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FEE: 0 7 xR E SRR R R AT R, NER T E R R R R
B REE, A8 AT L ARG R Xt 5] A2 M KRR B R B S RAE B LA
B Ab = A B E M G S E M RO A K A B BOR M E A  FaR EIEAT T R AT,
EMET 16STRNA, gyrB £FHF 7|, 2 TR FFIWEREHFMET FRALEM. &5
MG 2B RE 4 R EHE, A TES RS EH Ak A3 b 5l R F 5 8K k%7
T U E R, HE B E LDs & 1.5x10** CFU/mL, ##, 16 S rRNA. gyrB £ GenBank
H B K F 4 A 2 IN391271, IN168881. 3T 16 SIRNA 5 gyrB £ H F 7| ME W R & K
ENME, A BAE RN RREF SR ERINFRRER RS, AL EELEMEMLEM 16 S
rRNA. gyrB X FEF 7 2T &K, AN %R R & oy 4 RIE . o oh 7 4 8 08 i R v
BMEREN, ZREHEA RN, REB., M, ZalolsmsEmrEs
WA BB VE M, A 4%F i TSA FAR L E PAmES., RWEHWANHRAMRBERE T, %

WHEAE, BIFER, EAVE, #H R S S8, WALt f TR mis ZHEE

R AA — " A,

KRR HEES; H kR, K IUE; 16 SIRNA 2 H; gyrB &£ F

hESZES:S941.4177

> W 3% 5 (Cynoglossus  semilaevis) J& i 1 H
(Pleuronectiformes) . 7 #5£}(Cynoglossidae) . 5
J&, RSk BiE . BKAE, JE—FhRK MR
M R AR S, 32200 A 1 T ) v i R 1
B, BAWESE/N . ERERL. MEAKR K
PRAFHEST, A G 25, SRR, T
I, MRAEMAE, TTERMREKR, SEH,
BAREE, PORZTRIETE SR, HEl, Sl
P [ il XK SR AR R P 2 —, T
JARE AR R AT IR BIECE T R R b L KO
BE A 7 BB AR R, I A R SR A i T
Bili g 2 A 45 g, 4l fa DRU I H B R SR BE T 1Y
MG E KA, W TIRKETHIR, HECK

Yks BHA: 2011-08-05 1&E HHA: 2012-02-08

XERFRAERD: A

il 2 HOR R R B R R o BT I AR AR A M
b IX 758 > 0 88 R SR A D5t 07 o 0 O HL A B
S | RS BRSO, AT R T R
RIS A A 0 | MEE, RS E DA 0T
G, BAER NS RPN B 2 s b LA
P, iz A B R B

1 MRS IE

11 XH&

S0 P S 1A AR A N TR i R K
PRI PR F] . U BRI R A i
53 £ A T i o 5 S A BRUAR B IR Y L AR
e . W R, PR (120+20) g, P

BWENIR B - 4R A T S vl T E S I H (2008-01-10); 2325 AT (4R ) RHIF £ 5 (201203085)
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PR R (3242) om [F= 18 SR TEHE A FH L TR
R, IR SRS 36 Rk B i K SR A I
5y, B 2 A, MHIRE KRR . SN

1.2 EIFr Az

B AH A R A A0 5E 4E (BTM R A AR i)
A BRA D, 25U (BN AR PR A PR
F]). DNA fili#2i{7 & (OMEGA BIO-TEK). gel
Extraction Kit(OMEGA BIO-TEK) . pMDI8-T
Vector(TAKARA), /

13 REEHE

TSCHE R LT ) SRR 2 0 7 R | A3 AR 41 21
FE A NI TR AR R L HE . IRIE, 2T
ZM T DR BRI K L R A B AR, A
LRI T TCBS e . 2216E Az |-, T 28 CHH
EAAREFE 24 h, PRBUEES— B0 R TE R
Lor e, ik RAR LR AR TERE, i8] TSA F
He b, —80 CARAEAH.

1.4 ANIEEERE

B B alifbny 4 BROUSA R RN T B 1) TSA
RHAEL, 28 CHFE 18 h, FHIGEH VK IR il Bk 5
B 1x10%, 1x107, 1x10°, 1x10°, 1x10*, 1x10°
CFU/mL MM, &

B 1 0 SRR A 140 &, #7048 35 B—4
I3 4R, AR T B 4 BRIEBR AT
YL . B RE 7 AT, &S BIR
fh, Horp 6 AT SIS T T 75 ILEE G R TR vk
(TR R, TESS RN AER 100 ul, 55 1 AT
SEIAA TR PBS A RS2 IR

SR IR TS NIKIRAE N, S80S 14 d,
W) R IE B R FR 40K L TR BRI TS — IR, 1l
VB B AR FBET 1B L, 22 HE Reed IR
Jr RS R,

M TR J5 WAL 11 2 1 75 i v, IR AiE
ARG B ER R WA B Y RE R A B ) 5 56
WA . SiAbdnTR, R TN TR
1.5 REEREE

A EERSENRRBCEERNE Bl
B2 RN T TCBS #1 2216E AR |, MEHIER
FURVERHE, JFuEA T 22 QY R, HERh 3] TSA
SEARYESE 10 h 5, JCRKBET, H—MAEsp b, 7
u BEETEEEIEL . FIFH Biolog R4 K EIUIFLE S

R A AR AR s D R A TR R
i, BB (ARRAMRFEETM) 1155250

PCRIEMDNAMIHIE  BAR SRR T
TSB 1 28 ‘CH53% 16 h, S OMEGA /2 Fl 4l 1# 2H
DNA #li$50 G TR i3 B DNA /525 PCRASAR -

16S rRNA ERFFIH PCR ¥ 18 F 5N E
16 S IRNA JE£[H PCR #"$ B B4~ 51415 51 P1:
5'-AGA GTT TGA TC(C/A)TGG CTC AG-3', P2:
5-ATT CAC CGT GGC ATT CTG ATC C-3'., 7E 25 uL
RVARZ &4 ddH,0 16.75 uL, 10xPCR buffer
2.5 uL, 25 mmol/L MgCl, 2 puL, dNTPs 0.5 uL, 514
% 0.5 uL, 2.5 U/uL 1) Tag DNA B4 0.25 uL, &%
Hz DNA 2 pL PCR [ 55424 95 “CHiA8 4 2 min .,
94 ‘CAFM: 305, 58 CHEPE45s, 72 CHEMf 1 min 30's,
30 MEMG 72 CIRE 7 min, PCR F2¥)&4ifl )5
5 pMDI8-T Vector i#4%, i#4%/=¥%: 1L E.coli
IM109 J&5, IR TS AR ERHER (00 pug/mL)iY
LB F#, 37 Cil sz, 4 PCR K5 HRECHE
eSS Introvogen 2 F)HEA T R 410300 4

gyrB ERFFIM PCR Vi EFFNE
gyrB L[ PCR Y3 PIA5 443 58 P1: 5'-TCC
GGC GGT CTG CAC GGC GT-3', P2: 5'-TTG TCC
GGG TTG TAC TCG TC-3', fE 25 pL WA ZR
&4 ddH,016.75 pL, 10xPCR buffer 2.5 puL,
25 mmol/L MgCl, 2 uL, dNTP Mix 0.5 uL, 5|#14%
0.5 uL, 2.5 U/uL ) Tag DNA 47 0.25 pL, ik
DNA 2 pL. PCR 4R 95 CHIAEM: 5 min,
94 C7AEPE 1 min, 57 ‘C&PE 1 min, 72 ‘CHEfH 2 min, 30
MEWG 72°CIRE 7 min, PCR f*¥1&4ifb)s 5
pMDI8-T Vector i% %, & #2" ¥ ¥ 1L E.coli
IM109 J&5, IR TFEAEAREHEZEA00 ng/mL)iy
LB i, 37 Cad 7 i57%, 4 PCR K5 HRHCHM:
eSS H Introvogen 23 R EA T 3E R 7 4100 22 o

16S rRNA #1 gyrB ERFI P ERERE
WEEE KR 16S rRNA Fl gyrB JE[H
F3li i NCBI /4 Blast #:2 RGEibA 7751 Al R 2
G3HT, IS SR BRSS9 T 40 ] 1 5 v 1)
kR 16S rRNA F1 gyrB 3L 5 ¥4, I MEGA 5.05
K AR A % 1 (Neighbor-Joining, NJ) i) # 52 4t
KRB, L 32853 (Bootstrap) 1 1 & 15 B A,
H 2 504E 1000 IR
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S

36 &

1.6 HasM = EEE RS MiE AR T4 R

B0 B R HERD T TSB, 28 °C % K 55 37 15 5%
36 ~48 h, HFEYI%4 12 000 r/min 2.0 30 min, B |
H, & 022 um RALIERUESS, BV RSN
(ECP). #%ZHESCHR[7-810TiR Jrik, REARFA -
FROT R AT R A0 7 0 O A . A ) s B
(0.4%) . i BE 2F W5 (10%) . € By (1.0%) . ot i
80(1.0%) , HH#(2.5%) . FREK(2.0%) . I (4%)I1) TSA
ol A EATHL, A3 30 pL ECP, 28 CH:
F% 24~36 h, [ BT R A RR PR AL R TR,
] VE Al A S [, D s 32 W el (W
e, AR W SR BAS 7 BA (1) 2 R (R
B, MR 80 SR TR BAT A (PR Z AR M B
1.7 AW

KRR s, W 25 B0 R B T IR I TR R
MRS, 24 h 5 W%, 1055 AU I

PEl B A% (mm), 4% B8 25 850408 1 00 16 3 L A R 1
H LB 45
2 4k

21 REBKBEER

FR N T T B8R T B R O AR RS R
e i AT AN, i & B s N B K 1 I
K, FFIER . KR s T IER, Rk
A A A R
22 REENSBREFSHLE

AR - B I B R A S BT 4 Bk, &2
Je TN TSR SE B RE A3 R 5 | I 1 [
i o IZ B FRTE TCBS 1 2216E 5373k FRIE ST
FRHESM 90 A3 78 TCBS FRVERIIE I . b4k
I R M, 159E 24 h BV HARZAE 2 mm,
fE 2216E ISR . 485 BRER .
FLAE . Fs QY LSRR, 2R 2 RPH:
W BB T, XA MR, PR, ik
K/NF(0.9~1.1) pmx(1.3~1.9) pm HA —HIHLE B
HiEWE 1),
23 AIEPFRAMER

A4 25 380 ) R PR SR i T B, TRTAR A3 FEER
Y 2 d JE P ST AR BB T, X REAIAE 14 d
PIIIEH (36 1)o N TURYL S5 5200 fa f & sk /b, 7
JIE, KRB . BB K, T
HARRIALMEER o UL 1 A3 X

1 E¥ A3 HIESTEE SRV E
Fig. 1 The tansmission electron microscopy of strain
A3

F 1 Bk A3 NILRRIKIEE
Tab. 1 Results of artificial infection of strain A3

vk RIS ARt BE T

AR (CFU/MmL) = ¥t/ SETR%
group concentration number of  number of mortality
of bacteria trials deaths
1.5x10° 5 5 100
1.5%107 5 5 100
RIL(A3) 1.5x10° 5 5 100
experimental  1.5x10° 5 5 100
1.5x10* 5 2 40
1.5x10° 5 1 20
i HE ]
R PBS 5 0 0
control

T LDso 4 1.5x10** CFU/mL.

BN TR I s W AR~ i+ S50 700 2H 2 4%
FiT TSA ~Fil, Al4rE B R aWIE LA —3
MR, RIS . KNS AE B ARRAEY 5
A3 BPRAAE . BRI S B I R R EA T N L
B T — B L
2.4 HEIEALYSAE

2 A FRAE AL SEGE HR AR AN Biolog H 48 5E
RGP IR, A3 WS ECINEE (Vibrio har-
veyi VHMRIPEIRE] 99.7%, oA 31 A4 Ak 56 25 S WL
%2,

25 16S rRNA # gyrB EEF ISR EHZLXE
Rt

XF A3 HREIEAT T 16S rRNA Fl gyrB % [H 1)

AYME, PCR 4 3™ My ik s s 2 . B 3 fr
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T2 E¥AIEBENIRIESE
Tab. 2 Results of biochemical characteristics of strain A3

iH items 25 results i H litems 25 results

Wk dextrin + B JiE gelatin +
D-7Z {4 D-maltose + H&EmE-L-l& M glycyl-L-proline +
D-if @K D-trehalose + L-TN& B2 L-alanine +
D-£F4k — % D-cellobiose + L-¥5 & R L-arginine MN
JEAH gentiobiose N L-K% & L-aspartic acid +
WEME sucrose + L-A % L-glutamic acid +
D-#A " F¥ D-turanose N L-2HZ 8 L-histidine +
JKFR B stachyose N L-#E 1 &R L-pyroglutamic acid N
PH6 + L-22%J® L-serine +
PH5 - FRATEZ lincomycin -
D-#ii ¥ D-raffinose N ELFRAK guanidine HCI MN
a-D-FLB¥# a-D-lactose N i B2 VU %% §4 niaproof 4 +
D-% — M D-melibiose N R pectin +
B-F %&- D - & B-methyl-D-glucoside MN D-2fF %R D-galacturonic acid N
D-/K#% 1 D-salicin + L-2FF BHER N iR L-galactonic acid lactone N
N-Z.Mt-D-Z 3£ N-acetyl-D-glucosamine + D-Hi MR D-# & BER D-gluconic acid +
N-ZWt-B-D-ZH H 2% N-acetyl-B-D-Mannosamine + D-# % B FR D-glucuronic acid +
N-Z-D-2£FL 4 N-acetyl-D-galactosamine + I PEREWERY glucuronamide B
N-Z B 42 %R N-acetyl neuraminic acid N AR mucic acid N
1%5 LM 1% NaCl + Zg JE IR quinic acid N
4% 4% NaCl + D-#if D-saccharic acid N
8% fL 4 8% NaCl + Tl % &K vancomycin +
a-D-F &G H a-D-glucose + DU P8 £ tetrazolium violet -
D-H #4# D-mannose + VUSRS tetrazolium blue +
D-4% D-fructose + W FRFER R p-gydroxy-phenylacetic acid N
D-}-FLBE D-galactose + FH ZETN R methyl pyruvate +
3-F L8 A4 3-methyl glucose N D-FLER i D-lactic acid methyl ester B
D-A #E kil D-fucose N L-#LF& L-lactic acid +
L& 0% L-fucose B FFEEER citric acid +
L-FfZ=H# L-rhamnose B a-fI% R o-keto-glutaric acid N
LA inosine + D-3FE 2 D-malic acid MN
1%FLER4N 1% sodium lactate + L-32 2 L-malic acid +
KRPGHLER fusidic acid + T —FR bromo-succinic acid +
D-#2 % D-serine + ZEBEMR nalidixic acid -
LI Z4EE D-sorbitol B S ALEL lithium chloride +
D-H # B D-mannitol + R EL potassium tellurite -
D-PI (1% D-arabitol + i3 40 tween 40 MN
JILEE myo-inositol N g-% TR g-amino-butryric acid N
Hil glycerol + a-¥%4E TR a-hydroxy-butyric acid +
D-#i % B -6-# % D-glucose-6-PO, + B-¥23k- D,L B&HR B-hydroxy-D,L-butyric acid N
D-RHE-6-BE R D-fructose-6-PO, + o-fifl TR a-keto-butyric acid +
D-R4& %R D-aspartic acid N 2Tk Z. TR acetoacetic acid +
D-#25{ ¢ D-serine + R propionic acid N

BTk EE K troleandomycin MN BEREZ acetic acid +
F#REEZFK SV rifamycin SV + 2 formic acid N
K% ZE minocycline - 2 75 aztreonam -
AL oxidase + TE&4N sodium butyrate
fil i accelerant + TREREN sodium bromate -
Hi % (O/F) F

T+ PR B B IR S FORRE MN. REAME N SEEEIRT A1 L.

Notes: +. positive; -. negative; F. fermentation; MN. mismatched negative; N. the values less than A1 well in identification plate.
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¥R 36 %

7R, HARBEAMHION 1379, 1130 bp. Hkk A3 1Y 16S
rRNA R34 53 Blast 8RR, EBEY
NG e [l PR 55 =, AR 98%~99%, M Hik
B6 MPHHTRE KT 0, SR RWITE
A3 SIGHERINHRA (B 4), A E1E R
H 16%. F gyrB HEKIER 3534 T Blast 347, &
PR AR 06 2k [ A AR LR 100%). R
GRBWE SR, ZEKE ST E R —
X, HEGER 100%. 255 HK A3 B4 A0 RE
fIEFI 16S rRNA . gyrB JE P43 Hr 4 R, A5t
FIT R PN UEE AN N

2000 bp

1000 bp
750 bp
500 bp
250 bp

100 bp

2 16 S rRNAPCR =435 A B HE ik &l
Fig. 2 Agarose electrophoresis of 16 S rRNA
PCR products

[E 3 gyrB PCR =43 B e ik &l
Fig. 3 Agarose electrophoresis of gyrB
PCR products

2~
15

Vibrio harveyi

Vibrio carchiariae

Vibrio trachuri

Vibrio campbellii

100 { Vibrio parahaemolyticus
97

Vibrio natriegens

4 16S rDNA FHIMBHN ARG L EW
Fig. 4 Phylogenetic tree based on 16S rDNA sequence

A3
Vibrio harveyi
Vibrio campbellii
Vibrio owensii
Vibrio parahaemolyticus
Vibrio alginolyticus
Vibrio scophthalmi
Vibrio brasiliensis
Vibrio sinaloensis
&: Vibrio ordalii
Listonella anguillarum

99 Vibrio cholerae

100 Vibrio fluvialis

—— Vibrio salmonicida
—Vibrio fischeri

5 gyrB FIIMZRNRZ A EW
Fig. 5 Phylogenetic tree based on gyrB sequence

2.6 BN EHERE MR IAME SR

FPR A3 RSN B TEREE . IREEE . R
I T . 1 Tl R DS T G TS e T AN LA T e it T 17,
1E 4% 1M TSA VAl B 52 B s v .
2.7 ZHENKI

TEFTARY 17 FhiA 2, A3 BMRXS IO E |
SRR . WRID R | B R EE | AR R
AR ZENERR . FUERR A AR B RS, ikt
HoAt 12050 i P A R SR R BB A — 2 1L
PE(ER 3).

3 e

3 3 R SR TR Y5t 9 s 14 > T T S A T A
T L AR o3 s D IR R Y, 455 o
TR T AR TR A O, R — R R AR S BT 4 A
(R RA A FIR A, o — PR Ae B, A AR B %
M SR TCEOR M . X PRREOS FE TG I S BRMA S
IR RE S i SRson, GRS A
SRR I RAR L

Wy 2 ER I PR 2 T /K IR 2 rp — R E A DL 1Y
FORTEIREE, AR KSR 1 25 N K32 6T (Scop
hthalmus maximus L.)*", fi/i(Lateolabrax japonicus) " |
5 f1 BT 1 (Epinephlus awoara)!'? | Rl Bt
(Epinephelus coioides)!"*!, ZEPMIN/RH(Solea sene-
galensis) Fl1ZE P /R B&# i (Dicologoglossa cunea-
ta)!' 1S, I LB RN RIRREE Y B kst ik . B
LA — B2 565 | T o B R 1 A0 PR
HEAT T A G W HGE, A0 R O FF TR AR R
(Photobacterium damselae subsp. piscicida) "' #& 7|1l
i G (Listonella anguillarum) PO-2UF1EI% i 5K
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#3 HPRRER
Tab.3 The results of the drug sensitivity test
I HAA/mm Sl er
A L z e -7
255 Bt/ ppy diameters of micro a4 250, A(ug/disc) .Ml R NERE mm R
dru, /(ng/disc) bi ic ci sensitivity dru, concentration diameters of micro- sensitivit
€ concentration - biostatic cir- & biostatic circles y
cles/mm
HHE X penicilli 10 - R HFIPE ofloxacin 5 21 S
WEGE TR R
AR 30 15 I FUREE 5 26 S
kanamycin levofloxacin
TSR Wb R
AR , 10 - R HOREZZE 10 26 S
streptomycin norfloxacin
DU ER a1
% 30 20 S ZEWERR nalidixan 30 25 S
tetracycline
WRER )
NER 30 19 S FHBERR enoxacin 10 22 S
doxycyclme
B2 B %
AR s 16 I WEDRRR pipemidic 30 18 R
azithromycin
AR it i S s
i ﬁi 30 18 S . 30 25 M
novobiocin sulfafurazole
FIFEF rifampir 5 19 I O 7 T e P e
FA A g sulfamethoxazole 15 27 1
trimethoprim > 6 R and trimethoprim

TE:R.MZS; 1 P ERUE; S, BUK

Notes: R. resitance; 1. intermediate; S. sensitive.

## (V. parahemolyticus), {H-2 M H YK T A
475 A A ECAICA 18 1T IR

H i 16S rRNA B[ 741 408 i 4k 12
T TESIRIS T2, HZ 16S rRNA LA
JPA GRS, X TR LT M 28510, o HER B
BAKE, gyrB BIMEIERF gyrase)iy) B IVH( BE[H,
J215 DNA il BRI B MsE 2 A7 R & 1 4t
B, gyrB BERAETREHE T, IFHASR
N, TEARFRE A RE AN
AL, AL R B AR, K, gyrB K
FEANTR Y R G0 R B2, FRJe 30 2R R T AR 11 X
43 I 8 5 1T PR T LB I O R T 22 3 T v
KeyERTP ) ARBFEHLL gyrB R ENRE LT
RITEEAEEE U] 5 55 T 16S rRNA LA 1 F T
IR ZESE, gyrB JER HE 16S rRNA FEH 5T HAT
REGBEFIRTRENE, (EAF5 5 #E— PRI,

AR =) (ECP) 2 240 i 76 4E K 5 B A AN
W 1) 1 S BRBE HhORE A A BT, AL dE 2 Al RN
SRR, BB RIS mA m e
Vs BB PP RR 28 e AR IR R 1% Z ROk = s
973 BRI LA 7 ) L B B i B, Ot S8k
25 HH 5 3K S D D J A R PR TR R B A A,
AT IIE 52T 336 55 Ji B 114 B 4/ 5 40 7 i 2 1 Je e

o b AR R, SRS SE BN R Y
HORHLHLZEE T 3 At . Saeed ST & B 4E FCHR
TR I 0 1 X A B A B A B P, 5 b
VFZBEFE s R i i LI 43 (4 L
Wyl REXS 7K™ I7 i B ) 1) SO P A B A o S
LERRM], 2 R AN B A 2 i T A
TG E, X5 R A B X e A R A F 5T
BERFEAR—FL, Ly — AT 23 B I TR TR
PRAGECR LB AN SR iR SR AL T — i A 2R
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Study on pathogen of skin ulcer disease of half-smooth tongue sole
(Cynoglossus semilaevis)
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Abstract: The pathogen was isolated from lesion and was identified by artificial infection in order to in-
vestigate the pathogen of skin ulcer of Cynoglossus semilaevis. The morphological, physiological and bio-
chemical characteristics, and the activity of extracellular products and hemolysin and the the sensitivity to
the antimicrobial agents were studied, the 16S rRNA and gyrB genes were partially sequenced and com-
pared with sequences deposited in GenBank, and the molecular phylogenetic trees were constructed. Four
strains of dominant bacteria associated with serious skin ulcers were isolated from half-smooth tongue sole,
C-semilaevis. Bacterial strain A3 was proved to be a pathogen by muscle injection with bacteria suspension,
and the LDs, was 1.5x10** CFU/mL. The GenBank accession no-was JN391271 and JN 168881 respec-
tively of sequenced 16S rRNA gene and gyrB gene of isolate. 16S rRNA and gyrB genes exhibited high
similarity with Vibrio harveyi from GenBank database. The results of physiological and biochemical tests
and molecular identification suggested that the pathogen was V. harveyi. Detection of the activity of extra-
cellular products and hemolysin showed that the strain could produce amylase, lipase, urease, lecithinase,
proteinase and with B haemolysis in containing 4% defibrinated rabbit blood of TSA plates, but no gelati-
nase. The results of drug resistance of the pathogen to 17 antimicrobial agents showed that the strain was
sensitive to tetracycline, doxycycline, norfloxacin, sulfafurazole and so on, but lowly sensititve or resistant
to other tested antimicrobial agents.
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