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1.1 ## 2.1 @BARERSHENTBYE DNA EBERY
1.1.1 SCEREM 1

SRR B K VL A f e, BARCR
FEHE & % 31°27'00”N, 122°00°00"E, 2007 4E 12
H 52008 45 6 AIRENREKEEM 4 K, B
TKBUREER REDLIRBOE KB 12 A, AT
4 Cokfh &M, KERE MAEEHMW, BT
-20 CIKFARAE, H/IREZI DNA,

1.1.2 FEEFF51H

FERANMG| BN E. Z. N. A. soil DNA Kit
(OMEGA ), PCR = 4 4 4k i 5] &, pMD 18-T
(TaKaRa) , Taq B .dNTPs 5| ¥ ( R¥§AT) .

1.2 A DNA 2B 16S rRNA ) PCR }1 , 4k
&

KRB KHELTHEBES L, BAXER
0.45 pm FBEIEF 48 BEAEATHIOE , B THRIL O
ML R K-S A RERNTRY , FHIk g5
U8 B BY 7% J5 , SR I DNA Kit 50 & XU )
DNA #EATHRE K- BUS 1 DNA 7£ 1% BRAEHE5E
JEHIK TR, SR A4 Y@ A5 ¥ 27F (5'-
AGAGTTTGATCCTGGCTCAG-3') #1 1492R (5'-
GGTTACCTTGTTACGACTT-3') X} 16S rDNA #47
PCR #"1,

50 pL SRR Z& 4 :10 x buffer 5 wL,dNTPs 4
pL,5|4%& 1 L, Taq B§ 1U,DNA 4R 2 pL, R
MR :95 C 3 min;94 C 1 min;58 C 1 min;
72 °C 1 min,30 MEH ;72 C 10 min, 1% FjgkH
R FEL KA 9 I RCR , PCR = 4l 4k 0] & ot
fraifk,

1.3 REERIRF

4k /5 PCR =¥ % 3 pMD18-T # 4k,
AR E. coli TOP10, Y& H B 1% i FH
PETLRET , FEPLPRE 60 4~ B ¥ BE17 R FHPAE R
i 6 PR SR HEAT I A, U AR e 5 &
AR T
1.4 FSH

eI A% 51 22 NCBI H5itg , g Blast
P 5 GenBank H % MR 404 PR #E 17 X o 40 #7
(http ; //ncbi. nlm. nih. gov/blast) , 3% B [E] I8 4 &
HITE R, R Clusalx 33 L4347, 38 Mega
4. OMERERTN

MIEEKHEE 5 TURY A & IR BUR G
M5 DNA, B3k &7~ DNA FEr R /g 21 kb, B B
Bopsk, B4 27F f1 1492R it 16S tRNA 3
H#EAT PCR #p3t9 E , RERRY A &,
33 52y 1 400 bp 245, 16S rRNA () PCR =
Ve e Uk AN 1 s, fE 6 DNA HL Ik ET 40
& 2 fis, XA 4 16S rRNA 347 PCR 9731
ZRNE 3 i,
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Fig.1 16S rRNA electrophoresis
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Fig.2 Main DNA electrophoresis

W 3 B ¥ PCR Y34 2R TR ) 16S
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BERUK JETE 1500 ~2000 B4 3844, 14 38 48 HF
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B3 16S rRNA PCR Bk HE
Fig.3 The electrophoresis results of 16S rRNA PCR

2.2 REMEEFIISHT

W IRAR R 160 4L FHRITRA R B
K/E) PCR K, Z5REH, HP296 S~
HA8 EHESNE R B, TR N 60.0% ,
F Big 7 514 RDP S4B A0#T , Rk A e 15
BYFF 53 4o XHib/5H PCR = B
AT

¥ 16S 1DNA 75[& T 5% A NCBI (4 blast
BAR BRI R R, 5 GenBank FU4E PRI ER
AR ST S B LA, SRR &
BT 3 H 4T Hexit, e F 16S 1DNA 731 5 B it
B RRIFI B EAE 79% ~99% 2 JH], HH 30 A%
[k H 2007 4F 12 A kEEAR,23 g T
3k H 2008 4F 6 Bk iEAR, 53 N ETFS
7£ GenBank #[#F iy % 55 4. AY267367. 1,
EU934227. 1. EU798946. 1. EU071561. 1.

EU770404. 1, EU880532. 1., EF471229. 1,
EU831304. 1., FJ233861. 1, AY987723. 1,
FJ002586. 1, CP000891. 1, AY030339. 1,
EU770306. 1, CP000503. 1, EU916709. 1,
AM114534. 1, AF269927. 1., EF540502. 1,
EU794394. 1, EU250944. 1, EF061516. 1,
AM690033. 1, AM421981. 1, AM421981. 1,
EU781733. 1, AB205580. 1, EU888874. 1,
CP000891. 1., DQ645481. 1, EUO075118. 1.
AB377504. 1, EF526505. 1., FJ037707. 1,

EU075115. 1, CP000891. 1, AM689939. 1.
AJ000216. 1, AM421975. 1, EU916709. 1,
DQ520810. 1, DQ990053. 1, EU082805. 1.
AB027545. 1, DQ816944. 1., AY771739. 1,

AF140017.1.,X91285. 1,FJ005054. 1,EU123935.
1.DQ416802. 1.FJ025770.1.DQ659146. 1,

S BIRER R X, Gt e R R 1,

2.3 RIINEBEMENSHERSR

RAE S 2 53 AR ST Fr 3 Ko
Blast # &5 3 #Y 16S rDNA £ 43 FF 31| #4 £ 2007
412 H52008 426 A 16S 1DNA A& X BH (H
4.5)

KL O34 Y50 10 2 B B i) 22755 28 1
k. BERMEYEAERNET , BEY i
S RER, MAYHREEBILRER, B
%, EERERERR KB IR AL B R K4E
BUE A, S W B RS R o T B K AR
AR —ERE N, F, B bk
PAFEREREREEY , Al 2l r
IR 50 55 1A (R B ( Klebsiella pneumoniae) , ZE K
#F& ( Enterobacter hormacchei) , & B 2B R E
( Staphylococcus epidermidis ) %5 0] LAt A R0 sh 4 5=
HfaE, TG BIEALE, PRIESFERK, M
2007 4F 12 B &4 KRS, £ R ILRERE T
KEIT, (B RB R A K R E R A B IR
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Tab.1 The result of the microbial research

£ BT RER BRI T 242 WEBEER(%) BIAELE(%)

£F FHRITER Bacillus megaterium 89 96
EREITE Enterobacter hormacchei 81 90
FHRTEE Bacillus vallismortis 92 93
FHFFRR Bacillus sp 90 96
BitHR Enterobacter hormaechei 82 94
BT ER Enterobacter cloacae 86 o4
HHER Arthrobacter mysorens 88 95
BRERER Pseudomonas sp 91 94
B FTER Psychrobacter sp 78 86
wEMBKER Klebsiella pneumoniae 79 ’7
FAFFER Enzerobacter sp 74 83
FHRITER Bacillus megaterium 85 97
FHRTERB Bacillus amyloliquefaciens 85 96
BERER Pseudomonas Putida 87 96
HHER Arthrobacter mysorens 88 95
RETER Acinetobacter junii 88 95
AEHAHER Acinetobacter grimontii 86 96
AHEE Acinetobacter sp 84 96
AEFFER Acinetobacter johnsonii 83 96
FHRITER Bacillus sp 30 9%
AEHHHE Acinetobacter junii 90 96
AEHHHE Acinetobacter grimonii 85 92
AEHHHE Acinetobacter sp 93 95
AEHHHE Acinetobacter johnsonii 92 92
Ll Enterobacter hormacchei 85 96
HHER Bacillus vallismortis 90 9
BERER Pseudomonas sp. BT510022 96 99
BERER Pseudomonas sp. GmFRB040 98 99
FHRITER Bacillus sp. JY01 98 98
FHRITER Bacillus pumilus 90 95

B BERER Pseudomonas grimontii 98 99
BERER Pseudomonas putida 98 99
HEWER Cellvibrio sp. 4 C16 60 9
BUTEERTE R Rheinheimera sp. W2 61 9
WEEE R Petrobacter sp 24 77
FHRITER Bacillus pumilus 43 99
BERER Pseudomonas sp. SBC -1 45 85
BERER Pseudomonas sp. NJ-49 98 99
BERER Pseudomonas sp. NJ-49 98 94
BERER Pseudomonas sp. VET-5 98 96
FRKER Shewanella baltica 98 96
FZREKHFERB Shewanella baltica 0S195 92 93
WERER Serratia sp. R1 98 93
FZREKHFERB Shewanella baltica 0S195 95 91
#ZRKAERB Shewanella sp. CsQ2 98 98
SHERER Aeromonas hydrophila 81 90
WERER Serratia sp. VET-2 98 96
B /RERB Raoultella sp. X1 56 95
FRKER Shewanella baltica 05195 97 90
#ZRKAERB Shewanella sp. CsQ2 99 99
SERER Aeromonas sp. SCB-1 97 89
FRKER Shewanella baltica 98 99
BERER Pseudomonas sp. NJ-22 91 98
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0.004 Acinetobacter junii(W16)
Acinetobacter grimontii(W27)
Acinetobacter sp. TS14(W12)
Gamma proteobacterium E11(W14)
Acinetobacter junii(W22)

Acinetobacterjunii strain 437 (¥36)

b_ 005 Acinetobacterjunii strain 437 (W6)
0011 Acinetobacterjunii(W2)

Acinetobacter sp. TS14(W36. 1)

0.074

Acinetobacter sp. GW8(W30)

0' 010 Acinetobacter sp. ZY022(W4)
’_‘: Acinetobacter sp. Z21(W25)

Acinetobacter sp. G3DM-29 (W21)
Acinetobacter johnsonii(W31)
Acinetobacter sp. phenon 2(W5)
Acinetobacter junii HC0506 (W34)
Acinetobacter junii strain SBB(W20)
Acinetobacter sp. WAB1950 (W24)
Pseudomonas sp. PNP-2(2008) (S37)

Pseudomonas sp. WeiA-1(S38)
Enterobacter sp. 2B2C(S151)
Enterobacter sp. (S15.2)

8 Enterobacter sp. 12-1(S3.2)
Enterobacter sp. 092808(S31)

0. 054 Bacillus sp. G2DM-19(S2.1)
0. 167 Bacillus sp. SJ-10(S83)
0.051 0. 026

Bacillus sp. strain GRO11(S8.1)
Bacillus sp. strain YBLO7(S12.1)
Bacillus sp. strain G2(S510.2)
Bacillus sp. strain(S12.2)

B4 2007 &£ 12 Akt 16S rDNA FIIRYEESILFIIHBHRELZETR

Fig.4 Phylogenetic tree showing the relationships of microorganism 16S rDNA sequences from

the sea water and related clones or strains in Dec. 2007
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0025 __Shewanella baltica(SWQ6)
0.0049-000 Shewanel [a sp. 24r(

3 hewanel Ia sp. ML-S3(XS46)
hewanella balticaisolateSo1(X542)
hewanella sp.
hewanella ba]ticaiSWl ;
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Fig.5 Phylogenetic tree showing the relationships of
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Fig.6 Microbe genera distribution
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BASID] 3% PLH 45 B I AR Y36 N 3R IR B BB
A, K AT ERE , BRARER, A LIRE
BB TZ , ERLRE ) AR, YR
AR FERBE B ILRES EYI R 5 %
JE T BTEHLIR , B oA A= 4 = ZRAE YR A A
HFTHEAYRIEI , IE R YR X B XHE PR
PRI B SRR P {515 A W 0 M B T 7 R AR LA BT b
TR, IERXANRE, MY LOES Y
AR BERE K . HAh, T Y 5 2L 8 S
BRI RR, [F] i FE BT AR Py ag — Ll g
KRAR R /EA, RIQUELME F1 ISHIDA
B T MK P AR B B R WA AR A, M1 &
HTE & A ik B (Asterionelln glacialis) R B, —
R EEN SRR T IS #, 5EEF
TE— WA A LR B I E RF AT
HEFRITERMAE YN BEEBARE —EWR
KRR, BREFN P EZEX 5 RXETHE
YA FEA T 5 R B E R AT ( Bacllius
megaterium) B¢ 40 T 33 U8 W X 85 B3 B L) K B
(Alexandrium, Tamarertse ) 75 W3 {3 BN EIVERS o
2.5 MEWETEHEHR

SRR TTAR B vh AR Wb 2R B 2 E SR BRUSE
AT AT EHEAT 16S RNA EFH i) PCR
I T XKL Y e R
TR, ERMEMEFANIRTE —EHK
175 B JE T 35 38R A (viable but non-culture,
VBNC ) ik M3 A Re s 35 57 0k, DRl I 8 5 45 21
RE—ENRZE, B2 H TRET X 16S rRNA
BEAT RPN FF B 5 8, XA Y 7 B 4 51 50
BT WEREIERE.

3 g

AR FAEAZE B F AT B[R] B 8]
G AFE ] — L GORFE 4 UK, B X 4 WRHHETT
G, JEor e MR 17 SRR 53 MY
b, e DL ZF AT B AR M R O 3, HiAM RS
SRR SR LA, A W o A A 7
BRI ZNAA R TR R E MAE
Y1, BATR R B AT {5 1, 72 R B K F BE#EAT T 2

e, MEYT At E—ERE ERBT
RIL O KPR 2R e, A BT FRILD
BRMESHAESRILONFREAHAEREE
BB E5RBENE.
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A study of the microorganism using bio-molecular technology from the
Yangtze Estuary based on the technology of 16S rRNA

CAO Bo, YANG Hong, XU Qiang-hua, LIU Rong-lei
( College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: This paper is mainly based on microorganism samples of seawater which were gathered around the
Yangize Estuary from Oct. 2007 to June 2008. The marine microorganism species were identified by using
amplifications of 16S rRNA gene with primer 27F and 1492R, cloning and sequencing techniques. Through
the database of NCBI, using the software of Mega 4.0, molecular phylogenetic tree was established with the
sequences of 16S rRNA. In this paper, microorganism samples of seawater were respectively gathered in
winter and summer at the same destination. Seventeen genera including fifty-three strains were achieved from
the analysis of the four samples. Microbial community structure changes with temperature obviously, and
dominant species vary with temperature. In winter, the Acinetobacter was the dominant species, and the
molecular phylogenetic tree reflects a few genetic differences; In summer, microbial community structure was
more complex, in which the Shewanella and Pseudomonas were the dominant species, and the molecular
phylogenetic tree reflected greater genetic differences; In the waters of different temperature, microbial species
shows different advantages obviously. Molecular phylogenetic tree reflects the genetic differences with obvious
seasonal variation distribution.

Key words; estuary; 16S rRNA; microorganism; species identification



