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Abstract; The development of culture-independent technique using nucleic acids has led to many new findings in studies of
microbial ecology. The 16S rDNA sequencing method is one of the effectively used culture-independent techniques in recent
years. In this study, 16S rDNA sequencing method was used to investigate the bacterial diversity in deep-sea sediment from
Northeast Pacific polymetallic nodule province (145.3968 W, 8.3751 N, water depth of 5307m). Sediment samples were
collected by a TV-multicorer and total DNA was extracted using two different methods ( chemical method and DNA
extracting kit method ). After purification genomic DNA was amplified using the universal primers (27F and 1492R). PCR
products (1. 5kb) were recovered and cloned into pMD18-T vector ( TaKaRa). Clones were randomly selected and
sequenced. After the sequences were checked using the Chimera Check program of the RDP database, a bacterial 16S
rDNA gene library of 79 clones was established. Phylogenetic analysis using Mega3. 1 indicated that 79 clones can be
divided into 11 phylotypes. Gamma proteobacteria (22. 8% ) and Alpha proteobacteria (16. 5% ) were the dominant
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components of the sediment bacterial community, followed by Planctomycetacia (7.6% ) , Delta proteobacteria (6.3% ) ,
Nitrospira (6. 3% ), Actinobacteria (6. 3% ), Beta proteobacteria (5% ), Acidobacteria (5. 1% ), Sphingobacteria
(3.8% ), Firmicutes (2.5% ) and Other bacteria (17.7% ). Gamma proteobacteria also dominated at layer 0 —2cm and
4 — 6cm. Different layers had different types of bacteria, but Alpha proteobacteria, Gamma proteobacteria, Delta
proteobacteria, Planctomycetacia, Nitrospira, Actinobacteria and Acidobacteria appeared in all layers. Pseudomonas is

common in many different deep-sea environments. In this study, it accounted for 22.2% of total Gamma proteobacteria.

Key Words: polymetallic nodule province; deep-sea sediment; bacterial diversity; 16S rRNA gene analysis
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Coxiella burnetii (Y11502)

ESC9, EF061182
Legionella sp. (AB058907 )
ESA20, EF061175
Kangiella koreensis (1.25712)
Thialkalivibrio thiocyanoden (Y360060)
Dechloromarinus chiorophilus (AF170359)
ESAS, EF061171 Gamma
ESA4, EF061170 (4 clones) (18 clones)
ESB25, EF061181

Uncultured Gamma proteobacterium (AJ567542)
Pseudomonas sp. (4 clones)
ESB3, EF061176 (5 clones)
ESC12, EF061183
Rhabdochromatium marinum (X84316) —

,__ ESA26, EF061169
Aquabacterium parvum (AF035052) Beta

[ Nitrosospira multiformis (L35509) (4 clones)
ESAS, EF061168 (3 clones)

| ESA3, Ef061161 (4 clones) —
Rhodospirillaceae bacterium (DQ401091)
ESA2, EF061160

Rhodovibrio sp. (AY987846)
Tistrella mobilis (AB071665)

Uncultured Alpha proteobacterium (AY580541)
— 1L . ESC13, EF061166 (2 clones)
ESC20, EF061164
Uncultrued Alpha proteobacterium (AY533917) Alpha
ESBS, EF061163 (13 clones)
Phyliobacterium catacumbae (AY 636000)
ESB9Y, EF061162
ESB10, EF061177

Methylosinus trichosporium (AF150804)
[ Methylosinus trichosporium (AJ868424)

Jannaschia sp. (AY576739)

|: ESC3, EF061165 (2 clones)
ESBS, EF061191 —
Desulfovibrio halophilus (U48243)

ESBS, EF061196
— ) - Uncultured bacterium (DQ300591)
l: ESC11, EF061197 Delta
Nitrospina gracilis (1.35504)

ESA13, EF061188 (5 clones)
4EESA14, EF061193
Uncultured Delta proteobacterium (AB015242)
0.02

| I

B1 RIE4E 16s rRNA P FFIMEL Proteobacteria REERFH

Fig.1 Phylogenetic tree of Proteobacteria according to 16s rRNA gene sequences
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ESC, EF061210 (2 clones)
Uncultured Actinomyces sp. (AY435193)
ESA10, EF061208
ESA21, EF061209
Uncultured actinobacterium (DQ289916)
ESC21, EF061211
Solirubrobacter sp. (AB245336)
Arthrobacter sulfureus (AY392127)
Nitrospira marina (L35501)
Nitrospira moscoviensis (X82558)
Nitrospira sp. (AF035813)
ESA14, EF061204
ESBY, EF061206
ESA, EF061205 (2 clones)

—< Uncultured bacterium (6 clones)

sl Uncultured bacterium (3 clones)

E ESC10, EF061218 (2 clones)

Uncultured Gram positive bacterium (AY 177763)

{ ESCI, EF061212 (2 clones)
Microscilla pacifica (DQ660388)

ESA23, EF061217
Uncultured organism clone (DQ396350)

=emsmsm ncultured bacterium (2 clones)

———————e—enSESEEEEEE | j;cultured bacterium (3 clones)

Uncultured bacterium (1 clones)
ESB1, EF061201
Uncultured planctomycete (AB247907)

ESB23, EF061199
4[5 Planctomyces maris (AJ231184)
ESB25, EF061200

Actinobacteria
(5 clones)

Nitrospira
(4 clones)

Firmicutes
(2 clones)

Sphingobacteria

|| |: ESC28, EF061213 (3 clones)
Uncultured Cytophaga sp. (DQ0O70835)
ESB2, EF061216
Uncultured Acidobacterium (AY533906)
ESA30, EF061215
Uncultured Holophaga sp. (AJ704712)
l_— ESA19, EF061214 Acidobacteria
Uncultured Holophaga sp.(AJ533907) (4 clones)

Planctomycetacia

ESB6, EF061202
Pirellula sp. (X86387) (6 clones)
Pirellula sp. (X81940)
ESBI11, EF061198
ESB16, EF061203

B2 RIFHE 16s [RNA BEFFIMENEENTHENRRERER

Fig.2 Phylogenetic tree of other bacteria according to 16s rRNA gene sequences
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RBIHESFET T RERmIFEMEY, B HE BER, ENIRE v IR N, 8 5RE AN
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—¥& ¥ DAY (3843m) o y ABTEAFE G001 5 KR B PG 4 hr g 4 S010m FAM LAY ch v AR TEAF R A0
o AETEAFE LSRR s R R PSR A R X 6 X HHETURY (5027m) i y BEATFE G AR FE
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#FP31 5 BRGER R ER A XTI A R RMESN(97% ) , HARF 5545 W T B 507 51 AR DL P52
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Planctomycetacia Nitrospira Actinz?/acteria 0-2cmZHHE O4~6cmBZHE 2 8~10cm/ZHE
() 0 _
8% 6% Sphingobacteria 33

Deltaproteobacteria A% = 30 - &

o Acidobacteria L N

6% ? o B2 2 §

% R 20| 7 \
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o sk N st/
3% 3l . 1
£ 0H7 \h 3 7 N7
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229% J Other bacteria o NANANASANANANA, 408, 77

18% 5 7
Beta proteobacteria ’ Alpha
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Fig.4 The distribution of each phylotypes on each layer

1. Alpha proteobacteria;2: Beta proteobacteria;3; Gamma proteobac-

B3 S0 HETE S A P BT o B

teria;4 : Delta proteobacteria; 5: Planctomycetacia; 6: Nitrospira;7:
Fig.3 The proportion of each phylotypes in total bacteria ’ 3 ’ 4 ’ pias

Actinobacteria;8 ; Sphingobacteria; 9. Acidobacteria;10; Firmicutes;

11: unidentified bacteria

BAERE N vy ERFEN T A BELS L, BA — oy ER " BAREN— BB A AT
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B A HAGRTTR B v R A BRI (97% ) "™, lesh, ESA27 ESB2 ESB12.ESB20 53k B HE
BIRFETFRFFIAELIERT 98% , XU BREHE7ER B LA LIE, ESA26 frilERIFF 52X A
8 E Ak B 16S tDNA K3 HLIE Y 98% ), 32 BRI K40 B M A5 BT 12 1o

B X A —2p 5 52 40 16S rDNA FFHELE/NTF 90% . HA,F 17. 72 AR A EEHAR, E
115 GenBank %4 B2 [F] YR P 3 R LI th7E 90% DL T, FIRI7E R4k B WU B EATR 4 28y, ix gk
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