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Protein)  sip (Rioux et al, 2001)

(Galactosyltransferase)  cpsE (Chaffin et

al, 2005; , 2011)

, (Polysaccharide
Biosynthesis Protein)  cpsL (Imperi et al, 2010)
603—1290bp
PCR >

PCR

, sip  cpsE

cpsL ,
PCR s

1
1.1

(Streptococcus agalactiae)

(ATCC51487)

(S. iniae) (ATCC29178) #m
(Edwardsiella ictaluri) (Aeromonas
hydrophila) (A. veronii)

(Stenotrophomonas maltophilia)

(Yersinia ruckeri) (A. sobria)

1.2
MiniBEST Bacterial Genomic DNA Extraction Kit

DQ650634) cpsE  ( AB017355)

14 DNA

, 30C 24h
, DNA
(TaKaRa MiniBEST Bacterial Genomic DNA Extrac-

tion Kit Ver.2.0) DNA
15 PCR
cpsE cpsL  sip PCR
: Master Mix 12.5pl,
(10mmol/L) 0.5ul, DNA
(10ng/pl) 1pul, ddH,0O 25yl :94°C
5min, 94°C 30sec, 55C 35sec, 72°C
Imin, 72°C 10min, 30
PCR , Sul , 100V
, 1% 30min PCR
1.6
, cpsE
10pumol/L cpsL 2umol/L  sip
2umol/L PCR ,

Ver.2.0(TaKaRa, DV810A); DNA Marker PCRmix , 2umol/L cpsE
Goldgreen( ); (0.6ul 0.6pul) (0.3ul 03ul) (0.1ul 0.1pul),
(Sigma) Ay A, Agj; 2umol/L
1.3 cpsL (0.8ul 0.8ul) (0.4pl 0.4pl)
Imperi  (2010) cpsL S. 0.2 0.2ul), B, B, Bsj;
agalactiae , 2umol/L sip (0.8ul 0.8ul)
> (0.4pl  0.4pul) (0.2ul  0.2ub), C G
, S. agalactiae sip Cs ABC, (x=1,2,3;y=1,2,3;z2=1,2,3)
cpsE , sip ( , 2
*1 ZHIIYMER
Tab.l1 The information of the three primers
(5'—3") (bp) (bp)
cpsE ATGAAAATTTGTCTGGTTGG 450 1—20
cpsE TTAAAAAATTCCTCCTAAATT 429—450
cpsL CAATCCTAAGTATTTTCGGTTCATT 688 603—627
cpsL TAGGAACATGTTCATTAACATAGC 1267—1290
sip ATGGAAATGAATAAAAAGGTAC 1302 1—22
sip TTAGTTAAAGGATACGTGAACGTGG 1277—1302
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Tab.2 The combinative table of the three primers

2umol/L  cpsE 2pmol/L cpsL(ul) 10umol/L  sip
(ul) B;: (0.8, 0.8) B,: (0.4, 0.4) B;: (0.2,0.2) (ul)
A]Z (06, 06) A]B]C 1 A[BzC] A[B;C] C]Z (08, 08)
A|B1C2 A|B2C2 A|B3C2 Cz: (04, 04)
AB,Cs A ByCs AB3C; C;:(0.2,0.2)
Az: (03, 03) AzB]C 1 AszC] A2B3C1 C[Z (08, 08)
A,BC, A,B,C, A,B;C, C,:(0.4,0.4)
A2B1C3 A2B2C3 A2B3C3 C3Z (02, 02)
Ag: (01, 01) A3B1C] A3B2C] A3B3C] C]Z (08, 08)
A3B1C2 A3B2C2 A3B3C2 Cz: (04, 04)
A3B,Cs A3B,Cs A;B;3C; C;:(0.2,0.2)
2 1.8
49°C 51C 53°C 55C 57C 59°C SmartSpec plus ,
PCR PCR 25ul, (ATCC51487) DNA
3 PCR R R DNA
Sul, 1ul 6xLoading Buffer 80ng/ul, DNA , 107" 1072
, 100V , 1% 10° 10 107° DNA
30min cpsE cpsL  sip , 1.7 PCR , PCR
DNA
PCR 1.9 Mg*
. . 1.6 1.7 1.8 S
#3 REEHRXFER .
Tab.3 The content of the reagent in the reaction system Mg 4
(D) Mg ( 4
10xBuffer 2.5 25mmol/L  MgCl,, Oul 0.5ul
25mmol/L MgCl, L5 1.0l 1.5pl 2.0ul  2.5ul,
dNTP 1.0 2.5mmol/L DNA ’
DNA 1.0
5U/ul Tag 0.5 PCR > >
2+
AB,C, 4 x=1,2,3;y=1,2,3;2=1,2,3 Mg
ddH,O 25
F 4 RERFRIRTIER
1.7 Tab.4 The content of the reagent in the reaction system
(uD)
10xBufft 2.
(ATCC51487) (ATCC29178) 0Buffer > V005 Lo 15 20
25mmol/L MgCl, \ T o e
il 2.5ul
dNTP 1.0 2.5mmol/L
DNA 1.0
DNA ’ 1.6 ’ 5U/ul Taq 0.5
3 PCR , AB,C, 4 X= 1,22,:3i y2=31, 2,3;
100V , 1% 30min ddH,0 25
R (ATCCS51487)
DNA R 1.10

DNA
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DNA ( 1.4), 2.2
PCR cpsE cpsL sip AB,C,
DNA 3, 27 PCR ,
ATCC51487 DNA DNA A,B,C; PCR (
1B), cpsE (2umol/L) cpsL (2umol/L)
1.11 sip (10pumol/L) (0.3ul  0.3ul)
PCR , 40 (0.4l 0.4ul) (0.8ul 0.8ul) 53°C
20 55C 57C , DNA
DNA Takara Universal ’
Genomic DNA Extraction Kit Ver.3.0 ’ PCR ’
2umol/L  cpsE (0.3ul  0.3pl) + 2umol/L cpsL
2 (0.4ul  0.4pl)+ 10pumol/L  sip (0.8ul  0.8ul)
21 , 55C
( 2.3
1A) DNA (
9) (ATCC51487)DNA
( 10)
, (ATCC29178)
]
DNA ,
( 2A)
2.4

1 PCR ArB,C

Fig.1 The amplification with the single primer, and the primers
compose A,B,C; in different temperatures

A. PCR ,1 23 sip cpsL  cpsE
B. AszC1 5 1: 49DC;
2:517C;3:53°C;4:55°C;5:57°C; 6: 59°C  M: DL2000 Marker 2 PCR
DNA
1 1000—2000bp , Fig.2 The specificity result of triple PCR assay, and the sensi-
. ) ) tivity result of the S. agalactiae DNA template
SIp ; A. PCR 1
500—750bp , cpsL (ATCC29178); 2: fil :3: 4
; 3 250—500bp s ;5 ; 6: 3 7:
cpsE ;8 ; 9: ; 10;
. (ATCC51487) B. DNA
,Sip cpsL cpsE O i
. , 1: DNA 10" ng/ul; 2: DNA 10 "ng/pl;
sip cpsL cpsE 3: DNA 10 ng/pl; 4: DNA 10 *ng/pl; 5: DNA

100% 100% 100% 107°ng/ul  M: DL2000 Marker
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PCR , DNA 80x10 'ng/ul
) ( D;
DNA 80x10ng/ul
, sip  cpsE ;
DNA 80x107°ng/ul , sip cpsE
, CpsL ;
DNA 80x107*ng/ul  80x 107ng/pul
sip cpsL cpsE 3 Mg”
2B Fig.3 The optimization result of the Mg®" concentration, and
- the repeatability result of the detection
2.5 Mg A. Mg2+ ,1:0; 2: 12.5mmol/L; 3: 25mmol/L;
A,B,C, DNA 4:37.5mmol/L; 5: 50mmol/L; 5: 62.5mmol/L B.
8ng/“1 s Mg2Jr , 1—5: DNA DNA ; 6: DNA
M g2+ DNA M: DL2000 Marker
( 1);  Mg* 12.5mmol/L 07
, sip cpsE , '
PP 2t 40
cpsL ( 2y Mg
, PCR 100%,
25mmol/L  50mmol/L  62.5mmol/L 2
: Mg 37.5mmol/L PCR 16
M g2+ , .
PCR Mg* 37.5mmol/L | )
DNA 3
3A
26 3.1 PCR
25ul , A;B,C; Mg”
37.5mmol/L  dNTP 2.5mmol/L  Taq
2.5U0/ul 5 DNA DNA >
( 1— 5)’
, 3B (Hagay et al, 1993);
x5 HEMENER
Tab.5 The detection result of the samples
/ (%)
40/40 100
PCR 40/40 100
40/40 100
PCR 40/40 100
16/22 72.7
PCR 16/22 72.7
16/22 72.7
PCR 16/22 72.7
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E

(Gil et
al, 1999; Teixeira et al, 1992; Wang et al, 1988);

>

(Philipson et al, 1995),

, Greisen (1994) 16S rRNA
; Ahmet
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'Y_
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PCR ,
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Y- 5 V-
PCR
3.2
PCR
CpsE cpsL sip , ,
PCR ,cpsE cpsL sip
PCR ,cpsE cpsL sip
(ATCC51487)
DNA ,
(ATCC29178) 7 DNA

7
s 25ul
DNA <8ng DNA <0.032ng/ul
, PCR , sip cpskE
DNA 2 0.32ng/pl PCR
> PCR
0.32ng/wl
s 100min
3.3 PCR
PCR ,
Mg** Taq dNTP
PCR ( , 2008)
(Henegariu et al, 1997) , 25ul
10xBuffer 2.5ul  25mmol/L MgCl, 1.5ul
2.5mmol/L dNTP 1.0ul DNA 1.0ul  5U/ul Taq
0.5ul , sip cpsL cpsE
, Sip
, cpsL  cpsE
sip cpsL cpsE
PCR sip cpsL cpsE
4 27
AZB2C1 5

) , Sip cpsL  cpsE

PCR
Tag ( Taq polymerase 5U/ul,
10xTaq PCR Buffer) 25mmol/L MgCl,
2.5mmol/L dNTP mix
, PCR
, DNA

, DNA
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(Henegariu et al, 1997)

PCR  Mg* ) Mg
Mg2+
37.5mmol/L , Mg*
PCR ; Mg
37.5mmol/L PCR ,
dNTP 200umol/L  Taq
0.5U , PCR
Mg?** 37.5mmol/L
dNTP  Taq Mg** ,
Chamberlain  (1988)
3.4 PCR
PCR
PCR , ,
, DNA ; , PCR
, ( ,2011)
PCR

>

(Chamberlain et al, 1992)

>

R PCR
PCR
Taq )
PCR 70s,
51—59°C , A2B2Cl1
; 51C 59°C
53C 55C 57°C
N 70s 5 A2B2C1
53—
57°C
55°C
, R , 2011. cpskE
. , 35(5): 660—667
) ) , 2008.

, 32(5): 772—779

, , , 2011. PCR
,33(11): 1674—1676
> ) , 2008. DNA
PCR . , 27(4):
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,25(1): 65—68
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THE DEVELOPMENT AND APPLICATION OF ATRIPLE PCR METHOD FOR RAPID
DETECTION OF STREPTOCOCCUS AGALACTIAE

HUANG Jin-Lu', WANG Kai-Yu"?, XIAO Dan’, LIU Bei-Bei!, WANG Jun',

HUANG Ling-Yuan', FU Xi', WANG Hao-Cheng'
(1. Fish Disease Research Center of Sichuan Agricultural University, Ya’an, 625014; 2. Key Laboratory of Animal Disease and Human
Health of Sichuan Province, Sichuan Agricultural University, Ya’an, 625014; 3. Tongwei Co. Ltd., Chengdu, 610041)

Abstract
coccus agalactiae published on the GenBank, respectively. The primer of cpsL gene well conserved in S. agalactiae was

A pair of specific primers were designed based on the two well conserved genes of sip and cpsE of Strepto-

chosen to be the positive control. After the optimization of the reaction conditions and reaction system parameters, the
triple PCR method for S. agalactiae detection was developed. The method was evaluated by examining samples of forty
tilapia with artificial infection and twenty two suspected fish collected clinically. Results showed that the triple PCR
method was well specific. The detection result of S. agalactiae DNA showed three bands, and those of other seven strains
showed no bands. The minimum detection concentration of the S. agalactiae DNA was 0.32ng/pul, the optimization value of
Mg concentration was 37.5mmol/L, and it took about 100min to perform the examination. The positive rates of forty liver
DNA samples and forty kidney DNA samples from the tilapia with artificial infection were 100%, respectively, and those
of the twenty two liver DNA samples and twenty two kidney DNA samples from the suspected fish were 72.7%, respec-
tively. Detection results of the two groups of samples were consistent with the results using general bacterial identification
method.
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