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° Tab.1 The isolating dates and sites of
S. agalactiae in the present study
no. of strains areas date host
Z04.1 2010-08
o Z04.2 2010-08
ZQ.3 2010-08
1 Z0=2.1 201008
2010 XQ4 201008
X0Q3 201008
‘ 16 o BZA 201008
(0718flz  0719gNA) BZ2 2010-08
2007 ; BZ-l 2010-08
(LFY-0823  LFY-08-23a) B2 2010-08
BZ-qa 201008
; ( GD0908) BZ-qb 201008
o (C918) BZ-wl 2010-08
. BZ-w2 2010-08
) LT4 201008
° LT2 201008
2010 8 07181z 2007407
16 16 0719gNA 2007-07
R 12 LFY-08-23 200808
LFY-0823a 2008-08
° GDO0908 2009-08
€918 200909
12-13
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BHI Creti ° PCR
( .
) 28 C 20 h DNA PCR 1 x PCR
Buffer; 200 pmol/L dNTPs; 400 nmol/L (
o 6 . Universal forward Alpha-C reverse
MLVA Rib reverse Epsilon reverse Alp2/3 reverse
(MLVA) Radtke Alp4 reverse) * ;1.5 U Ex Taqg ( TaKaRa) .
10 5 VNTR  PCR 194 C 4 min 30
o 5 SATR1.SATR2. (94 C 30 s 58 C 45 s 72 C
SATR3.SATR4.SATRS '° . PCR 1 min) 72 C 10 min. PCR 2%
DNA PCR 94 C 4 min o
30 (94 C 30s 53~55C 30 s
: : 2
72 C 1.5 min) 72 C 10 min. 2%
2.1
(2~3 ) .
Imperi PCR
v PCR .
. PCR DNA PCR
:1 x PCR Buffer; 200 pmol/L dNTPs; 12 - 13 o 16S rRNA
250 nmol /L ( 19 ()
cpslHa-6-7-F cpsl79F 400 A909 ATCC13813
nmol/L) " ;1.5 U Ex Tag ( TaKaRa) ., PCR o
194 C 4 min; 94 C 30 s 2010 LTd 2009
54 C 30s 72 C 2 min 15 2 GDz1
94 C 30 s 56 C 30s 72 C 2 min 16S rRNA
25 ;72 C 10 min. PCR 1.5% 2010
4{,5:5 treptococcus sp. LT-1
Streptococcus agalactiae strain GDzl
Streptococcus sp. ZQ—-1.1
Streptococcus sp. BZ-Q2
Streptococcus agalactiae strain HNwc
Streptococcus sp. LT07flz
Streptococcus sp. XQ-1
Streptococcus sp. XQ-3
99 Streptococcus sp. BZ-2

Streptococcus sp. BZ-QA

Streptococeus sp. BZ-QB

Streptococcus sp. BZ-W1

Streptococcus sp. ZQ-1.3

Streptococcus sp. ZQ0D908

Streptococcus sp. LFY-08.23

Streptococcus agalactiae A909
Streptococcus sp. C918

Streptococcus agalactiae strain ATCC13813

Streptococcus iniae strain ATCC 29178
4‘—®|:Streprococcus dysgalactiae strain ATCC 43078
Streptococeus dysgalactiae 0722XY
1 16S rRNA
Fig.1 Phylogenetic tree of the Streptococcus species based on 16S rRNA gene by Neighbor-Joining method
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22 20 N N N
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; N . ( ) o
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Tab.2 Results of antibiotic sensitivity test of S. agalacitiae strains
antibiotic sensitivity
7Q- BZ- BZ- BZ- BZ- BZ- BZ- BZ- BZ- XQ- XQ- LT- LT- TL TL LFY-GD C
name of antibiotic 1.1- 1 2 q @ q g wl w2 1 3 1 2 07 07 08 0908 918
2.1 flz gNA 23
gentamicin R R R R R R R R R R R R R R R R R R
amikacin R R R R R R R R R R R R R R R R R R
enrofloxacin R R R R R R R R R R R R R R R R R R
necmycin R R R R R R R R R R R R R R R R R R
streptomycin R R R R R R R R R R R R R R R R R R
tobramycin R R R R R R R R R R R R R R R R R R
sulfafurazole R R R R R R R R R R R R R R R R R R
norfloxacin R R R I I I I R R R R R R R R R R 1
tetracycline I I 1 I I I I I 1 1 I I I I 1 I I 1
vancomycin I I 1 1 I I I I 1 1 I I 1 I 1 I I 1
chloromycetin I I 1 1 I I I I 1 1 I I 1 R R I I 1
ciprofloxacin I S 1 1 I I I S 1 S I I 1 I 1 I I R
ampicillin I I 1 1 I I I I 1 1 I I 1 I 1 I I 1
erythromycin I I 1 S S S S I 1 1 I 1 1 I 1 S I 1
cefoxitin S S S S S S S S S 1 I 1 I I S I I 1
nitrofurantion S S S S S S S S S S S 1 I S S S S I
rifampicin S S S S S S S S S S S 1 I S S S S I
piperacillin S S S S S S S S S S S S S S S S S S
cefazolin S S S S S S S S S S S S S S S S S S
doxycycline S S S S S S S S S S S S S S S S S S
- R. 1L ;S o
Notes: R. resistant; 1. intermediate; S. sensitive.
2.3 MLVA SATRS
22 5 VNTR 48 bp 13 C918
PCR 0o
SATR1 MLVA
0 Co18 Co18 MLVA
60 bp ( 2).
SATR2 18 bp 2.4
6 C918 18 bp PCR 22
4; SATR3
12 bp 23 (918 688 272 bp  Imperi "
PCR ; [a
SATR4 Ta ( 3).
0 C918 18 bp 3;
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Fig.2 MLVA assays of S. agalactiae
SATR1 SATR2 SATR3 SATR4 SATRS are the gel electrophoresis of amplification of PCR in MLVA assays. 1 —21. S. agalactiae strains
were isolated from tilapia; 22. S. agalactiae strain( C918) was isolated from dairy cattle; M. DL 1500 Marker( TaKaRa) .

M 1 2 3 4 5 6 7 M 8 9 10 11 12 13 14 M 15 16 17 18 19 20 21 22

(a)
M1 2 3 4 5 6 7 M 8910 11 12 13 14 M15 16 17 18 19 20 21 22

(a) 22 PCR PCR 688 272 bp. (b) 22
PCR PCR 1 ~21 :308 bp; 22 1295 bp. 1 ~21
22 C918. M. DL 1500 Marker( TaKaRa) .

Fig.3 Molecular serotype assays of S. agalactiae
(a) Gel electrophoresis of multiplex PCR amplification products of molecular serotype of 22 S. agalactiae strains. ( b) Gel electrophoresis of
multiplex PCR amplification products of surface protein genes of 22 S. agalactiae strains. 1 — 21. S. agalactiae strains were isolated from

tilapia; 22. S. agalactiae strain( C918) was isolated from dairy cattle. M. DL 1500 Marker( TaKaRa) .

2.5 400 bp
22 918 300
PCR bp. Creti
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Molecular epidemiology of Streptococcus agalactiae
isolated from tilapia in Southern China

GUO Yuduan' ZHANG De-eng’ FAN Haiping’ CHEN Xue-nian'" LI Tong-ong” LI Ai-hua™
(1. College of Life Sciences Zhaoging University Zhaoging 526061 China;
2. State Key Laboratory of Freshwater Ecology and Biotechnology Institute of Hydrobiology
Chinese Academy of Sciences Wuhan 430072 China;
3. The Freshwater Fisheries Research Institution of Fujian Province Fuzhou 350002 China)

Abstract: Streptococcus agalactiae strains were isolated and collected from moribund tilapia in Guangdong

Hainan and Fujian Provinces and these isolates were identified by biochemical and molecular biological
characterization. In the current study we compared the phylogenetic relationships among S. agalactiae
strains. Furthermore we compared antibiotic sensitivity molecular classification and molecular serotype of
these strains which were isolated from different years and different geographical regions. Antibiotic sensitivity
assays showed that among 20 antibiotics tested there are 10 antibiotics that had no differences and the other
10 items showed similar sensitivity. Five most diverse loci( Variable number of tandem repeats VNTR) were
used for the construction of MLVA to evaluate the diversity of these strains. Molecular classification assays
showed that all S. agalactiae strains isolated from fish were of the same molecular classification but the S.
agalactiae strain( C918) isolated from dairy cattle was different. Molecular serotype of these isolates using a
multiplex PCR reaction and the results showed that the molecular serotype of S. aglactiae was 1 a.
However surface protein genes assays showed that the surface protein of S. agalactiae strains is alpha-C
protein except the S. agalactiae( C918) strain. Conclusion: these S. agalactiae isolates isolated from fish are
of the same classification by molecular classification assays. Therefore these results provide a theoretical
basis for control of the tilapia diseases and for vaccine development of S. agalactiae in tilapia.
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