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(LAREK=RZWIER BRIK=HIERT , &R M 510380 ; 2. EBEFERFE Ki=54amZEhk , LiE 201306 ;
3T RABKFEHAKES I, IR M 510380)

i E: BRLTASERENCHERNBHEERE 165 RNARRFS , ®it, §R2 X519 , RILT 854 2
M TREBEL R TS RENBRERENNEPCREE . Rz & BAAERENERERE , 72 3RE
474, 296 bpBFFMF B T HEEKSERE. AZRLRBSEMELERRELRFERR . ZHETXN
NEHERBNBFERBNRELS  BERSWRBE  ITRNHERAZESD K 3.2x10 ° ng/uLHy FTF 6
REM 3.0x10 * ng/ LB BEERE  NREB A5 BEMETESFLFEN 11 MFERERETRN | 57
IR 474 bp B, MFSBLASTO T ERKE , §F HINFIIGNTAEREHERFS] , IND FXRFLE
EXEFRATARRE , SECEELER - .

X $E A : WEPCR ; TAIRE ; BHEEEIRE ; cfo EF ; 16SrRNA
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Rapid identification of Streptococus agalactiae and
Streptococus iniae with duplex PCR assay

LI Jiong™? YE Xing'", LU Mai-xin', DENG Guo-cheng’, TIAN Yuan-yuan®, JIANG Xiao-yan®, LI Jian-ping®

(1.Pearl River Fishery Research Institute, CAFS, Guangzhou 510380, China; 2.College of Fisheries & Life, Shanghai
Ocean University, Shanghai 201306, China; 3.Guangdong Fishery Technical Extension Station, Guangzhou 510380, China)

Abstract: Streptococus agalactiae and S. iniae are two common pathogens of fish Streptococcus diseases. Symptoms of
disease caused by both Streptococcus pathogens were quite similar, and it was difficult to distinguish the two pathogens
from each other directly from the symptoms. Therefore it is necessary to develop a rapid identification method in order
to control the disease effectively and rapidly. According to the cfb gene sequence of S. agalactiae and 16S rRNA gene
sequence of S. iniae, two pairs of primers were designed and synthesized, and a rapid duplex PCR assay for identification
of S. agalactiae and S. iniae was established by optimization of amplification conditions. A 474 bp fragment specific for
S. agalactiae and a 296 bp fragment for S. iniae were produced, but no product was amplified from the other common
pathogenic bacteria of fish such as Aeromonas hydrophila and Pseudomonas aeruginosa. The method is quite sensitive,
and can detect a template concentration as low as 3.2x10~2 ng/uL for S. agalactiae and 3.0x10 2 ng/uL for S. iniae,
respectively. A total of eleven pathogen samples collected from pond-cultured tilapia in Guangdong and Hainan
provinces were analyzed by duplex PCR. Sequencing and BLAST analysis revealed that all the sequences were cfb gene
of S. agalactiae. Results of molecular identification were consistent with the previous results of biochemical assays. The
double PCR method would provide a sensitive and accurate method for rapid identification of S. agalactiae and S. iniae.

Key words: duplex PCR; Streptococus agalactiae; Streptococcus iniae; cfb; 16S rRNA
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FRE .iESHIE , EAT0RMKKFTIEAS, 50
KM HMAERNBKEXGRBBRERERE
FaEREN | ZEEEA RS RNE TR
KEB100ZERT? BHAEFEPNEEBHREN
BRERENTAEREY | ZRRERERR
RMNERENER LREHHFERIE2H—
MEERE , XERNEFNERLE . BaiXAN
AR B, BENAR N B S MERZ DU 7 £ AT 5%
H, MBEBEEERNARATEHTFATRENR
Em&E , NTTETRESHRYE XA FHA%
HITHRENEEERNASEMAxRESY B8
XL RS K AESH16S RNAR KB TEE |
NFEEXRBRENARER D WETB MBE
X o1 T eEERE SEREEERE AV 16S rRNAR K
H BRI S (>96.6%~ 96.8%) , BA1EH FHIE
FEFEEPFEIMNXEE , FES~12MEE | Hepy
W£9200 bp AN PNXE . XEXFFIIHNER
ARATFHNL XD BEERESTAMERE Zlotkin
ZLLg I — 4RI W TR 8 BREEER
B, HEY300 bphy BRI RMEST | MAASERK
By #E&w" | chERNTARKREBEER |
© RS K — MRS E B (FRCAMPE ¥ ) B34 M 3
R S ECEEREI HNpAMER L EE
o, BingFEa M mEE AR RER DA
f# | Bl £ CAMPR RIM™ | TR EEERECAMPHE
FERENGRISH, LNTAHREN—IEE
Bir EHEERcHhERML6S IRNAERZ 2 F5 |
BMXEPCRIEM A% , BERE, HEBX ST
I ERE FBREEIRE |, NEERERAERIS T,
KRR ERICHKREE

1 #MR5HE%
1.1 # #
HETHEREMETEEEARLER . B
FREERBE AP ILREZLENHTER  EAkSER
& (Aeromonas hydrophila) . 40 & B ¥ BB &
(Pseudomonas aeruginosa) H Bk 5T 7K 7= #fF 3T Flr K 7=
REHRLES  FEET2000FEEXE R/E
MAETRAZHETRXNEAT L  LBLE
EEAIRBLAR WIABUGREATIAERE BHI

EFREREMEHETEE T NG EMBRLE . 4
BERARRRNEZME MEREYREER
NF) .PCR{UNEDC-810 (" MAEMAIFEMREE
PRNTE]) . PCRIRRIE R, DNAD FARAN 100
bp DNA ladder , ¥ B Takara2 @ , EAbid797
Er=o e .
12 A &
121 3l4e9ikat 54

RIEGenBank P EHEIREIF RHEE R cfbi
F5 &1 5 ¥IP1(5-AAGCGTGTATTCCAGATTT
CCT-3)#1P2(5'-CAGTAATCAAGCCCAGCAA-3).
BT BN BRKRNAATL bp . BHREKRE
16S rRNAMY 18 5|¥122& SXHR[13] , P3(5'-CTAGAG
TACACATGTACTTAAG-3) , P4(5-GGATTTTC
CACTCCCATTAC-3") JiHA¥ 18 F B K7V 79296 bp.
S EBETEYRSERLTEHK .
122 Hameg 325 miE A E 2 DNA 948K

THEKXRBGRAERNTY , EXBERGTER
£, AXREddH, 0% 8. RS , BEBE TBHIR G
EFRESH | F28 C #1TEF , BR20 hEFHENRL
R EIRERAEA TERADNAKIRE . 12E
FESRREIATEHABHIT &5 A60 pLiRE
R , F - 20 CR1FEE A . Biophotometer 7 Yt ¥
E 1t (Eppendorf) Ml E ToHL 65 KRB MBI BN E
H4ADNAEE S 3179160, 150 ng/ul .
1.2.3 & PCR R4k &

20 pL/R Ri4& % R & 2xGC-rich Buffer [ 10 pL |
10 mmol dNTPO0.4 uL , 20 pmol 33 5| #1%&-0.5 uL ,
KEddH,0 5.4 uL , #4R DNA 2 uL , 5 U/uL Ex Taq
£§0.2 uL . PCRIX Ri &t : 96 CTRAZEMES min , 94 C
455 51 ‘CIBK30s ,72 ‘CHEMH35 s ,32NMEHL |
72 CHE{10 min . R N5 3R |, 19%IRAE FERE AR B8 KA
M- 1g7=y .
1.2.4 X F PCR 4 iX5

P AL ERE N BREREERLA DNA
HREAYEHERS 1 uL), TIEERE, B
KE, KR ERENAZBRERENERLYA DNA
H5MERIZER 1.23 8 PCR RNERH SR AR
BT 18, BRI E~Y .
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1.2.5 R E PCR 4 2 &k 4|
PFLEAHREERADNAD I BRER 1.6,
3.2x107%, 1.6x10°%, 3.2x1072, 1.6x10 2, 1.6x10 °
ng/ul fHEREEERENERADNALD BIFHRER 1.5,
3.0x10°%, 1.5x10°%, 3.0x10 2, 1.5x10 2, 15x10°
ng/uL . ¥ 1.2.3 BWPCRIR RI &M R R R 1TH
8 BREFERNIN 2 PAENBEAREE , B
EXEPCRAV UM .
126 X F PCR *f & A 50 0940
A 1238 PCR R M5 R MAFRXT 11 47
HEEERE BTN |

2 RSS9
2.1 XE PCR il T FL4ETKE FRiE IR TR = RO4F
B4
B 174 ,WEPCREN , THAHKREER
{H DNA #¥ RS EITMHEIM 470 bp &7 ; BEEEEK
B ALY 300 bp R 5% ; UK SERE. 0%
B RERRNWERANERFETYT B |, GREH
ERCES

600 bp

500 bp
400 bp
300 bp

200 bp
100 bp

M 100 bp DNA#Ri2 ; 1 FTHHEKEBEREREERLA DNA
BAHR ;2 TIUHMKEERYA DNA ;3 BEEREERYE DNA ;4
EkSEREERLS DNA ;5 AZBREREBERYE DNA

1 FHEIKEFERIEIKE W E PCR TR 84 R

Fig.1 Duplex PCR analysis of specificity for S. agalactiae and S. iniae

2.2 WEPCR# M Jt P 45Tk & F0i5 BX 55 TR & RO &L

FAREPCRAZT BT REELALRENE
BEEREERADNAWLE R NE2 . WEPCRER
KRNTIHERBENERERBENRBESRS , 8
e R AR RI TR EERE RN E R B . BEKEEER
HE R A DNARRERFTERE<3.0x10 ? ng/uL
REYTEB&T , BREN K MEAEXRBERERE

1 2 3 4 5 6 M 7 8 9

10 11 12

2000 bp

1000 bp
750 bp
500 bp
250 bp
100 bp

M DNA#RIE ; 1~6 2 5l N BREREERDNAREIRE 1.5,
3.0x10-%, 1.5x10-%, 3.0x10-% 1.5x10-2, 1.5x10-°ng/L ; 7~12 %3l
NILASEREERDNARBIRE 1.6, 3.2x10-1, 1.6x10-%, 3.2x10-2%,
1.6x10-% 1.6x10- > ng/uL .

2 FeFLEEKE NG AREEEKE WE PCR HURIHI BL5R
Fig.2 Duplex PCR analysis of sensitivity for S. agalactiae and S. iniae
$3.2x10 °ng/uLEy | TR MBOEM , Bt , &
HERFNBERERFTRNNZERERED
BI73.2x107%, 3.0x10 *ng/uL .
23 laARHEARAIE PCR M4 R
EFFTE M B9 E PCR 53 2 B R 7 11
N RMEFSEIRE IR | 198EIR1GLY 470 bp B9
BRUSH(E ), Y HRFHIERE. NF , WIEK
B cth ERFF , RSN T RSN
SHBa N EBE(CETLERAR .

M 1 2 3 4 5 6 7 8 9 10 11 12 M
600 bp
500 bp
400 bp
300 bp

200 bp
100 bp

M 100 bp DNA #5i2 ; 1 FILEKRERAEK ; 2~12 11 KA
HEIREER

3 TFEBKEFMEK R RIRAERENE PCR N4 R
Fig.3 Duplex PCR analysis of the S. agalactiae reference strain and
clinical samples

3 #Figt5itie
DEAERBNEFREE R BEERE
16S rRNAERE BRI FEASERENIFREXSE
7 BRI TNEPCRY 18 |, AIfER — K BAR
NZ—RPCRIR BN, % 5T P45 5K & i ket
KE . A ZEFME , RBES |, EGEEE
{LEERE, RE , TREDH. BE, PHiEask
KRB
NESLLZEPCRERBAERELERMER
—X 5| ¥IIPCRIZVEMLL , RARER —RBERH
B MAZX 54 , BN EPCR, % EPCRR M H
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SRt EERRSWEAE | ks yEAHE
IERRAGEE | BRIIMEAEK &, IXEXN
% AERTEEBENAX DN -ENES , WEESR
ek B FRoM | AfFZR PR ITHI2XT 514
Ry BETASXBENEREXBESENERE
R, MAEEMEAZET | RS MEEERK
“REBERREN . AWEHE T IEERERE
HISI¥ 7296 bp , SR BN EESH , |®it
F LI MERECOERNSIY  ET 8= H K/
474 bp JAME T HBHRERBENT B=WH T A
TERRLRBAERATREEANEREHHNE
|, 5T BE A LT —ARPCRY 8 |, th Al A&
BE XL IDNAR BB 1THE MY 18K 2xGC-rich
Buffer | . Bt4h , £ILPCRR R R E B
MEREESI MR IEESE AP 49-52 C
IR ACEEE AT LAY 8 H B A | Bi%R51CHIR
KREETRBEENZTHNTE  BLZRENF~
£ ABGIESRMRTHEN | BIROXBMIERE
FERURTEHGRE , —#&R30~401%020
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