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T E -k E IR T FL SRk E B 7 FHFE K
HXIpE D & BB 1

KEHE, AW, xE[, EH4
® ', vHER, FEH

(1. FF [ K B S AT T e R K AT T8 Fir s AR b s 8 S A i 7K™ B R T 5 97 B B s S 06

AR 25 QU R I =, ARSI R BRI SRR, AR M 510380;
2. R B, MR A Bl K AR AR BOR E SRR, WS WD 570228)

BE: Y THFTEAAEGYRLABRETN S FRATKL, BrEEBFRRITAE, &
LR EREALEENIORTHAEFG D RLLEXFT R, FhFE. S04 EF7]
AEMLST)pH . FHAFA WS EHAELIAE T E2HTLTHE,;, HK, BlnL
HEFNTHKEFHRAALERFTHORIEE. 2 T HER LR KN, 10k LA
WA a3 mER, B la. TomMA; MLSTHAZERELHN, laZl T @REH N
ST7A, IbEF 4tk 2ST2614, RA WA LA 4K E ZST39A . ##—FHAER
KW, 10 B EKXFT T o3 E N XERfFAM s B REEAE . RFE4IFH 2B ER
Whn, 100 KA IR BRE T 0 M KR, Hop B RO 2k E AT
By F i EFA . MLSTA . & X HEA fmprg B AL EA, B M-ST739-VI-P3; % 4 & 7
TA R E L EA A3F, B [a-ST7-V2-P1. [a-ST7-V2-P2%n [ a-ST7-V3-P4; 4 R &
T, HmP ROk E N EEEME: [aST7-V2-P2; WHES. =64 %
ke BELAMRETEAREGEEE: [aSTI-V2-Pl; BB a BELAMEwLE
AR, B 1b-ST261-V3-P4. BURMHA R KN, THKEWIELAERET H D &2
HEBRE. ARXEN, ABERAEREAA KT RLAERENZLZER AR F
B, EMNZEzELrRA, ik, TABREERE R o X 2 B4 LEHN M
BN, AELAMREAIMEEA, EX3HERAN A ET E b RIT, XEALLE

REEEXTHEIGBENTRERK, ALREFFE 5 HME X2,
R e L@ RALERE,; RATMF; 2T hFE; MLST; & /XA

FESES:Q938.8; S917.4

T 55 BR 7 (Streptococcus agalactiae, WHK
BRESERK GO — Rl 200 NS B R, A
SUEANMBAE . Bl R . B HER . DR
A FEE 5 AR AR, [T, 0 2L K A R —
P 2R K AE ST BORTE , ARG 2 B ik K Al
WK FRFEAMS, nJe ¥ & et (Oreochromis niloti-
cus). WHJE A (Liza klunzingeri). 4k (Sparus

Wi HHE: 2016-07-26  f&EIHHA: 2017-01-11

MEAREE: A

auratus). 5888 (Pampus argenteus). YPIE fif i
(Trachinotus ovatus) . 5% 11 2418 £ (Schizothorax pren-
anti). ¥ A B A (Epinephelus lanceolatus) 1 A1
fifi (Scortum barcoo) 5", 45K F= FRFE M >k HE K
AU B

FIRi, JosLaE Bk & R 2 7 0 BUJ5 vk &
BA ST IMER . 247 5 575 4 A (multilocus

BT . AR B ARAE R L I(CARS-46); |7 AR A B BIE L BI(201611): | A4 H AR 34 (2016A030313146)

BEMEE: FiE%H, E-mail: mx-lu@l63.com
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sequence typing, MLST) . fik i 7 &8¢ i B, K (pulsed-
field gel electrophoresis, PFGE). 1] # &l f& o/
(mobile genetic elements, MGE), Z1v i Al ZE % H
B¢ & & 7 51 43 B (multiple-locus variant-repeat
analysis, MLVA) ., & Jj & X A F§7 W5 5 4R
(prophage) 43 1 45 43 U J5 U190 o 43 1 3
B MLST. MGE. #f /)5 B 5573 B 5 1 () 45
R T & FH 2 F W b, Xk s
BT N . JARSR, PR JC FLAE R R R g 5 1R
14 % I £ 45 K 7 s 75 T L g 7 b X5 R Ok
o, HMXMFRiiERE L, B, REY
et LB BRI AT AR IR Lh B A, A%

AT R B 2> T L0 B T af8(95.2%), HoR
I bR, MRS/ 12 MLST/r BUE5 SR B,

F [ DA I FLBERR R 2 EORST7RL, MiST261
RS /NG EmATY 2 geah, W E dfd
T ZFh 43 By iR B A £ 0 FL AR BR A AT 4 A
G0, RIRATIA 2SS B R Y SR A T
SR, FR ] Al /K 5™ 2 4 5 e L B IR A 1Y AT
SR e A S | A ¥ T NI i 2 RS L7
FLEEEK B A 3 F AT RRIE , X g e R R BK TE
M AT LA S 2, R B T4 A 3L
FERR A AE A A £ 2 & A BAL % o

HAr, B (Danio rerio)fE A Y E
LW T REEW . G 2 AUk &
MM, AR, B SR NS D)
Y05 Bk PR TR A SR LAY L AR R T Y B
o ML R 996 i 5 M AH B A O T R AT TR

y'%

AWFFRENY, Patterson®F U LRI, Ao FLAEBK
PR g W oE AR R, BE D £ ] DL Ok 40 R
PE R 55 A 58 AR X2 4 . A BF 938 1 A3 - il
TS MLST., 35 J7 Ak 5 By 5 v 44 73 284 55 07
P A T 3R TR K A 3l W i T FLAE BRI Y 4
WATRRAE, [FIA, O B 5 s e SE IR R T
AN TR i 32 5 T FLAE 3R @ 1 BoOw PE 0K o R
7K A Bl W U5 TG L% K TR A T AT e 2 I 9 R
By R AL 22 AR

MRS J7 %

1.1 TEERE E K

B (Aristichthys nobilis) i JCFL#EEK # (Hn1404) |
F& 40k (Hoplobatrachus chinensis) i JC 3L 4% BR #
(FWL1405). % (Cirrhinus molitorella) i JCF, 5 BR
H(GYCmO81)., F A1 4 Jo 7L 5% BR 5 (BSLO1)
BRIE R 62 05 o FLEE BRI (JC14 1) A % 3k fa )5 o 3.
BEERTE (WC15122, LT-1HIWC1535)535 Bk R A8 5K
S ERAE(ERD) . 48 2 f(dequidens rivula-
tus) IR TCFLEEBRTE (071901) 1 R LT K 7= AR
St A R T R S (R 1)

1.2 ExpR

HF fo A TG FL 4 2K 1A 35 K 24 DN A
FH 40 7 55 2 DN A BOA R & CRAR A= (LB f
BRZS w1 HEAT SR, AR A3 0 40 B L 41 DNA B
F=20 °CHEFE, FHITPCRY B4, JCFL kBRI 1 23
TR M, 1562 % Imperi%E " 1k 4T 43

1

F1 THKENMELABRENERER

Tab.1 The information of S. agalactiae isolated from 7 kinds of aquatic hosts

Bk (S 53 B[] 53 B

strain host time geographical region
Hn1404 fiff  Aristichthys nobilis 2014 J"ZR4EMILTT  Foshan city, Guangdong Province
FWL1405 JREUE  Hoplobatrachus chinensis 2014 T ZREHEM T Huizhou city, Guangdong Province
071901 )RR Aequidens rivulatus 2012 KA Tianjin city
BSLO1 EAlE  Scortum barcoo 2013 T"ZRAT M1 Guangzhou city, Guangdong Province
JC141 YRTEEEES  Trachinotus ovatus 2014 AR E  Lin’gao county, Hainan Province
GYCmO81 % Cirrhinus molitorella 2014 T ZRAEPHILT  Yangjiang city, Guangdong Province
LT-1 WHEf Oreochromis sp. 2010 T ZREHMEIRT  Zhaoqing city, Guangdong Province
WC1535 WHEf Oreochromis sp. 2015 AL ET  Wenchang city, Hainan Province
WT1451 WHEf Oreochromis sp. 2015 AL ET  Wenchang city, Hainan Province
WC15122 DA Oreochromis sp. 2015 #FFH CET Wenchang city, Hainan Province
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B, SR 5 E— 3 i Poyart % U i R IA
PCRY M4 551 2% O i ik 471", PCR™ )
237t B R G v D B I L

MLST4#! TCFLEE R B ) Z A0 8T 51 53
B (MLST), 43338 it PCRY #iadhP . pheS. atr.
glnA . sdhA. glcKMtktET M FILH, PCRY Y
5| ¥12 W W i http://pubmlst.org/sagalactiae/
PCRA=YHATINY , SR 55 P 45 5 5 W sl b AH
VAo v S S S 2271 Bl = .0 TR T = %/ E DIVAY <]
FRISTIF F B o AN A fig L X 21 A0 B 55 4 JE
IR 9] 7645 ) S DR, ) 4 g A I Ay 45 Ao 5 TR
FEA, DA AR A5 T i 45 for FE PR P A0 AL, B &
T STALS

BRI & A, Wbac (B-CEHENR).
bea (a-CHE FFEN) . bibA (20 T8 Ho 78 D 26 B %
FEH) . ofb (CAMPIHFJEH) . cylE (B-# Il % /%
MR ILH) . hyB GEWRR I L) . iagA (17
ZEHIFKILIN) ., scpB (CSafikFEHEH) . Imb ()2 5%
EASEGEAILN), bsA (FHREALEGEN
AFEDH ) Flsip (3 T S i SRk 2 1 2R SRR L
TG 7L BR TR 5L K 41 DNACK B AR /54T PCRIZ IV (22)
PCR™ W38 i) 1% 37 i Wl e I P VK s W6 041 R

A H AR 4 A B A 5 0 3L AE BR R
GD201008-0015 AV 1 A9O9 T #k 75 J K 41 7K -
ARG R, 1 H A909TE B Y 3 K 4 4
PHASTIEL 43 #T (R dk :  http://phast.wishartlab.com/)

HFARB A NHPCRIERMICIAEE  Z5R AR, A90TE BRI A 20 F 34 X & A A
®2 FHARPEARSY
Tab.2 The primers used in this study
519 LI I(5~3") S F(5~3") K5 /bp iR KGR /P C
primer forward primer sequence (5'-3") reverse primer sequence (5'-3") length annealing temperature
scpB CCTGCTAAAACTGCTGATAC CATAAGCATAGTCGTAAGCC 853 54
Imb CCGTCTGTAAATGATGTGGC GAAATACCCGAGATACCAAG 473 54
hylB CACCAATCCCCACTCTACTA TGTGTCAAACCATCTATCAG 570 56
bca CTACAATTCCAGGGAGTGCA ACTTTCTTCCGTCCACTTAG 383 53
bac AAGCAACTAGAAGAGGAAGC TTCTGCTCTGGTGTTTTAGG 479 53
cylE CATTGCGTAGTCACCTCCC GGGTTTCCACAGTTGCTTGA 399 54
fbsA AGAGCCAAGTAGGTCAACTTATAG TTCATTGCGTCTCAAACCG 290 54
cfb AAGCGTGTATTCCAGATTTCC AGACTTCATTGCGTGCCAAC 348 56
iagA CGGGATTGATCTAAGTCGCT CCATCAACATCAGTCGCTAA 459 53
bibA AACCAGAAGCCAAGCCAGCAACC AGTGGACTTGCGGCTTCACCC 127 58
cspA GGTCGCGATAGAGTTTCTTCCGC AACGCCTGGGGCTGATTTGGC 104 58
sip TCTCTCAATACAATTTCGGAAG GTGGTCATAGTGGTTGGCAGT 867 54
SAK_0610 TCATTTATCTTCATTCCCCGTC AGTGAGCTATCTAGAAAAGTTGGC 294 55
SAK_0635 GACTAGGACATCAAATGGAGGTC GGATAAACAGTCAATAGCCTCAA 571 55
SAK_0748 AAACGTAACGCTGCTTGGGCTCA GTAGAACGAGTTTCCCATCCAC 1138 56
SAK_0762 CTCCTCAATCAAGGGTTACTTCC TGACACTGGTCTTAAACTTCCGT 303 56
SAK_1326 TTTCCACTTGAATTGAACGCCATCT GCGGTCACTTATCGGACTGCTC 571 56
SAK_1943 AACTCTTGAACGATGCCTCTTA GCCTAGTAATAGAAGTGATGTGAC 711 55
SAK_2079 TCGTAGTACCAACTTTGACTTCTG ACTAAAAGAGTTTCATAGATGGCAA 291 56
SAK_2083 AGCCCTTTGTCTTATTTCCACC AGAGCGCCTACCTTATCCCTG 588 54
SAK_2090 TGTCTTAACTGTTTAATGGTTTCAA CCGATTTGTAGAGCACCAAGGCG 261 56
SAK 2094 ACATACCGTAAAATACAATACTCAG GCCTATATTCGATACATTTGCTCT 739 56

C

http://www.scxuebao.cn


http://pubmlst.org/sagalactiae/
http://phast.wishartlab.com/
http://pubmlst.org/sagalactiae/
http://phast.wishartlab.com/

113 TRAERE, A E DA K AR S IR T FLBE BR TR 0 43 T R fE B R B 0 B0 1 1791

W A P 2 DNA L ASBIF 52 56 R A909 K K 4 R
70 X Sk 19 104 WAL T A DR 1 S 6 G 0 B 1A
BT 51 W (32 2)I3F F T o 2L BE BK Al v e A
DNA%T A,

1.3 FTHHEIKEX D & BURMS

TiE A 5 B BRI BUR T ST AR b o
FRYRL A, AR 5T P G L B Bk R IR T
AR, R T PF AR K A 3h il TG 5L
HE BRI BRI, R Ik B AR R B X
% ., LI BEERH Hn1404, FWL1405, 071901,
JC141. BSLO1. WC1535, LT-1. GYCmO81#l
WC15122 B R 4 2 B B 45 =F 1l 7 B 5 BHIF Az
I, 30 °CE; ISR T bR kRN AR K 2218, 77
RKig%48 hy, 43 ] A 75 25 JC TR PBSZE i
R A, I TR R B 2600 CFU/mL.
162 WA BT AR BUBE St (ABSH £, HHERTL K = HF
FEPT KA LI S Wy b AL ), A O A
frigy, BRI 20 uLE &R, B4 EE.
X} 0 4] A B BE o) 0 I T 520 uLJG A PBSZE b
T o 3 4L RN X BE 2 BE I £ 34 76 30 °CoK i P 4]
¥, B H RN IF Hog WK (2 BRI 1/4),
HELEMERT d, ISR AS A BE D M0 KRR L. B
T[] FIAE T80, R 4 B 2 £ J8% e TG 7L B BK A
Ja W FE T Bl FIZET- %, 38 5 SPSS 17.043Hr 4k
2 i) R 5 £ 1) A A7 it 2 (B0 AR 77 K %0, Kaplan-
Meier )y #5)o RN, 313 SPSSEK A 73 B A 7] JEk e
2z o) BRGE TR 22 (L R 7
ZA3ATY, VAR R [ 1 32 15 O 2L BE Bk R 6 B5E D £
MBI T 22 5% .

2 4R

21 HFIIER

22 Imperi %5 "y v 46 I JC FL4% BR B 10 4 1
M,
071901, JC141. BSLOl. LT-1HIWCI1535F#k K
[ a%l, GYCmO081. WTI1451FIWCI15122% ¥k K
I b#, 2% Poyart®E it — LR 45 R & B,
AW FE o 10Rk JC 3L 8% BR B 40 R 380 43 1 7 7Y,
5 Imperi&F "5 W 4G 0 1) 25 S AR ]
2.2 MLSTHE

3 51 % 2 I R Y JE L BE BR A 74 AR
FITEMLSTI 81 £ g v R AT L XS 23 #r . 4R A5 A

2R R, FWLI405H #R 8 A ; Hnl404,

IO B R S5 0 kR R RIS T 91 5 o e X 45 SR 3
W, FWLI14057E Bk 1 adhPTE 5085 122 v 1% A AH R )
FEH RG], B, i3 T A R TR G A R
T 3 ) B R AR FE T A, AR AR BT B AR A
FE R A K E R STRL S, Bl adhP B 51 Ky
129, HXF&5 R A MEWL14055% ¥ipheS . atr.
glnA . sdhA . glcKH the35 7 5 R AL 51| 53 5 02 S
7. 1. 3.0 3.2, RIFIZWEHBTNSTHEIS K739,
Hnl404, 071901, JC141, LT-1. BSLOLAI
WC153556 ¥k FE I ELXT o Br g SRR B, st
AR ST . J7 51 L% 73 Hr & W1 GYCmoO81 |
WT1451HIWC151227# k44 ST261%!

2.3 BAEREEN

18 3 PCRAG: I 10#K J0 7L B 5K 31 A 124> 3 A
KIHMH, G5 REMhyIB, fbsA. iagA. sip.
cspA . bib AT cfbFE [N AE BT A7 Wk 429 0 BH A
AR A 0 it TR AT R 0 i DR B R AN TR AT 3
3FPEE AR, BIFWL1405 0 bk 14 7 11 3 A
HIHV1: scpB-Imb-bea-cylE-hyIB-fbsA-iagA-sip-
cspA-bibA-cfb; 071901, Hnl404., LT-1. JC141.
BSLO1HMWC15357 ¥k 975 Jy S AU AR ), B
V2: bca-bac-cylE-hyIB-fbsA-iagA-sip-cspA-bibA-
cfb; GYCmO81, WT1451HIWC151227% ¥k A #H 7]
H7E SRR AL, BIV3: hylB-fbsA-iagA-sip-cspA-
bibA-cfb,

24 RIREEES R

TG FL 4 2K TR H W B K DNA ) PCRES I 45
R, AR TC L EE BR G A Y A G R P
Bk TR 1O B e 5 RE 3 O 4k IR A, D
FWL14057% ¥k NP3/ (SAK 1326-SAK_1943-
SAK 2083-SAK 2094); 071901, Hnl404HILT-
1Bk M P2HI (SAK_0748-SAK _0762-SAK _1326-
SAK 1943); JC141, BSLOIFMIWCIS35K Kk N
P17 (SAK 0748-SAK 0762-SAK 1326-SAK_1943-
SAK 2079-SAK 2083-SAK 2090-SAK 2094);
GYCmO81, WT1451HIWCIS1225 bk A P4RI (R 5
JUT ARG P9 104 iy 0 P AR 6 AT )

25 EIAEKENHDSEMNEHME

N TG B 5 0 i i e 45 R R W, AR
AR Bl R 1Y T L E BR B X B S £ 2 A7 5 B0 1
(K1), LT-1, BSLOl, FWL1405, WC1535,

http://www.scxuebao.cn
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Tab.3 The virulence genes of S. agalactiae isolated from 7 kinds of aquatic hosts

IR Btk strain

virulence gene FWL1405 071901  Hnl404 LT-1 jc141 BSLOl ~ WCI1535 GYCmO081 WT1451 WCI5122
scpB + - - - - - - - - _
Imb + - - - - - _ _ _ _
bca + + + + + + i B B B
bac — + + + + + + — _ _
cylE + + + + + + + — _ _
hylB + + + + + + + + + +
fbsA + + + + + + + + + +
iagA + + + + + + + + + +
Sip + + + + + + + + + +
cspA + + + + + + + + + +
bibA + + + + + + + + + +
cfb + + + + + + + + + +
HA type Vi V2 V2 V2 V2 V2 V2 V3 V3 V3

e P - A

Notes: +. positive; -. negative

T4 THROKE IR Jo Tl HE IR E A0 R B (A DNAEL [F 2
Tab.4 The prophage DNA patterns of S. agalactiae isolated from 7 kinds of aquatic hosts

Ak Pk strain

prophage FWL1405 071901  Hnl404 LT-1 IC141 BSLOl ~ WCI535 GYCmO081 WTI1451 WC15122
SAK_0610 - - - - _ _ . _ _ _
SAK_0635 - - - - _ _ _ _ _ _
SAK_0748 - + + + + + + _ _ _
SAK_0762 - + + + + + + _ _ _
SAK_1326 + + + + + + + _ _ _
SAK_1943 + + + + + + + _ _ _
SAK_2079 - - - - + + + _ _ _
SAK_2083 + - - - + + + _ _ _
SAK_2090 - - - - + + + _ _ _
SAK_2094 + - - - + + + _ _ _
KM type P3 P2 P2 P2 Pl PI Pl P4 P4 P4

Hnl1404, 071901, JC141., GYCmOS1MIWCI15122 0. JEY 20 B o 10158 5 28 Iy 30 ) #5 5L 358 76
YL A BE a7 dOF Xy BELBE TR AR R . BSHEWES, 76N s ST 40 his RIA] & B (4
87.5%. 56.2%. 62.5%. 75.0%. 100%. 81.2%. &2 WRERZM | FTH0sh SOk, ARG E
56.2%F137.5%, PBSXHRAIM7 dRBUIET- RNy IR JCFLAEBR BB YL BE D £ )5 i 8 T B ] 2 22 4

http://www.scxuebao.cn
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100 2= LT-1
1= BSLO1
90 -+~ FWL1405
-1- WC1535
80 ¢ Wy ER 02 se===EEs .+~ Hn1404
2 | e REGSES -t= 071901
A8 701 M | Blemssssemmssccsameraay 000 Mpssasy -=JC141
° = -m GYCmoO81
2 604  h B 00000 seecesscoscoamSiornesse * L= WCI5122
ME |l BEeutevesn. 0 e +  _mPBS
S B T o e | B
T2 40 0 DA "
£ 20 A :
(&)
10 T R )
0
0 24 48 72 96 120 144 168
FfE)/h - time
1 EIEKERANRDEEMNEEE

Fig. 1 The survival curve of zebrafish infected with S. agalactiae

HFE20~72 h (B 1) PAIIAE 19 50 5 oo i U 0 A
hERE S BB SR MWW, &0 14E
Yop e, SRR INFLEERRE . PR R,
0~96 hif, Hn 140441 1) BBUIET- R B % & T B
LT-140 M Ho Al 740 (P<0.05); SR T LT-14H I
0719014 Z 8] JC W & 1k 22 &% 3 WC153540 Al
07190141 JC i 2 £ 22 5 ; BSLO14H . FWL140541
MGYCmO8IH Z [ Jo b #2555 JC14140 .
GYCmOS1H FIWCI151224H 2 6] JC i M2 R

3 ¥hig
3.1 FARIKEZMEILIBREN S FH R
kit

AL BERRF R E LKL YBUNE, JC
R U 7K P 288 32 Bl TR R Y e AR
TOFLEE R Al UR L Z M e 2, Haik
CHREMA RS FHEM | 52 PR | =
Al LR R A, Ak, BT SRR A
I (Rana catesbeiana) ] &L TG FLEEEK R, Jf H.
R IS 60%IMAE TR . 20144F, ARSIERE AR
ZR A B T N 57 5 YRR DR S0 4 B B T
FLBERRTE , [FARTET 7548 Bb L iy 26U 9 B 44
S BN oL EEBR A,k 3R W3R R T 2L B R R
ek e T2y O, HE2TH
HE 2K B TE K AR S W b 2 A AR B AR 4 R AT g
PR A I8 2k X 7R K A 2 R T FLAE R
1753143 B DL KT B B 0 BUR PR 3BT, R AN

) i 3 R 2L B K P f SR TR R RE AIE D 300 ik
71, RICFLEE KT 43 1 AT 2 DA S g T A
KB E HLS SR

BUw PRSI TSR, AN R 1E 32 U8 0 3L AE
B0 BE LD f8 A SR BUR A, X R UI AT
14 975 D A A BOR M T FLEE BRI . B ) SE K
MEER KRB, BREEIR LB BRI, HAfh g &
P5ICFLBE BR B 1 sep BN ImbIE R 34 0 BAE . 55
RS, FAMMP AN 1 o o7l e
BRI & scpBRlImbRE A, 5 Z i OB 5% 45 3 AH
W, BPZP AR U8 T a JC 7L 55 BRI A & scpB I
ImbFER- 22 2 FEZRE, 95% Yy % A £0 5 F ER
35 v 1 TG L B BR TR L Kk A sep BRI Im b3 A Y ik
JPU, IR, BV AR AR MAUR T b TG L AE Bk
B B scpB AN ImbIE R L [RIFBR 2, sepB Al Imb Rk [H
Blastn b X455 & B, 1 oAUk a5 FLAEER i
W GX026H ¥k (GenBank ¥ 515 . CP0O11328) 0
SA20-06T Bk 341 JC I P A~ JE T 0 27 (A5
02, 1 bR JC 2L 4 R 5 0y 2 P R
(712, 58.3%)MET 1 afl Jo 3L 6 BR B 19 7 71 2 [
PHMEA(10/12, 83.3%). #AM, | bALJCFLAEBER T
X BE ot B BN 71, XKW bac. beaf
eyl B PRAN J2 T FL B 35K T B0 AH DG 1 0 201 75 ) ik
Ao 35 DA I 25 SR R B, R S0l U5 0 3L A%
BRTE VIR 005 JC 3L 5% 3K 0 AT 43 S V2 AU A
V3AL, Hr T aBI C LB R )E TV,
I bR T FLAE BRI V3R, X ISR 5 AN [\ 41
10375 789 TG L4 2K T A 5 7 5 DR R A AT e S A )
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JoFLBE BR B B9 4 1L 3 A MIMLS T3 A1 45
WoR, TRK A W) I TG FLAE BRI AT 43 R 3R o
I35 Y RI 2R STAY ,  JH: v A3 e 05 G 2L e ok 747 S 1T -
ST739%4; 1 a-ST7RITCFLEEEK A 175 A 6 . 9P
BEREs | AR Rt PAEMMEAGT; 1 b-
261 BT FLAEBR A 10 1 B A BRI D AR, B )3
PR RIS B AR A A 5 SR B, T -ST739% JC 7Lk
BRE AVI-P3AL; T a-ST7THRICFL S BRE XAl Ky
2Fp LAY, RIV2-P2RIFIV2-P1%Y; T a-ST2617%Y
TeFLEEEKE A V3-PARL, WFFERWT, B TR
FL A R TR (4 JE R AL A Ol R R AN, At R TC FL
FERR DA T3P LAY, 177 X 3P I R B AR B £
TCFLEEERE LA L. Kb, ot o7l gk sk
PRI A 3K B8 1 T2 22 [] 1) A BAR R AR A 3 LI
3.2 ARKENMEXIBIKEARITS A
&

T A e X R A SR e T
I, ARG, Rk AR B BRI RN E T ™
&, P MR ERE RMEFiik. %
I8 3 T 2L B BR T A TR RS O X R & R fa
AT, HAFEZFRE, SR, JCRLBEERE
EF AR 5 FZ MG H AR, 25
WA 2 2% Sk . AR R, Ravik TR
BEBRFEFWL14052 M-ST739%Y , ifif H.H: 7 1 3£ A
VAT W B A 43 U 349 e BIZ R Ak S U G L R
R FTER R ZES, KR HAT AL B R
FE TR BUE 5 fa 25 22 [E) AH B AR 46 1 rT REMEAR /N o
BEUR (Hn1404%8%) . 40 2 A IE (07190 1k ) F1 &
) fr P50 FL A% BR B (LT- 1RR) B 43 1 1l 3 780
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BSLOTEH BEM /0 B b o5 2 ) M i, mH 5
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B AR R C AL SE R WT 1451 FIWC151228 %>
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FE) R BR B AR R AR & B T b e FLAE Bk
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Molecular characteristics and the pathogenicity to zebrafish of
Streptococcus agalactiae strains isolated from seven aquatic animals in China

ZHANG Defeng ', KE Xiaoli', LIU Zhigang', WANG Shifeng °,
YUAN Wei', SHICunbin', LU Maixin "

(1. Key Laboratory of Aquatic Animal Immune Technology, Guangdong Province, Key Laboratory of Fishery Drug Development,
Ministry of Agriculture, Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of
Agriculture, Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. Key Laboratory of Tropical Aquatic Biotechnology of Hainan Province, College of Marine Science,
Hainan University, Haikou 570228, China)

Abstract: The aim of this study is to obtain the molecular characteristics of Streptococcus agalactiae (Group B
Streptococcus, GBS) strains isolated from seven aquatic animals in China, and then analyze the epidemiology and
transmission of GBS strains in these aquatic animals. In this study, a total of 10 GBS strains were isolated from
seven aquatic animals. These isolates were analyzed by four typing methods: molecular serotype, MLST
(Multilocus Sequence Typing), virulence genotype and prophage typing. In addition, the pathogenicity of GBS
strains was evaluated by zebrafish. The ten GBS strains were divided into three types based on molecular serotype,
namely [ a, I b and IlI. The results of MLST indicated that serotypes I a, I b and Il were ST7, ST261 and
ST739, respectively. The ten GBS strains were divided into three virulence genotypes (V1, V2 and V3) determined
by PCR detection. The FWL1405 strain (-ST739) isolated from Hoplobatrachus chinensis carried 11 virulence
genes (11/12, 91.7%), and the a-ST7 GBS strains carried 10 virulence genes (10/12, 83.3%), and the b-ST7 GBS
strains were possessed of 7 virulence genes (7/12, 58.3%). Prophage typing showed that the ten GBS strains were
divided into four types (P1, P2, P3 and P4), and the strains of P1 and P1 types belong to a-ST7 GBS strains. These
results revealed that GBS strains from seven hosts were divided into four genotypes, and the FWL1405 strain was
the unique type: -ST739-V1-P3, determined by the previous four typing methods. However, tilapia GBS strains
(LT-1, WC1535, WT1451 and WC15122) were divided into three genotypes: I a-ST7-V2-P1, [ a-ST7-V2-P2
and | a-ST7-V3-P4. More important, the GBS strains isolated from Aristichthys nobilis, Aequidens rivulatus, and
Oreochromis sp., have the same genotype: [ a-ST7-V2-P2. The strains isolated from Trachinotus ovatus, Scortum
barcoo, and Oreochromis sp., have the same genotype: I a-ST7-V2-P1. Furthermore, the same genotype of the
GBS strains were found that isolated from Cirrhinus molitorella and Oreochromis sp.. Additionally, in this study,
all the GBS strains have strong pathogenicity to zebrafish (Danio rerio). In conclusion, the genotypes of ten GBS
strains were significantly different between amphibians (frog) and fishes. The possibility was little that GBS strains
transmitted between amphibians and fishes. Notably, there were three genotypes of GBS strains from fishes, and
the same genotype GBS strains were all found in tilapia. These results indicated that the possibility was great that

GBS strains transmitted among these six species of fish, especially between tilapia and other fish species.
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