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and Hainan provinces. Artificial infection experiments showed that these isolates possessed strong virulence.

Intraperitoneal injection (=1 x 10° CFU/mL) of some isolates caused 100% mortality of healthy tilapia. 7

bacteria strains with strong virulence were chosen for antibiotics sensitivity test and identifications. Antibi-
otic sensitivity assays showed that among 29 antibiotics tested 13 were sensitive, 7 were resist, while 9 items
showed various reactions among strains. The isolates were all gram-positive and B-hemolysis and were iden-
tified as Streptococcus agalactiae by biochemistry assays of ID 32 STREP test, Lancefield test and other as-
says. Molecular analysis of 16S rRNA and c¢fb genes (GBS-specific gene ¢fb, CAMP factor) were used for
further identification. BLAST showed that 16S rRNA and c¢fb genes of all the strains possessed high simi-
larities with their counterparts registered in GenBank, and with each other. Taken together, these experiment
results showed that pathogen caused high mortality of tilapia in both provinces in 2009 was S. agalactiae.
The result was helpful for tilapia disease control and prevention, and for development of streptococcus vac-
cine for tilapia.

Keywords: Tilapia, Streptococcus agalactiae, Virulence, Biochemical analysis, 16S rRNA, ¢fb gene, Anti-

biotic sensitivity
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Table 1 Primers and reaction conditions for gene amplifications

Gene Primer Sequence (5'—3") Amplification conditions
16S rRNA Pis AGAGTTTGATCCTGGCTCAG 94°C 5 min; 94°C Imin, 57°C 1 min, 72°C 1 min,
Pin TACGGCTACCTTGTTACGACTT 31 AMEF; 72°C 5 min.
ofb PefbS CGACAGCATCACACGAAAAATACA RIARUA i ik: 96°C 5 min, 68°C 8 5; He
JIl Tug B, 94°C 30 s, 54°C 30's, 72°C 1 min, 32 />
PcfbA TGACGACCTTTTGGACAAGTAGTAA {BFF: 72°C 10 min,
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Fig. 1 The diseased fish with symptom of exophthalmia
Note: A: The natural infected fish; B: The artificial infected fish.

R3 HBERALRRER

Table 3 Artificial infection results of the isolated strains

SET- %0/ BB () Death /total (Individual)

A .
Bacteria concentration I#1#k Strains

(CFU/mL) GDzl GDmm GDzh HNwf HNwc HNgh HNqo

1x10® 20/20 20/20 20/20 20/20 20/20 20/20 20/20

1x107 20/20 20/20 20/20 20/20 20/20 20/20 20/20

1x10° 20/20 20/20 20/20 20/20 20/20 20/20 20/20

1x10° 14/20 15/20 14/20 13/20 16/20 12/20 15/20

Negative control 0/20 0/20 0/20 0/20 0/20 0/20 0/20
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4 TR A gl b EE RUER . A3 B AR 1R IR 5 1R 24
Y UM AN AELEAR OGBS 40 B8 TR AR
XF 29 Pl 5 2454 HAT 58 A AR R BUSE (R 4).
233 HEAUEFMN: KB EEKSIRERYE
AT ARARL Y 2 PR AR AR R o 45 IRD 78 A B A AR A DU 4
SRR, ID32 Strep H YR AR S35 H S 25 5
PR AR, R 4 T RE ] 0 45 RAS F s
BEI) o M08 S5 R WR T4 B 7 S RS Sy JC L B
R Streptococcus agalactiae, P 5 EX KT 99.0%
(3 5).

D BEERX 29 MY R BRI

Table 4 Antibiotic sensitivities of the isolated strains

HLH 254 P (ng/ ) 25U Antibiotic sensitivity
Antibiotics Contents (ug/piece) Standard  GDzI GDmm  GDzh ~ HNwf HNwe HNgh  HNgo
#2175 % Erythromycin 15 S S S S S S S S
SLfUH#S Ceftriaxone 30 S S S S S S S S
K IUFRZE Minocycline 30 S S S S S S S S
CFRIZNERE & Acetylspiramycin 30 S S S S S S S S
ST A Norfloxacin 10 S S S S S S S S
LTI Cefaclor 30 S S S S S S S S
KM E Oxacillin 1 S S S S S S S S
HHREZE Penicillin 1 S S S S S S S S
SLfamemk Cefazolin 30 S S N N N S S S
Jeig & Cefobis 75 S S S S S S S S
AR E Ofloxacin 5 S S S S S S S S
SLEWEM) Cefalothin 30 S S S S S S S S
FilEF Z Midecamycin 30 S S S S S S S S
B 415 % Roxithromycin 15 S S S S I S S S
L HEE Cefalexin 30 S S S S S S S I
Bi#ib B Baytril 5 S S I I I S I I
P PE AR Amoxicillin 10 I S S I I S I S
ZEWEM L Nalidixic acid 30 I I I I I S I I
BEHEE Ampicillin 10 I I I I I R I I
H:WEE 2 Spectinomycin 100 I R I R R I I R
PUFFZE Tetracycline 30 1 I I I R R R I
#3570 E Lomenfloxacin 10 R R R R R I R R
BEFE R Streptomycin 10 R R R R R R R R
KIFE X Amikacin 30 R R R R R R R R
& Z Necmycin 30 R R R R R R R R
ZAiPiFE 2 Tobramycin 10 R R R R R R R R
K KEZ Gentamicin 10 R R R R R R R R
i V> 2 Enoxacin 10 R R R R R R R R
WP VDA Fleroxacin 5 R R R R R R R R
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*5 ID32Strep RAMFTEBEENUNLEELER

Table 5 Identification of the isolated strains by ID 32 Strep and other biochemical assays

i H Ttem FE A% Strain

ID 32 STREP test CVCC1877

Isolated strain

A FEAI 5 H

Items complement reaction

H Ak Strain

CVCC1877

Isolated strain

d-1I #fE MAN = -

TN 2 R TN 2 R T 2 R 5 1 i
APPA

d-Fi k- RAF - _
FERE R EIE PYRA - _
B-N Z LA Mk BNAG _ _
TR PAL + +
B A A FEREEREE BGUR " _
B-#i % Bh 1 EE BGLU _ _
d-FA=HF MLZ - _
B-H #&EE BMAN - _
I 3£-B-D i % Bl ik i MBDG +
B-2EFLBEFEE B-GAR - _
JRZ W URE - _
d-ZZEHE MAL + +
BEH GLYG _ B
H AR 2Ry el GTA - _
AR BUK fR i ADH + o
VP i3 VP + +
d-fE ¥ TRE n +
d-11F4EE SOR - L
d-#¥E RIB p %
o-EFLRR T oGAL A
B-EFLHEErAE B-GAL - _
¥ LAC P _
AWK CDEX - _
d-BEAE R TAG - _
D-fi$i {1 DARL - _
HERE SAC + +
d-% —Hf MEL - _
ZEEVERY PUL "
HREREE HIP + "
L-BTHifH k% LARA - _

+ —/+

H 22 Gram’s stain
B-7F 1M B-hemolysis

4°C K Growth at 4°C

10°C A K Growth at 10°C

45°C A=K Growth at 45°C
6.5%5 L4 Growth in 6.5%NaCl
pH {H 4 A2 Growth in pH 4
pH{EH 9.6 41 Growth in pH 9.6
pH {E 10 4K Growth in pH10
40%/H 7T Growth in 40% bile salts
L JRFR Hippurate

£ Esculin

K% H Salicin

MR i3 Methyl red (MR)

258 Inulin

i E LA Catalase test

SLM Oxidase test

2 [RIMYE Lancefield

RS

4=

4L

4L

Note: +: Denotes positivity; —: Denotes negativity; ?: Uncertained.

24 16STRNA 5 ¢fp ERS5RFZABE SR
HHGIY Pis Rl Pra §7 345 0 B RIFERY 168
rRNA JE[H, BRI BE 1471 bp (A& 51H13653)
RS A1 o DI 485 SR /R TR A 7 A B PR ] 1)
16S rRNA F&[HHA & B [ (99.9%-100%), 4
FEAH A 1A (RS 7 41 A9 26 1011 7 |, T/C)
Mz, H 7 WS RMmA2KR, b GDzl .

GDmm. HNwf, HNwo #k A KRS T, 1l HNwe
A 3 RN Co PIRNE T E AR (GDzL
HNwc)[#) 16S rRNA ¥4I £ 43 % 5% GenBank (Ac-
cession No. GU217535, GU217531). BLAST 43#7 @7~
Sy EMEYS GenBank B TCFLEEERE S. aga-
lactiae 1 16S rRNA [ = B [7] I (= 99.9%—100%),
5 IKEEBR T S. iniae BRI TE R 95.1%-96.9%, 5
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5 A 8% BRK B S dysgalactiae B A VR PE N
97.5%-97.6%. AR¥E 16S rRNA LK 5415 GenBank
B 55 S 1 L Ath e BR TR AR N 47 A 7 RS E AR, T
FLEERRTR | R IKEEEK T AL MY EREBRTA S, pyogenes
I A ST 53 52 (B 2).

#5149 PcfbS Fl PcfbA 450 B TR cfb
SEP, MRl RIS R LY 830 bp HITE M A I 4 R
7R, ofb HP ORF 1 763 bp, & kK] ¥4 = ) [
T (100%), 43 #E¥k GDzl VE MR EE#E, H ofb K

JF % 2 % 5% GenBank (Accession No. GU217532 ).
BLAST 27 /s Fr se B RN ofb 31 5 B8 SR G
L 4% BR B A B 51 (CP000114.1 . AL766855.1 |
AE009948.1 . X72754.1 F1 EF694027.1) J& [F] I
(99.0%), Mi5FLEEEREA S. uberis (SUU34322). 1k
WeMEBEBRTE S. pyogenes (AF079502)% ft [a] P54 ) 45
fi%, 43510 66.1%F1 63.6%. HILARYE 16S rRNA %
1 ofb 3 5 1) 7 410 43 B 8 S5 mT b — 25 40 W o S £
I3 RIS O O FLAERR A

Streptococcus agalactiae strain GDzl

87

100

100

100

Streptococcus agalactiae (CP000114)

Streptococcus agalactiae strain HNwc

{ Streptococcus agalactiae (AB023574)
85 Streptococcus agalactiae (AE009948)

Ctrnantnnnnnria oo I nrtinos f ARNNDAQT
OiFEPICCTCCUS GYSEGIGTIIGE \(HhDVVLTS [ )

Streptococcus dysgalactiae (AB002503)
Streptococcus dysgalactiae (AB002508)
Streptococcus dysqalactiae (AB002504)

Streptococcus iniae (AB470235)

Streptococcus iniae (AF335573)

90 { Streptococcus iniae (AF335572)
98 Streptococcus iniae (AY762259)

2 IRIBEAFEIRE S A9 16S rRNA E F M2 /Y 7 40k 1k
Fig. 2 Phylogenetic tree based on 16S rRNA gene of Streptococcus agalactia and others

T S WY N GenBank J¥ 415 45 AU A Bootstrap {H.

Notes: Numbers in parenthesis represented GenBank accession No.. Numbers at the branch points indicated the bootstrap values.

3 it

2009 4EE S AR SR WA B AL AR R
PR F A B IS LT, B AR R R R TR
HE TR, BB AR TR S B T E PR
AT R IRTE T 51 & U0 5 105 I ) 0 5
Yoo M ORI 25, il e R 2 A 0 RE R R e
AR B R . IEAR A B2y, DA B
il BEE T LA

T AR T T 45 2 I A0 SR G 7 Y T B E A
AL, E RS SEIR . D G g L 3 S
ANIEH . $T5:5% . N RANE R AR 2 AE 6 5255
STESEIN T PRIA N TR, B B GY BRAE (1) £
FRR G328 0 A TR PR R A 7 101 ) SR L SE B0 F 4015 5 A AR
YA RE IR . P RTIA R 51 & ) 2 A e Ik
5 | R R TR Dy A R D

WAL API 32 Strep M HA#h e A BRAEfL I H %
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E T MR, VIR Sy B AR R O R RR T .
PE— Ak 16S rRNA FER I ¢ofb 3 K X X 46 435
PRIEAT 20 T %5 . 16S rRNA JLR L - HA =
JEE R ST PR )z T AR e, E T
J& B @ VA By BB ISR O REEE, KT R
K 2 5T A 240 TR D) DR 9 S AN A i e X T
AT GG IR 2 7 B R E] 16S rRNA K&K 7471
i B A PR M (99.9%-100%), 5 GenBank |5 5
T FLAE BR A 04 [R5 A 153 (99.8%-99.9%) . 5531
BEBRTA . R IR SR TAT e [R]J62 J) AR X e (IR 2, (E Al 38
95.1%-97.6%, AL cfb 3K Fu—4 % E .
ofb FEH N B BEEEEK R A JE N (GBS-specific
gene cfb, CAMP factor-specific gene), ‘& 4 it —Fl &
HMEE PR CAMP R B0 il {2 i7F Al Cohemolysin,
A5 4 0 O M A BRI 40 I Y B ¥ 117 % B-toxin (4
Z Wi g sphingomyelinase) 3t [A] 1 B, 1 E4 °F
2120 M P 3 I % R B B A R U A, B2 CAMIP
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RIS CAMP PR (1 R 1l B BB R I PR 2
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