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AP EBRKNIARYRAFENEASE
16S rDNA ZH MR
BOUOR K KAEY A A AN BRH

(PUREFENTEATRESTESE ™M 510275)

T(HERERREEEREN M

510301)

RE AMAEISDNABHG Y PCRYHE T 2 WA THETDEZARY 16S
DNA X B, HEL RFLP BV 2 A A A BH 10 AT R#THNF. NEFS TFEIEKESR
FRRAEKXFF,LPAUPAO 2T B R F AR B R E MR AREHE, £ 819, 5
WAXEFTCERUAHREDR T 4N AFEH . LB A H (Proteobacteria ) (60% ) . % £ K [
P 40 & (Gram-positive bacteria) (13% ) . % & ¥ ( Planctomycetes ) (10% ) %1 & % 4 4 % ( Green non-
sulfur bacteria) (6% ) , £+ EH B EH (G #H &-.v-F « AW AH)ZTHE MK B X# . K F Blast
BEMFAFINEAEREREATEE AARA MRS HFAT AN AAXERLA
REWEHYE, ERATHAXETHRBU AR THT - RENPFAHE»ITHLERER
R REREFHNERIARERGAE EREFRF U XEFHAAETBENRIA.

x@"
RESES Q93

HEITMBF R R, BEMED AT EES
WEMYRESR P RARHAEEMER, W2&M
B AR YIE W) AV 7 R U8 (Kolber et al, 2001),
BT HAEREOFER FEMACORE. EEE
VMR BRAEFEFEREDFEER T RS L HERBT
CBUR & 1 B R R X S R R (SK B %5,
2000; Z=ME %, 2002; Todorov et al, 2000) .

BREBEMEYHEE 19 oM E £
17, EBEE RS A — B IR B R T
FEE BB P TN RE LR EENE X
(BLRIHT, 1958) . 20 tH4 40 SEARLOR . AfIT—H XK
R EEFRO T ERIEBENEY. HEHTH
BB RBEARMEE . LA EZBEAENE
FER BRFEFHAEL AL CHERNEE
AR, 101 7% I A0 BS-SAR clusters, 5 % T S 91 3L 4
B AL A 40 B DA B A TETE S R B H,S SR i H AL

Wik BRIV . @Y . o EHN

A SE T Z B M E R BB B xT Bt 17 4 B g
I, T BON R E BN 4y B A IR O i 0B 4 T R R
Y B A 9y W8 U8R L ( Boivin-Jahns et al, 1995),
W AEEELERIFT N AR ERARAH R
BENMEYDRE., £ F K5 T RNA REEHRSH
AW EMA T FAEPEERANBUELFZR
W FRAEDFERFRO IS, 2 LA
AEMFESEEFRNEREME G WEHTHEA
BT, AP R E W B E SS  FI 2 A PR 1
— R WA T i (Pace, 1997) .

MUBSRE-HIEAENRTEX, B TR
REMAIHHENBHEREE BRI X TREXHMEY
RIMREIER . fEERALIK I T BEIK RNA 3
BHYE R 2 K855 3T i DB B U E M E R 1T
5% .
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1 #HREF% BARIE . F5 4 B U T 5 &R 5 A Ribosomal Database
L1 8 Project | CHECK-CHIMERA (Maidak et al, 2000 ) &%

RS APE"RE 3 S BB FRA
BIVDRE S T4 B AP X K R 400m 4b (6°N, 110°E ), &
B2YH kg REDBEYETHEERHAIT, R RE
FETEHERTRET -20C, 2EXRERET
-80C, HKE IR DNA /T, =B E M EKE, &
R RIS,

1.2 H&x
1.2.1 & DNA #9325 fiaifk R 5 Rl 4R

BUEL DNA: (1)B i# & SDS-CTAB %, ik £ B W
Zhou %5 (1997), ()W EG-SDS-EOMIE A%, A
AL W Kato % (1997), REGTF -20CHRF &
Mo 4l kW Zhou % (1997),
1.2.2 HMEF A B # PCR 4 3 1 3L JE Wy ¥ i
Y0 B SCE 165 tDNA MY PCR ¥ 3% K 401 & 168
DNAY 1458 A 51 8 16 + (5'-AGAGTTTG ATCCTG-
GCTCAG-3") 1 1492r (5'-GGTTA CCTTGTTACGACTT-
3), M T E. coli 165 rRNA 8-27 {3 #1 1510-
1492 i H B o PCR KR 5514 :94°C 2 % 4min,
SRJ5 94°C 1min 45°C 1.5min,72°C 2min, JEFF 26 1K ;
72CHEf#H 10min, T 40 B L% 165 (DNA #9 PCR 1%
¥ A @ A 5l 4 w017 (6f, 5 -ATTCYGGTTGATC-
CYGSCRG-3') #1 40 & 5d JH 51 4 w002 (1509r, 5'-
GNTACCTT GTTACGACTT-3') (Godon et al, 1997),
PCR JZ I 2% 4 9 : 94°C & t£ 4min, AR J5 94C Imin,
50°C 1min.72°C 2min, #& ¥ 30 7K ;72°C ZE {# 10min,
YA 1.0% SRR Rkt 4T i . B b
W PCR =¥ 4 QlAquick PCR 4 fk i 7 & (QIA-
GEN)#ifb & , kAT #hFFO B MR 1L . #r #hF FBi g (b
i PCR Y 74 D) PTZ18 A3 (A1) Smal {7
AL HEAKRBITE TG 4008, £ & A X-gal AT
EERMAYTHAR I RBERAFATHERIM
) (5 L TR EE 16S DNA LIE,
1.2.3 RFLP B4 2 BAUF 51 E Xt 41 B S
TERE 1T PCR K 0W, 3 2 Al Afal . Alul | Haelll .
Msp 1 DU BR 4 1 P9 1) e 2 A7 PR o) 1 A DD B A BT I
B 4 A AT (RFLP) , TR 2 75 BV LA AR i 2 &1
2R, W FE L P20 (5'-GTAAAACGACGGCCAGT-3") 2
P48 (5'-AGCGG ATAACAATTTCACACAGGA-3') K 5l
M1 .4 A S JFE {X (Perkin Elmer 377) 58 i -
1.2.4 REWWER _REHW T AGERE
WE(E DPRAESEFIIRE TEER? FAEYE

TR, KBRS RBERFH. HRAFIHA
Genbank LA Blast #2 /¥ # 47 ¢ 5 M 14 L3 47 . @
i Cluster W EJ?(Tompson et al, 1994 )%} I 3 i F7
ZHE X, K PAUPA.O(FRA 4.0 b8) 2 ¥ (Swof-
ford, 1999),{# | Kimura two-parameter{ Kimura, 1980)
B i FF %) B B8 46 M 4 Neighbor-joining ¥
(Saito et al, 1987) ¥ # & 45 4 1k #, Bootstrap 75
(Felsenstein, 1985) KM R &, B B R~ 1000
F T 48 SC I BT 3R TR #E AT 23 163 RNA 51
WE , ZRATHE M2 5 & F 55 AE 5 b 5 OOk
(Gutel, 1996; Woese, 1987),
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TE g KM NSNS EE R AIMERUCEB WER
Bk E A W E EEA S bootstrap {H > 50%

2 BR
2.1 MEXE

TEMR MBS HF LY 4 165 (DNA JLFE
XEF KB H LT AL FHAIT PCR AN, &
PE A2 200 1~ TS H EHKERINE R B (Y
1.5kb), {# /i Afal . Alul . Haelll . Msp1 KR i ¥ 4 11
B 1T RFLP M) B, B B T4 70 > A& A F 8
VRS ek, EMENTHARCETREZH2 1
FiRE, FTB HI M R 1 5 0k B R TR PR
FABER PR EMEGI%).
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1 R AU UL Y b BN & T 165 tDNA & RE M I B 52 91

MEBERE(E L, £1), B8 FREHER, A4
WT EREHENFEN 8- M B ( Proteobacteria ) i
KEWERFEBRER., RA¥IHNSERER, 5
WA SCER S RHEMOMED T ER T4 MHEL
L H AR 5 AR T 4 B A 0L SE R R R B R B, 7E 70
NREFH 2005 5L LKW O- . 7-H o WHEAM
81,9 /™ ve B W 55 &5 2% £ PH 4 40 B ( Gram-positive bac-
teria) M {BL, 7 1 58 K& 55 ¥ B i ( Planctomycetes ) ¥ {24

4 NS 5 BSR4l B (Green nonsulfur bacteria ) 4
181,21 58 B 5 M B8 ( Verrucomicrobia ) #I{LL . 1 4
S RE 73 i) 5 e T 4 BN /B FF B/ 150K B8 BE ( Cytopha-
ga/ Flavobacterium / Bacteroides ) B k. 8 B8 ¥ ( Nitrospi-
ra group ) Fil #2 TE 12 ( Spirochaetes ) # 1, £ A 3 M
M, 5 Z LN F 51 15k B R TR R B 5k
o

K1 STHPEHE 16S rDNA FH EEER

Tab.1 16S rDNA sequence similarity values of taxa in 8- Proteobacteria group

R DL (%)

NS-01 100

NS-04 87.5 100

NS-15 79.1 78.0 100

NS-19 72.9 75.2 76.4 100

NS-23 78.6 78.1 76.4 73.5 100

NS-24 80.4 82.4 81.6 78.6 78.1 100

NS-38 74.6 78.7 78.2 68.9 72.6 76.3 100

NS-26 80.1 82.7 82.7 78.5 77.4 92.1 78 .4 100

NS-63 77.5 79.0 76.4 73.6 80.5 80.9 74.0 79.5 100

NS-65 75.8 77.0 75.9 70.6 77.1 79.7 73.8 78.8 90.4 100

NS-42 76.9 81.2 76.0 70.0 76.1 77.6 77.2 77.0 75.5 76.2 100

NS-47 84.4 83.2 77.6 78.9 78.0 83.2 75.5 8l1.6 79.8 77.4 78.0 100
2.2 HAHEE 75 VA M -SDS-2H F B IR & (Kato et al, 1997 ) $2EL 5

HFY AR OMRARTE, Bkl
M FEF A ETHEE LB ME L. BTUME
EXTEH BEXEFITRBN 2 AR F T2
#F 16S DNA F Rl &, #E1T “REGWEE N e
#i, I B AR K AT B F B e E R A i A i B
1K B (Woese, 1987). TETEHE R H , HXF NS-
71 FFI 43 MR A S H B IR R (Bacteria do-
main) . i 40 B JE & ( Archaea domain ) FI B0 4% A4 ) & 7
(Eucarya domain) B fiE /7 51| i 17 L340 #7 (3% 2) L &%
B REHWEE S A, &5 R B i F S
HMERE HER BT MEFEZEY . RIS
NS-72 FLREH) 4 M th B X JF 5 A FE A, ik
EEENCEF IR RAA HHE AL
3 WRESE
3.1 R E DNA BRI

ook B DURURE &, T B K ) R I b
Bk s 3R K FRIE R I DT RBE S I L SR R & (REE R,

1962) , BN T B4 B B R S 24 R i T4 OB 7 R
A AIEI B RN ) , /E & BT ) R Bk

DNA {8 [a] B th 5 $2 B I, DNA R 8K, AT RE &
SHXFEFHEDRBERNE W, DS EELRA
T BB -SDS-CTAB % (Zhou et al, 1997)$2H
B DNA. ZEBRSWMBHERSRENSE. A
ARG T DNA WKL, HiL FERBATSE S
HIELMEEE MR A L RBUIEY S 1 E DNA,
¥ B R 5 BT 3K DNA &3¢, BE o7 3% 0 [ml Wie %, AT
B4 3 A0 UL AP 2% B PCR ) 1) 32 T
3.2 & DNA #i{L#0 PCR ¥ 18

YEERF T W Bk HEBR 2R 7 19 J8 78 JR X+ PCR
BCSE P 400 1E i, 2R R BRI L R o O TR A Y
IR AT BR T KX Taq BEROIMHIER . B F
PCR ™ 18 A4 a1 4 , B X AS (=] 9 B850, SR A AS R 64 511
YFY &M, TR AF . PCR IR M 2
T 16S IONA TERE SCEH TR BN & BAY LT
B B R — 2 BB S B R R FE G P B U R BRI B
%l (Farrelly et al, 1995), FH 3+ F PCR K b7 4+ 4 1Y
BEREMYLEMN. TRPRMATHERMEKRE
(45°C) 87> PCR [ 7 (¥ 978 35 R 85 (26 ) %57 % .
SRE RS PCR 3 ¥ R 1811
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&2 NS-71 35 16S rDNA £ fF SIS {E 4 47
Tab.2  Comparison of domain-specific sequence signature in NS-71 16S rDNA sequence
B B S M WHE  AEEY NST B B i M B nEty NS-71

9 C G G G 756 C G A C
10 A Y ) A 912 C U U C
24 ) R A T 923 A G A A
25 C G G C 930 C A G C
33 A Y A A 931 C G G C
53 R C C A 952 ) C C T
113 G C C T 962 C G U C
338 A G A A 966 G U L G
339 C G C C 973 G C G G
350 G Y G G 975 A G G A
358 Y G G T 1060 U C C T
361 R C C G 1086 U C Y T
367 U C U T 1087 G C U G
377 G C Y G 1109 C A A C
386 C G R C 1110 A G G A
393 A G A A 1197 A G G A
403 C A A C 1229 A G G A
508 ) C A T 1381 U C C T
523 A C A A 1386 G C C G
551 ) R U T 1387 G U C G
585 G C U G 1393 U C U A
716 A C Y A

3.3 M EME

5B Em 70 N mERMAL A MR, TR
SR P FHAE, HEHOk A FEIREE. R
PErh ) 86% ke S YA IR P FIIHE 5% —
0%HER, XHERRHLENMAEZHEEEM
MEM LT EFEAT REMRKEFROARE,UXE
FEAEYBRR

EZ MBI R, AU TR+ RIG R 42 K
4y 16S (DNA JF5 /B T Proteobacteria F5 ¥, 1
7 8- y-F o ME R X — 55 2R 5L ok B AN A KT i
R HEDEREEORE B (L o ad,
1999), fEZEFEUEF KT 16 Nk E T8 H Il
FH R 8- Proteobacteria ,3 T 7% & 5 LLBR I8 [ 40 71
(SRB)HI %, 11 /1~ 5% R& 5 18 V¥ o R AR B4 57 49 8- Pro-
teobacteria #1 2% (B 1), #% % i (Urakawa et al,
1999) , M1 v UL AL 1 3R 18 1Y 8- Proteobacteria MM
T UL 40 (SRB) b &, & RKAE 3 1 o-
Proteobacteria 3L/E] 5 SRB G (NS-16—NS-18) . X
ZX 5 K KL F M O Proteobacteria %, RY UM
Wb FEFEAR £ K HIW 8- Proteobacteria B i — o
3%, [F BT E 2 B M 2 0 FF 3 R) IR [ B, 8- Pro-
teobacteria 4B () BT A v ME B e 2 18] A & 21 A9 A

UM <93%), R\LFEM BN S . 15 DR
J&F ¥- Proteobacteria 5 #E, FAHE TR 3N EES
MR E R A E A K2 B ) S
v 3k 3K 1L FE M Y- Proteobacteria F 2% -

EF I EB, 11 T B T o Proteobacteria
KB X —FESERMEBHRIRAYNARSERA
BEASTE . AT B 7E B # + 3 3R 5% LA R K o5 I
Y I a- Proteobacteria TEMG VIR H HK L, HZE
%A KW (Urakawa et al, 1999),{A X H W BERZ 15 F
UL ROR T TR M AR AE . Li 45 (1999) % H A< iz i I
BULRY MY ESHEENIRSG RS EENEDH
SRS B EA — B, EAMATETIE 49 75 1 165 rDNA
55, B v- Proteobacteria 5 #E IR (24 A~ FF51) 5h,
KRR BESE 2 o Proteobacteria (8 ~F 51 )l e-
Proteobacteria (71 NF%)) . B AHBHEGEHFE
a- Proteobacteria = VIR F BT AR A M K8, B
Vg AR B 0 AR RSB

EXER RO NEER TE 2 RHEHME,
Hbh 4 AN EESREEFRNE G+ CEZRMAMKMA
HRENV R S/ P EESEFFRAITAES &M
G+ CHEXKMHMAER %K. ZXMNEH - BH
YR TR b o R, B R X 28T 5 A T AT T A
BRI MAEY Z S P2 E R, REUE
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13 W O RE RV IR P T R 0B 165 tDNA SR TR 93

P8 E 2R UURY P i S0 17 7 5 4522 IR IR M4
i (Ravenschlag et al, 1999) , 2 ¥ ¥ JT R 9 40 1
MAa—MELEH. "HAE T I M RAESEER
( Planctormycetes ) ¥ 161 , 1X . 42 Vi 7 0 B4 40 78 o
—WHREE, EH 3R S LT B KR &
HIT R B, AL E R Z N,
3.4 MHBEXEMKIT

REHNMEFATE KRS, RIBEHE LYW
MPHRZ — BIEEEMSTEPHEE KRG A
A, i THME PCR I 51 MM EERE,
Y& BT B SRR AR FF SR AE S A P e A 3 B F
R F AWM (FLE NS-71 I NS-72 168
tDNA ¥ 5| Genbank Y 3t 5 5% 51 4 AY172652 Fi
AY172653) . B B3¢ 3% W o 40 o 78 AF MR 0 3R 4R - 1B
VLR R RAE TR i, 40 {5 DU Y R A
W 2.5%—8% B T /b (Vetriani et al. 1999 ),
Todorov 5§ (2000) 73 #7 7 H & B SUFE ) 91 15 k&,
R S5S%ERERTHE, RA 2 BS54
EHI S, B M AE AR 3 1 ST AP ok B iy 2 B I A A
WIEAR A,

£ 53 BT B 03X — SR Y B8 g X DORR A 19 1 A
BN EERBWIFFIE R LR L5 EH
X 7 ) o 33 10 AR W B 5T 1) A O SR B R TR -3
{Gray et al, 1996; Li et al, 1999; Ravenschlag et al,
1999 ; Urakawa et af, 1999; Todorov et al, 2000) ./
EE KRB HF I AT REL TSRO R EE
MERBM G EA - EMRRE. FN EEN
0¥ X RS K Z 4 16S (DNA FF 3, &6 55 kK R AE
B P9 16S DNA FFFI R B H R K 2 & ([F IR
ALK 80%—95% ) , AR , X 4k 40 B 72 & F K -F 1
SEA AN, 76X B R H AR o, 2R B AU AE A
BORE. N EREDEZRENVRE TR
A IR E GBI SUE Y I SR B —
EFAIIGHEMEY R EINR, AT R A A
X ESH RO ED TR EE R, ES
REISH R BB AR M TE, AMTLE NG
A R o R A AR

£ % X ™
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PHYLOGENETIC DIVERSITY OF BACTERIA AND ARCHAEA IN THE NANSHA
MARINE SEDIMENTS, AS DETERMINED BY 16S rDNA ANALYSIS

XU Fei, DAI Xin, CHEN Yue-Qin, ZHOU Hui, CAI Jian-Hua®, QU Liang-Hu
( School of Life Science ., Zhongshan University , Guangzhou ,510275)
*( South China Sea Institute of Oceanology , Chinese Academy of Sciences , Guangzhou ,510301)

Abstract A 1685 ribosomal DNA (1DNA) clone library from Nansha marine sediments was established by PCR using suitable
primers. A total of 200 clones were selected by amplified rDNA restriction analysis( ARDRA) using four, fourbase-specific re-
striction enzymes( Afa | ,Alu I , Haelll , Msp I ). 70 restriction fragment length polymorphism( RFLP) types . constituting 35%
of the total clone libraries, were detected and sequenced. Fxamination of 70 16S rDNA clones showed that the marine sediments
of Nansha in the South China Sea contained a phylogenetically diverse population of organisms from the bacteria domain covering
most of the microbial diversity in the libraries. For 70 clones, only one clone was identical to the known 16S rDNA sequences in
the Ribosomal Database Project small subunit RNA database. In our clone library,all sequences had > 85% similarity to rDNA
sequences retrieved from the DNA databases. The sequenced clones fell into four major lineages of the domain bacteria: the al-
pha,gamma and delta Proteobacteria , Gram-positive bacteria, Green nonsulfur bacteria, Planctomycetes and related organisms.
60% of clones belonged to the delta, alplla and gamma Proteobacteria ,13% belonged to Gram-positive bacteria. 10% to Planc-
tomycetes and related organisms and the remaining 6% to Green nonsulfur bacteria(6 % ) . The results suggest that these clones
are very diverse in phylogeny. The subclass of the Proteobacteria , especially delta Proteobacteria predominates in this study.
Molecular diversity of archaea was also analyzed by PCR amplification and sequencing of the rDNA clone library using an ar-
chaeaspecific primer set. The secondary structure and sequence signatures of the 163 rDNA from the representative clones were
analyzed and the results showed that all clones obtained from the archaea clone library were closely related to uncultured bacteria.
Therefore,, no archaea was found in this library.

Key words South China Sea, Marine sediment, Bacteria, Archaea, Diversity
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