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BE AU KM X SR 4R B W % (Aequidens rivulatus) K ER TR E, MEKLLEE W &
HATHE 2 E, NEaTET 2B EhEEHk 071901, ATRLRIIFLENIR LR o HR 7
WBOR M R THAFNE AT AL 16S IRNA 2 7 7] 2 % & B #4947 & cfb (GBS-specific
gene cfb, CAMP factor) 2t B AU 4t # #k 071901 HAT S €. R TR, Bk 071901 K& 2 K M2k
W, LA S H kT By o 9L 4% 2k (Streptococcus agalactiae)# 3, #EF 16S rRNA ZE F 7 71 ty
RAKBANMEEH 071901 5§ TA#ERKE RN —, DL 071901 ARG Y 8 A=K E W
cfb £ E, #1527 HAIH 900 bp BAZER F B, 3 —FIE L H AR 071901 4 R E . X 30 # it
EZWMGHERE T, W 071901 HABE. MABEZL 9O ANERE, HEHEZ. . FUEZR.
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hESES S96  CEAFRINED A

AR AE [ P OR PR I v, UL 7 B S A 58
B, L FRFHAE W RIS o SR TTAE DL & e 1 [+]
BF, s IR H £R i e, iR T B RIA Tk,
TR LB 7= A B K TR A IR0, 5% Fa 0 1Y R A
EIBURNFREAA . RIEZ R R A
FRIE, 21 8 5@ i (Aequidens rivulatus) & 3% = UL 5 4
FERR EE SR 22—, 2012 4FRHEHX FR 40 R
Bk R RPN, RN EILT Rk 80%, MAkE
KB, REZAWIN, BRIV, e EIR
I L TOKIE; BN e, BARGHK, 5
41 119 o A R PR R e A AR

X4y B 2T 8 B e A R ) SR B AT T EAR
e BURE . DLW BUEME . 16S tRNA BEH R4
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TEE—25 T 2T 2 552 e £ % BR TR () 1 143 A R
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Rigedk, 28°CHEF% 24 h, $hBUE S —E AL H i & ik
—aifl, PFAFLER RN, T BHI WiAkL:
FILPEEFR 24 h, h0 15%H 30T -80°C UK R A-LE o
1E BHI BRI 723 28°C 1555 24 h, HUEEIK, 4%
Ao, F2Rget, B FIWERHKRIES.

1.3 ANIRRLLE

BAERE IR AT BHI WA F73E, 28 CHEFRL
7, 0.85% NaCl Pk 3 IR, BRIV 4 28 3107 CFU/ml
YERPEATEW, Fe o YL SEI /4L, R4l 6 BT
R, SR A A, B 0.2 mil;
Xof BRZH 1 45 0.85% NaCl; A R WEL0 L
TR 5 1 K AT AE O, IR K TE ] 37 O 46
K, HUIE bR B 76 ) S G i PR EA TN B B M .
Azt IR AR AR FE T, FEAH R kR AL 43
B 1 SRR TR A S A e DR o

14 REELEE

1.41 AL R BN KR LA HAE S H
SRR R AN T BHI [B{AREFRIE, 28°CHEF%E 20 h,
Tl U R AR AT A 2 PQ Y (SR A TR Y S AR 5 S
FEARFFERAE(2001) #2715 A 55 (2003 )75 7T 41 B A (Pt B
THZA . AERER A IR . MUK IRER A L A R
R A BRI
1.42 16StRNA Fecfb KB F7IME 5 24X F 5
M B 1 ml ¥ 12000 r/min &0 1 min, 7 _E¥
W, DIVETEET 100 wl T ZEMKF, Wb 5 min J5
HEH K 10 min, 12000 r/min 5.0 5 min, B EF SR
YN PCR SRR

X i 5% B27F(5'-AGAGTTTGATCM(C)-
TGGCTCAG-3)5 1492R(5'-ACGGY(C)TACCTTGT-
TACGACTT-3")H A A ) 16S rRNA(Martin et al,
1998)., i 544 : 95 C T E 3 min, 94°CAEPE 1 min,
55CiB K 1 min, 72°C#Effi 2 min, 30 PMEAJG 72°C
FEAH 10 min, PCR ¥4 7 ¥)ik 2 B AEY) TREH AR
FHEAT 3 R B0 5E o

SRS HF QL0 T, FesiEy el et
BREA cfb FEH, 5[4 PcfbS(5-CGACAGCATCA-
CACGAAAAATACA-3")Hl PcfbA (5'-TGACGACCT-
TTTGGACAAGTAGTAA-3"), PCR W %&f1F: 94°C
iASPE 5 min, 94°C728Y%E 1 min, 54°CiEK 1 min, 72°C
FEMH 1 min, 30 MEFRJE 72°CHEMH 7 min, PCR =¥
% E R TR AN R AT EE 7500 E .

BB AN 1Y 16S rRNA FE[K 7415 i3 NCBI fY
Blast i %R 4t (http://www.ncbi.nlm.nih.gov/Blast/) i

TSR IR AT, I P BRI SC A9 16S rRNA 4k
WS, KA ClustalX 4 kAT 2 1 91 VG i $k 5]
(Multiple alignments), 437k 16S rRNA F& [ A gL
Fricd, 1 MEGA 5.1 k148 4% % (Neighbor-joining
method) F £ 3 48 4 7R , i 1 AP RL UM
(1000 RE ),

15 ZHYERENE

JIT 43 B DA RR 19 24 B S 36 R o LB IR 9 H(K-B)
AT, PRECRI R IR 0 O FLBEBR B B V% T BHI
WARKGE SR 28 CHEIRIG I B e W, AR Bk
&4 1.5%10° CFU/ml, #5144 T4, K1k 2 /Y 30
FhiA Z 29 ACH W TV b, T 28°CH55F 24 h,
WL TFA0 5 4 T Pl 142 (mm), 22 8 2 80 4 A 1 7
T v ) 4000 T 3 L i R s o ) BB S 0 4

2 H#R

21 RBEERRREESE

iR KR, KRR, B#R T,
PR P BRI . FTEE s L TR BiEN e E,
ORI o 7F R 2T R 2 e A0 A B I R A A R
ICPBHPERRTE , A~ B SisERHES . 78 BHI [k
R LR R 24 W e, JTERA/NFL A G TR (B
291 mm), 7F BHI WIASEFREE F355E 24 h 5, WK
DU I . BUA R E iR F%, 45 071901 1)

22 HEEHERE

R A2 BB 2 e e A 5 d SR RGZEst
T2, BB AR E AR B E R TR I
SR AR MLAEAEIR, 9 d SRk iR e &35t X iR
o1 B AE 14 d UL YA I AT EAR
To—FET 5 WG AE T f B e B A, 4k )5
HEATHEE , 25 R R A3 5 1 TR R 5 D R TR Y TR
SHEHE . PRALARPE I 16S rRNA BLRHFEFI—3, §iF
BRI B AR 071901 A5 EA KL R 2 MAET- 1

2.3 ELHER

HERR 071901 YA FRAfREE IR ILE 1, 50
BRE 4 A BAE AR AE AR — 20, 01480 H 2 B RE 071901
RICFLBEERE
24 16SIRNAREEFIERZZLABEHH

SRR 071901 HE4T 16S rRNA KD 51 5941,
WPy 345 1487 bp FEH 7B, T85% GenBank (KJ957081)
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1 071901  BHI
Fig.1 The morphology of strain 071901 in the solid and liquid culture medium BHI and micrograph of strain 071901 shown by Gram staining

A. B.

C.

A. Colony morphology; B. Liquid morphology; C. Micrograph of strain 071901 in Gram staining

F1 HH 071901 ELAERFNE R ENIFMEMLLER

Tab.l Comparison of physiological and chemical characteristics of strain 071901 and S. agalactiae standard strain

TH Ttems b 071901 PR i H Ttems Wbk 071901 fRifERbE
Strain 071901  Standard strain Strain 071901 Standard strain
FLB# Lactose - - SZEEVENT Pullulan - +
AP B Raffinose - - BE R Glycogen - -
1141 Sorbitol - BT R4 Arabinose - -
% B Ribose + + 22| Wi B-Galactosidase - -
A =$¥ Melezitose - - FFUMIKS Cyclodextrin - -
‘H # % Mannitol - W% ME Glucose + +
T Fir 4 % Arabitol - - LB Fructose + +
PR # T Urease - - ##¥ Mushroom sugar + +
WEME Sucrose + + MR ER LR Citrate - -
2% K Melibiose - - filifig £ 14 J5 Nitrate reduction - -
% ZEBE Maltose + + A R IR B Lysine decarboxylase - -
+: - . +: Positive; —: Negative

2 Blast [FJRELXT, BEk 071901 5 CFLAEEKR T (S.
agalactiae) . 7% %4 %% 5K /4 (S. phocae) . Z< fif Bk 7 (S.
porcinus) M i RKEEER 1 (S. iniae)ZF Ay 16S rRNA FE[A
FEAIAH RIS TE 97% LA I HEFR A 4E KR 16S
rRNA JEH 731 (5 555 . NR 0431651 MANEIH,
o1 B TR SRR R Ay SR TR AR Y 16S IRNA BE (7
GIHITRGE KRB P& 2). 25K BN, Witk 071901 5
TCFUERR TR —32, B EEA 100%; 514 PefbS
Fil PcfbA #3843 B ARG cfb JEIN, FRAGHUY K JE 24
900 bp MY £ ( 3). BLAST Z0#r on, JIry 1411 cfb
¥4 5 €% 5% 1 T LAk BR T A VP 81 (HF952104.1
CP000114.1, CP003810.1)/= J& [A]¥H.(100%).

25 EMOREE
EEEMWEL | A FAALERE . 16S rRNA Fil cfb

RSP BE N o 7 M e R, FIE O B T O B R S
(Streptococcus) Y TLFLEEEK A (S. agalactiae ).

26 s

R ETALRR 30 MITHE Y TP AR R . B
WERE 19 FIGYBUR,; WERER, VARER.
IR R ER A 11 Fh2h Wi 2, HARZE IR L3 2,

3 Itig

BB TR S — I A T IR A 02 1Y 3O Al
W, 27K SR i B R 4 5582k . Hoshina
ZE(1958) 1H KA B IR BUR EEIK A LIk, C 4l Z 5
BR A IR e 1 U IR K 02 A 45 K 22 BT (Scophthalmus
maximus) (Domeénech et al, 1996). “fff(Paralichthys
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071901

Streptococcus agalactiae (NR 040821)

Streptococcus pyogenes (NR 074091)

Streptococcus canis (NR 024633)

Streptococcus phocae (NR 042227)

Streptococcus didelphis (NR 025036)

Streptococcus porcinus (NR 024634)

Streptococcus pseudoporcimus (NR 043704)

Streptococcus uberis (NR 074912)

Streptococcus uberis (NR 040820)

— Streptococcus sanguinis (NR 024841)

Streptococcus pneumoniae (NR 074564)

Streptococcus infantarius (NR 028761)

Streptococcus equinus (NR 042052)

Streptococcus ratti (NR 025516)

Streptococcus macacae (NR 042775)

0.02

K2 Lk 16S rRNA H[H
Fig.2 Phylogenetic tree of S.

L 12000bp 3 cfb

PCR

Fig.3 The PCR amplification of the
cfb gene in S. Agalactiae

@ —
.1 750bp

250 bp

1. cfb M. DL2000

Marker
1. The cfb gene of amplification of
PCR; M. DL2000 Marker

Vivrio harveyi (NR 043165)

R TEFLBE R R G K B W
agalactiae based on 16S rRNA genes

olivaceus) (FHEEIRAE, 1999) . T fi#(Oncorhynchus mykiss)
(FREEHPZE, 1999), #iiff(Seriola quinqueradiata) (Nomoto
et al, 2004)55 55 A, Horh A2 Jo LA BRI B 1 4
Sk4f5(Sparus auratus) (Evans et al, 2002), Bf/Efififfi(Liza
klunzingeri) (Evans et al, 2002). % 4Effi(Oreochromis
spp.) (FFUEAE, 2008; FKHTHISE, 2008)%F . [F A TG
FLAE BR BT K P A7 U 22 8 v 7 2 3E £ 7l (SR K
FI%E, 2002; H PG4, 2007; 5KHrHi%E, 2008; T 15455,
2014), Xz s & o A CHR T TR R, 1M

X 5 | A WL £8955 Y 7L R T A 41
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R 2 EHk 071901 M E M E SR
Tab.2 Sensitivity of strain 071901 to antimicrobial agents

EINZEZLY) i U B2 ) e TR
Drug Dosage (pg/disc)  Sensitivity Drug Dosage (ng/disc)  Sensitivity
4125 % Erythromycin 15 S ZZi W% B Polymyxin B 300U R
P[4 2 % Azithromycin 15 S B 41 % % Roxithromycin 15 R
#ERE 2 Streptomycin 10 S I Mg e Bl Furazolidone 30 R
Bi# v 2 Enrofloxacin 5 S ZEF P 2 Levofloxacin 5 S
VYR % Tetracycline 30 S il % # & Nystatin 100 R
B4 K Ofloxacin 5 R TR Oxacillin 1 R
THFRIBE R Amikacin 30 R Bz % % Novobiocin 30 R
FAl 9% P AR Azlocillin 75 S 7711 % % Midecamycin 30 S
T E Kitasamycin 15 R wWhi ZE Clarithromycin 15 S
PR K% E Gentamicinum 10 R KK A& Gentamicinum 120 R
F] 55 75 Ak Amoxicillin 10 S 5% 2 Jiemycin 2 S
0/129 10 S 0/129 150 S
WAHEZE Clindamycin 2 S H K IE Trimethoprim 5 S
AV A Ciprofloxacin 5 S Sk A 75 3% Cefaclor 30 S
L& F Cephalexin 30 S WR 7 PG #k Piperacillin 100 S
S. Sensitive R. Resistant

R SEEM IR ENZ KT 5-9 H,30TK
I R P, BRI 20%-30%, A st
T-HE Ik 80%, TR EE I (], 7F 5 55 B J 0 R b
i U AR o DB WA SE ) 0053 15t 0 TR R R A T
Wl R YL S0y, RAT 5 F ARG AR LR IR . PRk,
AR 51 & VR 21 2 5 5 10 2 5 1) 9 D ok 240 T P
Jito 8 PRI S 20 B, W0 S s i D e
HERRER

16S rRNA K[ ¥ 51 43 Hr i B i 55 i F A0 20 T 45
FEMRG KT i Fisttetmid, {H 16S rRNA B #7K
5 B B[] — 5 BRLLE AN [m] Ak 43 5 rp AL B A 22
5, BHEU LR ITR RS RZSE, BT
P RN PR R (RS, 2006), ABFFER
F 16S rRNA KX} 071901 #4700 T2, 4R E
7N T T B JC FLAE BRI W 168 TRNA S P 41 5
GenBank & SR TCFLBEERE 11 16S rRNA 351 5 &
[FIUE P (100%) o SIEFLEERRTE | Vo AKCEE BR 1A Y [F] I8 14
MR X 81K (95.1%97.6%) , 16S rRNA KL JF 513717
REEB P WREEE 071901 5 ICFLEEER R R —
3, BRI 100%.

ToFLEEER A AR B HEBEER B, cfb JEDH HAR A
FE [H (GBS-specific gene cfb, CAMP factor-specific
gene), Zitfith CAMP [K 1% i A2 #F [N -7 (Cohemolysin)
MIRREAME 1, E 5 A 8 R A 3K T 3 WY B W I HE R
™ 25 15 B W (Sphingomyelinase)/E & CAMP J& i
(Jurgens et al, 1987; Hensler et al, 2008), BIfgiE4i

100 198 % i B B B 53 () 7 A - CAMIP PR 72—
SREE ST, FEPUAWRAE S 4 AR TS RS Ty
T EZVEA, HEUE T AL C MG BEEEEk
WAFFE, (B BT A% B 3 A ] [R) s i . IR,
CAMP K Tt 3 [H cfb B % & L BEER B 0 T
FRFRZ —, H 16S rRNA JE K HAT B35 A9 0 BERE /1 o
AHIFFE R FH 058 45 (2010) ST LT ofo FER (101G
FLAE BR BRI FE A, 5 145 20 4 BIRR Y cfb S P51,
BLAST 7 ¥ /R BA115 GenBank | % 5t () JCFLAEER
HE cfb 750 B[R R (100%), 3 i mT i — 2 0 e
071901 NICFLEERRE . Z5 A A AL+ 48 25
FEDL R A B R AR Il R IR 25 3, T 5| R 41
55 £ MR B9 19 i TR R JC LB ER A

§iE Bk B H AT A SIRIT 294, Creeper %5
(2006) 41 18 R I} fifi i1 (Neoceratodus  forsteri)i K 5% Bk
BEGT R R R W AR | 21 75 2 R BT B P ARk, H
LR RPN IR A R ST HT % (2010)HRE R
£ TC LB BR TR0 218 R UK, X B B P AR sl b
FE SR HLERHRSE(2010)F55 B, & 9E ff(Oreochromis
niloticus)JC 74 BR A X 21 85 2R 3 Uk . AWF5E s 6
FLAE R DX 255 28 BT 5 BRI, Xef vk me s i i 245
AR 5 45 S S R A [R) L X B ] s ] 43 S A 9 R
WY HUR e 22 5, X 5 R R A TE AR TR Y
I3 759 DA R it 245 R F- 1 AR A6 AT SR (BT 61155, 2010), 55
BR A 1Y 3¢ I e B TT B 41 i ) 7F W (Locke et al,
2007), HRZGYIAIFRCRAME, HEWH A5
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EHE R, FRFH P A O 2E R 25 24 B () sl 14 i R 2
HAR IR, TR R A SR I 2. AR
B R, B AR 0L SR A T R 2 2 ) (A R
b BT 245 A BE I E F ORI TS, 2010; ] &)
5, 2010; TR ARSE, 2010). 21 B 856 f0 G FLA% R 5 X
P 30 MBI AW TN TR AR RS 19 Fh
WU WNERER . PABFR . RMMEE 1
PRt 2y, FBH IR oy 2 1 T FLAE BRI R 2 254
PR 2, SRR AT R B T A5 B VR 24
Yy, D/ b2 e E B E B 20 RS i
WIS Rkttt 30 2 T 25 i bk, FRRLT R 2 dfa
FEFEINE,  RNSRICFLEEBR G 2 W5 B iR F AR 9% o

& % x #

T, Ak, THE 55 PRI ICTLAERR VA I R AL i
STk B R, Ml BHEE R, 2014, 35(6): 6067

HV, BRI, AN, 45 DHARMIKEERKE 16S rRNA JEH )
PR ARG, KF=2537, 2007, 31(5): 618-623

RFER, B WA RG S T duat: Bl i,
2001, 106-120

FEUET, B, HR, GE TR SR IRE P AR R AR T
Mo % ST, BRI R, 2010, 37(5):
766-774

FAER, SRBeE. A EEEEERTER BTG, T EK™, 1999(7):
29-30

20, WRIH, ZERE, A5 TV AR R R R A T
FE KA. R E AL, 2008, 35(10): 93-95

S, B, fhactd, % PR TR R L K
TE REURIENTIE. K24k, 2008, 32(5): 772-779

WRERES, DR, SR, 45, rhAeofia iy I 68 ) i [C i 2k
ViR, AR, 2006, 18(3): 293—298

e, il ARshymIEaE . A FE: deRk2FEE AR
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Biological Characteristics of Pathogenic Streptococcus agalactiae
Isolated From Aequidens rivulatus
YAO Xueliang, XU Xiaoli\i\/, LI Hemi, ZHONG Wenhui, ZANG Li, LI Hao, YANG Chaojing
(Tianjin Fishery Technical Extension Station, Tianjin 300221)

Abstract The cultivation of ornamental fish has been gaining more and more popularity and

commercial importance. Consequently ornamental fish diseases have also caught attentions. Aequidens
rivulatus is one of the most important ornamental fish in commercial fisheries in Tianjin of China. In
recent years mass death of A. rivulatus has caused heavy economic losses. In this study we aimed to
identify the biological characteristics of the pathogens which caused diseases in A. rivulatus. A dominant
bacterium 071901 was isolated from the kidney of diseased A. rivulatus and was confirmed to be
pathogenic to A. rivulatus in artificial challenge test. We examined the morphological, physiological and
biochemical characteristics of this bacterium, and analyzed 16S rRNA and cfb gene (GBS-specific gene
cfb, CAMP factor) for further identification. The 16S rRNA gene and cfb gene were partially sequenced
and compared with data from the GenBank database. BLAST showed that 16S rRNA gene and cfb gene of
strain 071901 were highly similar to their counterparts registered in GenBank. Based on the
morphological observation and physiological and biochemical characterization, strain 071901 was
identified as Streptococcus agalactiae. Phylogenetic trees of S. agalactiae based on 16S rRNA gene
indicated that strain 071901 was branched into the same cluster as S. agalactiae and showed the highest
similarity to S. agalactiae. The results of molecular analysis of cfb gene were consistent with the previous
results from the biochemical assays. We then performed antimicrobial susceptibility assay for 30
antimicrobial agents and found that strain 071901 was susceptible to 19 agents including erythromycin,
azithromycin and florfenicol, and was highly resistant to 11 agents including enrofloxacin, bacitracin and
furazolidone. In conclusion our results demonstrated that S. agalactiae was the pathogen that caused high
mortality in A. rivulatus.

Key words Aequidens rivulatus; Streptococcus agalactiae; Biological characteristics; 16S rRNA gene;
cfb gene
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