 8 h. The peak gaining or specific to the inner
section isindicated by an asterisk.
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Table3 Phylogenetic bacterial rDNA clone type analysis

. Phylogenetic Related organism Similarity Number of
Section group C lonetype or clone (%) related clones
S1 FCB group* SB1.2 Chryseobacterium 86.1 5

meningoseptium CIP 6057
5/29
o-Proteobacteria ~ SB1.20 Caulobacter sp. FWC38 97.5 1
SB1.25 Olavius loisae 90.5 1
endosymbiont 3
S 2129
y-Proteobacteria SB1.3 Fundibacter jadensis 9.1 7
SB1.8 Methylophaga sulfidoborans 924 5
SB15 Halomonas variabilis SW48 98.5 4
SB1.10 Methylophaga sulfidoborans 98.5 2
SB1.13 Idiomarina sp. KM231 924 3
SB1.29 Gamma proteobacterium 96.5 1
HTBO010
22129
S2 FCB group* SB2.15 Flavobacterium salegens 89.6 1
1l
a-Proteobacteria ~ SB2.15 Erythrobacter citreus 99.3 6
SB2.1 Caulobacter sp. FWC33 99.0 4
SB2.27 Erythrobacter citreus 954 2
SB2.7 Paracoccus denitrificans 96.0 2
SB2.5 Manganese-oxidizing 96.0 2
bacteriaum SI85-9A1
SB2.6 Mesor hizobium plurifarium 97.4 1
s
y-Proteobacteria ~ SB2.9 Halomonas variabilis SW48 99.8 4
SB2.2 Methylophaga sulfidoborans 94.0 2
SB2.14 Oceanospirillum multiglobuliferum 91.6 1
S s
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o3000

S3 a-Proteobacteria SB3.19 Porphyrobacter sp. MBIC3936 91.8 4

SB3.7 Erythrobacter citreus 99.5 4

SB3.4 Brevundimonas sp. V4.B0.07 98.5 3

SB3.10 Sulfitobacter sp. EE-36 98.1 2
S 1Bl

y-Proteobacteria  SB3.11 Halomonas variabilis SW48 98.0 6

SB3.2 Pseudomonas sp. BT1 97.7 3

SB3.11 Pseudoalteromonas sp. MED4 974 2

SB3.16 Methylophaga sulfidoborans 94.5 1
12122

A High G+C SB4.15 Aeromicrobium erythreum 96.7 5

Gram Positives

SB4.7 Arthrobacter oxydans 99.4 3

SB4.7 Unknown Actinomycete MC4 90.9 1

SB4.7 Rhodococcus globerulus 99.3 1
- 10/3

a-Proteobacteria  SB4.35 Sinor hizobium sp. S005 99.3 2

SB4.13 Brevundimonas vesicularis 99.7 1

SB4.34 Caulobacter intermedius 95.6 1

SB4.37 Uncultured a pha proteobacteirum  97.5 1

clone CR-PA53

- s/31

p-Proteobacteria ~ SB4.1 Burkholderia glathei 93.5 7

SB4.3 Herbaspirillum sp. B39 94.5 5

SB4.39 Uncultured hydrocarbon seep 98.5 2

bacterium BPC087

SB4.8 Telluria mixta 96.9 2

S 16/31

Bald letters indicate the number of clones belonging to the phylogenetic group among the total number
in each section.
*FCB group; Flexibacter-Cytophaga-Bacterioides group.
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Fig.5 Endoalithic ribotype (rDNA type) structures in a deep-sea sedi-
mentary rock. FCB ; Flexibacter-Cytophaga-Bacterioides
group, o, B, v ; o, B, y- subclass of Proteobacteria class,
Gram + ; High G+C Gram Positives group.
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