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Abstract; So far studies have focused on bacteria isolation aimed at establishing causes of fish diseases and
medication methods. Now, more and more attention has been given to the composition of the microflora, its
variations in time, and effect on whiteleg shrimp ( Litopenaeus vannamei). This is why the problem of
bacterial flora in water ought to be studied. The major role of ammonifying bacteria is to break down
nitrogenous organic matter to ammoniac nitrogen. The research of ammonifers in the pond water of
Litopenaeus vannamei is increasing with the demand for environment friendly aquaculture. Four bacterial
strains (No. zjs01,zjs02,zjs03 and zjs04 ) , isolated from the pond water of Litopenaeus vannamei in Jinshan
district of Shanghai, were cultured in ammonifying bacteria rich medium and identified by two methods.
One is the sequence analysis of 165 rDNA, the other is bacteria identification system. First, sequence
analysis of the 16S rDNA was done. Genomic DNA of four strains was isolated respectively, then their full
length of the 16S tDNA were amplified by PCR respectively, using universal primers to the 16S rDNA.
After purification by gel extraction, the PCR products were cloned and subsequently sequenced by Shanghai
Invitrogen Biotechnology Company (SIBC). The phylogenetic trees were constructed, based on the result
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of online alignment. At the same time, the four sequences of 16S tDNA were submitted to NCBI( http;//
www. ncbi. nlm. nih. gov) in order to obtain accession number of strains of zjs01, zjs02, zjs03 and zjs04.
Then the API 2000 Bacteria Identification System ( Biomerieux Company ) was applied in assessment the
identification result of zjs01, zjs02, zjs03 and zjs04 by molecular method. Finally the 4 strains were
identified as, zjs0l: Brevundimonas diminuta, zjs02 and zjs03: Alcaligenes faecalis, zjs04: Enterobacter
aerogenes. And the accession number of the strains ( zjs01, zjs02, zjs03 and zjs04 ) is DQ857897,
DQ857898, DQ857895, DQ857896 respectively. The method of detecting bacterial 16S rDNA using PCR
technique is specific, sensitive,, rapid and accurate in detecting bacterium in culture pond. Also an interesting
thing should be indicated, it is absolutely necessary that the 165 rDNA PCR products should be cloned

before DNA sequencing. This paper will establish theory groundwork for application of ammonifers

microbiological preparation to bioremediation of the polluted culture water.
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W FROAF 2258 (6. 25 m x 2. 90 m x 1. 28 m,
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SO EAMRETT R 2 KA R EAEHRE,
RIS R ERAE L E RAN RN HHUEH
BUOREME, PRHEE AR 0. 5 ZRME, AHIH
ST g 2js01,2js02,2js03 Hn A ID 32 GN iR 4,
Fi %t AT BRAT B ( Citrobacter freundii ) ¥E 4 X iR
R, zjs04 finA ID 32 E iR &, HRKBITHE
( Escherichia coli) YERSTHRBE ¥R, 35 CIRE 18 ~
24 h 5,7 APL X E R G EHIRER, KBA%
Wi

2 R

2.1 HESBHALER

IR 4 HILEELATE, 45 H 2js01,
zjs02,zjs03 1 zjs04, ZE B A EEHE F 30
C,48 h FEEVERHE R : 2js01 FEVE R/ (1 mm 72
B),IRE A, B8, AL, %R 202 fl
zjs03 BE7E 5 zjs01 AL, R 24 KB HR;
zjs04 IHEER (2 mm ££4) , RTHE, BIH,
BE, WG R, ERKEEER, PiE 2852
R, BER,
2.2 #EEMFE DNA 25 16S rRNA EE R
PCR §-it %2 5 \DNA/Hind Tl Marker M5},
] AR £\ T DNA Marker 23 130 bp fifiEH) 4 5%
oA R AR 2js01 ~ zjs04 FyEEFI 4 DNA f B (|
1), &5 Marker L%+, PCR 37 3% 7= 4 ( B 16S
tDNA) F BER/NZ124 1 500 bp (& 2) . BBl 4l
1L/ 1 PCR =H17E 0. 8% FIBRARNEBER: L #E1T
FEL UK AT , B T AR B — T T, Bl ICBCR B AT

23130bp

Bl 4 FhEAEE9 S DNA KA
Fig.1 Electrophoresis profile of total DNA of 4 strains
1. zjs01, 2. zjs02, 3. zjs03, 4. zjs04, M. Marker

1 500 bp -

B2 4 FER 16S rDNA H K E
Fig.2 Electrophoresis profile of 16S rDNA of 4 strains
1. zjs01, 2. zjs02, 3. zjs03, 4. zjs04, M. Marker

2.3 DNA JUFF L #a i

231 2 zjs01 ,zjs02 , zjs03 F zjs04 EEHRAT 16S
rDNA F Bx R/ 52k 1424 bp, 1500 bp,1500 bp
A1 1501 bp, GenBank th ¥ fit ¥ 512 4 3 %
DQ857897, DQ857898, DQ857895, DQ857896,
4 BRANTA Y 16S tDNA 2)F 5143 HI#E NCBI ¥ I
(http ;//www. ncbi. nlm. nih. gov) ¥£4T BLAST,
ARG 28 RHEPHEBEBEWSE KT, EH
BioEdit7.0. 5 1 MEGA 3 #, Hil #& 5 3k 16 A
(K 3), B85 T 4 MRAH 207

M | LEX 4 R R 2js01 SRR A I AR S
Z K ( Brevundimonas diminuta ,X87274) 3% %
R, FE KD RRX 99. 79% . zjs02 Al
7js03 5 #& 5= W 7 B ( Alcaligenes faecalis,
AF155147 ) 384 X RBIE, & BEH AL 40 3
99.87% F199.73% o Xt zjs02 I zjs03 HEATHAL
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TR, RELEAIR 168 1DNA FFIl K EME,  WELF8:T,A,A,C,C,G, zjs04 5= A
#°5 1 500 bp, ZFERFEINE 6 MEEAIE, 5] B ( Enterobacter  aerogenes NCTCI0006T )
TE5F 456,466,683 ,941,1001,1016 i B4 |, #H (AJ251468 ) )RR RBOE, PIE WA & &
IR 99.60% , zjs02 BMRTE LR AL S>r 9 99.39% (& 3),

#%:C,G,G,T,G,C, zjs03 BT _EiR s sif)

26 Gamma proteobacterium BAL286

6 5T | Klebsiella ornithinolytica JCM6096T

Klebsiella sp.R-21934

47

Klebsiella omithinolytica

96

Klebsiella sp. rennanqilfy 18

69 Klebsiella sp.Fb1-1-2

Enterobacter aerogenes NT G-01

100 7 _ zjs04
8 — Enterobacter aerogenes NCT C10006T

ool Enterobacter sp.
Enterobacter sp.TUT1014

100

53|— Alcaligenes sp. 15-67
S I Alcaligenes faecalis WM2072

Alcaligenes sp. 1S-92

100 zjs03

Alcaligenes faecalis ITRC EM2

47

Alcaligenes faecalis

80 14

- — Alcaligenes sp. YcX-20
[ — Alcaligenes faecalis subsp. parafaecalis G

9 — Alcaligenes sp.PAOSE174
16— 2js02

(] — Brevundimonas diminuta LMG2337
L

Alpha proteobacterium BAL284

00— Brevundimonas sp. Tibet-1X23
L Brevundimonas bullata MBIC2745

66 Brevundimonas terrae KSL-145

Brevundimonas diminuta TAM 12691T

73

Brevundimonas sp. 39

96

Nitrobacteria iranicum

zjs01

50

89

36 — Brevundimonas diminuta
Y/ B Brevundimonas diminuta LMG2089

B3  zjs0l ~zjs04 5 28 NSERRMER 16S tDNA & S gk{b i
Fig. 3 The 16S tDNA phylogenetic tree of 28 validly described bacteria and zjs01 — zjs04
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2.4 HH APIRBETELER

zjs01 ~zjs04 BRI F =2 LG AL R A
P, BALBERR zjs04 WHRSE, HER N HME(ER L),
MAH L E RGEM & (K 2) LR M, zjs01 ~
zjs04 BE R 4 B A BRBE A W R E
( Brevundimonas diminuta ), 2% 7= W H &

(Alcaligenes faecalis ) , 2% 7= W, ¥F B ( Alcaligenes

faecalis) , ;=S AT B ( Enterobacter aerogenes) , £
BRI 4:99.6% ,96.8% ,99.4% ,97.9% , 3%
516S 1DNA FFI i o F R ESHRTEL—
88

xR1 4HRARNEZRLEREUBEIRER
Tab.1 Result of Gram stain and oxidase test of the 4 strains

Btk strain Zjs01 Zjs02 Zjs03 Zjs04
XYM Gram stain - - _ _
S oxidase test + + + _

£2 API2000 AHEERGHRE
Tab.2 Reports of API 2000 bacteria identification system for the Gram negative strains

A4S ID 32 GN V3.0 A& TG ID 32E V2.0
number of test plate ID 32 GN V3.0 number of test plate ID 32E V2.0
s SR IR . . . U E T .
ideniﬁic%ati)(‘mE item Cﬁiﬁf%ﬂﬁz Zj01 702 Zs03 idenﬁ?aﬁjoj. item Esi:?;:f? coli Zs04
B2 RHA + - - - B2 RHA + +
FE¥E SAC + - - - FEYE SAC - +
%3 MAL + - - - %3 H MAL + +
H#&E MAN + - - - HEE MAN + +
LEE INO - - - - JLE INO - +
5B — AR . _ ) ) 5% - WAE L _ _
BRik 5KG 5KG

D-#¥% RIB + - - - %% GLU +
D-#%¥ GLU + - - - - B %V o-GLU - -
D-Z %% MEL + - - - ¥530E TRE + +
L-A##% FUC + - - - # 4 —3F CEL - +
LT ARA + - - - LT LARA + +
WE GLYG - ? - Ih%{E: SOR + +
D-1l154Ez SOR + - - - D-FIR{H¥EEE DARL - +
L-f§& B PRO + - + + & F4LEE ADO - +
L-A&ER ALA + - + + L-FiHi{H¥5EE LARL - -

AR SAL - - - - 7B MNT -

BER ITA - - - - a-Z R o-MAL -
HER HIS - + ? + E}4L RP + +
L-#24 8 SER + - - - i3]k IND + -
Z Rk ACE + ? + + J## URE - _
ZXEREL CAP - - + + & Eg LIP - -
LEREL VALT - - + + a-F P ERES o-GAL + +
HEEfR th CIT + - + + B-FLYEVERES B-GAL + +
3 KT B . _ _ _ B AR . _

mOBE B-GUR
oM ME . . , . N-Z.Bk-B- WA e B ) .
2KG B-NAG

3_%?%)_];5@% + + + + B-HiZi ¥ s B-GLU - +
PRE TR - - . + | LRMAES R AsPA - -
3 "Rk SUB - - - - ¥4 T ERES PLE - +
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- BE2-
A& ID 32 GN V3.0 R L% ID 32E V2.0
number of test plate ID 32 GN V3.0 number of test plate ID 32E V2.0
X0 H RICIFERBR T . . . ¥EHHE KEGFFHE .
identification item Citrobacter freundii ~ 3°* %02 %303 identification item  Escherichia coli %04
P ZER#: MNT - - + 5 &8RP REF ODC + +
DL-%#k LAT + - + +  ||wEm3UkEEs ADH - -
Nomm + - - - | mmmmism Lo . .
WERE: PROP + + + + L7 R Eh GAT + +
(% )ID 99.8 99. 6 96.8 99.8 %5 (%) ID 100 93.6
pp  rErmmrs DR sewnm sew m KIGHE B
- Citrobacter Alcaligenes  Alcaligenes - Escherichia Enterobacter
result .. Brewndimonas . . result .
freundii diminuta faecalis faecalis coli aerogenes

E: -, BIEREL; + AR R B 7, REAE;ID=99.9 ,JiRif B E5E ;99. 8< ID<99.0, ARIFHIERE;90.9< ID<98.9 , N HY

%52 ;80.0<ID<89. 9, N THRZHLSE ;1D <80 SpfEsr B

Notes; — , negative; + , positive;d , variable;ID>>99.9,excellent identification; 99. 8<< ID=<99. 0, very good identification) ; 90.9 <
ID=<98.9, good identification) ; 80.0<< ID<89.9,acceptable identification; ID <80, inacceptable identification

3 itig

IR % K AR 2 M 2 B XT 4 8 VR 4
R, ThnE YN i 2 B BURRAE 45 A R BUARAE 4
TTRE, AN TR ERKIBHAE 16S rRNA J75)
WEATAYY, FIHBI ML, GenBank | W 3K5 K940
B 16S rRNA 73k 273 300 £ 4, i H4 5 AR
BT, BOEE R EOR R K, — IR, 2FFH
fAEETE 99% ~ 100% MI4HTR , 1 & o I8 — 4 b, 4
UM 97% ~99% E HF—ARIP T, mRE I
T B G — 2 B T T A R A B AR Ab A i, API
(analytic products INC) ZHE % 52 R 2 — b 1L
AL, Rk EME EIR A T B BUE R E %
RO, WA ERAEE T 600 R, g [ bRk M2 B
ANHRELE RS, APL REXESF BB
T 15 ANEE RS, WS TIEANAELZR, Bl
588F IELBHEE, TEFELE SR EHE
W, BB A w5 Ek Pk b s b B 40
MOAEENERNAREZHN RS, BEHM
EYEERT ZN A, B EEER APL R385
FER LA K EAE RS En . R
TARD TR I —EE, W T P R7,
R TERMNE B, B0 T ERMERSR, F
RRKERT ZENEL. YAHTAMER,©
£ H BLF B8 % & (unidentification ) [} &5, B
I, 454 16S RNA J751) 4317 F1 APL 4B % € R
G TFARBHANT S, RER RELEEHNE
HIE SRR, AR B Ai1biy 4 BREALAH

AT T 16S 1RNA JF¥ 51 APL REXE, HEG
AT B WRLER, AE—PERATRE AL
HORERM T RIS R R

R F 28 A B AE W 0] BB AR R T IR B A 7
FFRFE TR A 25 P4, (B R X B B A X 31 52 A
BREKMNBHEAEZR. EXHE" M
YIRSV A T RO BT 5T, & BROR VR T Il A= B 2
HEFHEBAREAEREMIRT S G UE AL, FFE
BT 28R WHREEM H,S =4, HIFHEH
B ITRIE R E S B, NRIEFREE ™ f
AR IR SN BT B AR A, LA RR SR AT 5 S
RIBFITE I8, DR MY SR AP R + 38 T R
e A A R AR, TR RBP4
KR AR, A AR INSE F  D B AR R A
Wi e et SE 05 T BEAT T BB ST, LA B Lk N
BT WA i, THILERA FRREAE

ARSI LN BE R A R R B o B ) B 7S
2ry 4 R 3 PR AL, VR T RIS -
EW, A ARG R KGR, [BHE
ALY, AT K REBOR, B R B — B RART
Fio

B
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