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REBARCMERAFRFANSRENTERF. RRH AEARRT, ZHFREABE,
A % EBOF B M I (Vibrio splendidus) DNA Jy # A% ,PCR ¥ 3 I} 16S —23S #; $# /K RNA
F R % X 77, % N\ pMDI9-T, # {4 A J #F W DHS« J5 0 F o RAEXE G X 7 51, %351 4
P I 177 bp T FAAIRE TS MEA MR INEE RS R, L ECEE V. fluvialis,
V. anguillarum, V. alginolyticus, Aeromonas hydrophila, V. harveyi, V. parahaemolyticus, V.
vulnificus 35 2 P ¥ o R4 2P M2 0T DNA By H IR % 6.25 pg, RARFHEREE . HRF4
MHATREUEAE G & IR E R SRS RAARAATRR R, A
JRIE A H K 100% o HREZW, AW RARFOHFA UG, TH T RESNRA
REBERAANREMENE AXFERNRNEEEEAMEEREE R, ARSI R E &

B B D BT M b R R B AR X o

REW HS BEEAE MRZNE R eBaE RN RARK

FRE &S .S 941. 42

R (Apostichopus japonicus ) AR H B9 & F
MEZGHATE, Bl URBEN “BEAR" 2
B, —HARER, TER, RELTANEK
BRIZ SR, SR EARIE E T W, 477 (E 150 12
TG, RN HE K IR R Fp G 5 7 (B B K B IR B i o
Z— P, MBS F B RE ML T4 , T
b AR UL FREB D 2006 4F 3R E &
2 ByE R 10 Ty, e shif e I i & R
HTEERR. R, FHEERELEMNARLE
BEREUREREH R, M3 T 2508 R
EFARHBIE T A, 5] KRS TR 58 & 3 B
TBENEFHREK, PEHA T %L RFER
ERE, HP“BREAM” KEERATE, 5
- 90% L b JRIE JLF B T RIS R 5E
X, 3/ T 2003 —2004 4F & 10 ZZTTHIEH 1
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Fig.1 Sea cucumbers with skin
ulcer syndrome
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FE R A BB B BRI R A BB
ik, 8 )7 B L —Fi e U SR R R
Triko AL, RAERES B HHBERETE LR
J.> ELISA 3% \Dot-ELISA | [R5 HTL A T AR %
ORI BA R SR T, AR AR TR T
I X e RT3 R W BEAT AR T, il 4 DNA
e BT R ARSI B o B I BB IR
AN AT, A RIS 8 B S B Ak Y
RIS LA KB iG RAERARS#E

1 MRSk

1.1 ##

Hh  BEK 050019 AW TR EEES
fE” FIFRFARI S , & BB 550 € 0 JE B SR B
WRZ— SR s ™ (& 2) , B4R
ERF o PERERIAINE (V. fluvialis) BB
B (V. anguillarum ), ¥ % B W &H (V.
alginolyticus) Ve HEECILE (V. hareyi) I I3
B (V. parahaemolyticus ), Bl 17 9K B (V.
vulnificus) g 7K X H. MU H (Aeromonas hydrophila)
BRI, A BRI RFES
15% Hf R A E o, —80 CUKFARA -

B2 ukEiiEpfARBERA (4R % 500 nom)
Fig.2 Electronic microphotograph of

Vibrio splendidus (bar = 500 nm)

XM Dig bpic XA &, 25 B
TaKaRa. Roche 2 H]; X B #F B DH50 1 B
TaKaRa /A &) ; Tag DNA B4 .dNTP.PCR 7=#j
A4k id50 & B Bioer Technology FFRAH],

5| #8438+t 16S — 23S [A]fE X B3P 1%
RFA Lee % i1 14, IE 113149 165/23S-
F (5-TTG TAC ACA CCG CCC GTIC -3’
(18mer) , %W F E. coli 16S TRNA P (1DNA)
ERRSEF S (ALE N 1390 - 1407) 5 M 51 4

16S/23S-R: 5’'-CCTTTCCCTCACGGTACTG-3’
(19mer) , %W F E. coli 23S tDNA RS F
(P8 474 -456) . HRIBHTIE 16S —23S B[R
X DNA 531, F F§ # {4 Primer Premier 5.0 1t
T 20 XHEERET Y, 8L PCR &, e 3 A
TV EERRAHEWEREIIDE 5-
CTATCACCCTTTACTGCG - 3 “(IE W ) 1 5'-
CCTGTTGTGAATACA TAGC 31 m) , ¥ 5=
YHC B 177 by,

1.2 FHix

M DNA g9 BFHYARESRE 10
mmol/L Tris-HCI(pH 7.4 ), 1 mmol/L EDTA
(pH 8.0 ), 20 mg/mL E [ K, 10% SDS 37
CHE 1 h, FEERREB/ S5/ 7B (25: 24
1) HhR, AR CBRULYE, BT /5 ) DNA T TE
w7,

PCR ¥ 3# % PCR = ##5 #.% 4 50 uL
RBRZR N 36. 5 pL KB MF&K,5 pL 10 x
Buffer( with 15 mmol/L MgCl,) ,1 uL dNTP(2.5
mmol/L each) , % 2.5 pL 10 wmol/L 5|4,0.5
uL 5 U/pL Taqg DNA B48E,2 pL BAR

PCR R M2/ % 94 C 2 min, 8 94 T 1
min,55 € 1.5 min, 72 C 2.5 min,35 MEH; &
Ja7E 72 CHEMF 10 min, 1 PMEFH, PCR Y&
B RA R, R L uL =415 1 uL Bk 16
Ci%#k 30 min, FEH YL K IHFF B DH5o &
TS, B 200 pL 3IRAF T &S50 pg/mL& R
HEEM LB ERE ,37 THEF12~16 h,

PCR % ¥ B®E4 850 pL KK
ZPEKE K 27.5 L, 10 x Buffer ( with 15
mmol/L MgCl,) 5 uL, PCR DIG Labeling mix 5
pL,10 pmol/L 5| 4% 5 pL,50 ng/uL PCR 3 3#
J5 050619 DNA 2 pL,5 U/pL Taqg DNA B4
0.5 pL, {B5)JG, 747 PCR [ )i :94 T 2 min,94
€ 1 min,49 C 1.5 min,72 C 2. 5 min,35 4§
;72 C 10 min, 4 CE%, B 3 pL PCR j=4f,
16 2% BRARKEBER Ik, AT T AR HAH,
¥ PCR 7= 4 4§ 4k, #% DIG DNA Labeling and
Detection Kit i, 7 & ( Roche) i HH & U 3R &1 7=
B G2 ng/pl 3%, B -20CukAE A

HEFREAF KA (HBELHK
/NEITHBRA 4E R K (NCM) ,RII A 5 mm x 5 mm /s
¥, s PR E T 20 x SSC Hr-F-4 5 min , FRF &
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BET®RRE LT &M (2)BFUHERE
DNA 7£ PCR Y | 97 CTZ8 4 10 min, BR#EE T
7KK¥E 2 min DA B HB SR, BT AR L
WL, 7E 5P SR RN _EATHR 3 min, (3)#F RIFHEH)
NCM BT BA MBS B R RH, H 0, 65
TAE 2 h, BHEFTF 100 TAEHE 10 min,
SERPE T kK, 2 min 5, BT FFARRR—MIMA
BTSN, B 0,65 TRBEHIBE 6 ~16 h,
(4) 53 2 xSSC/0.1% SDS 0.1 x SSC/0. 1%
SDS. ¥ I (1 mol/L Tris,1. 5 mol/L NaCl,
PH 7.5) JE iR, R IR E TR RPIMAZR M
B (HHFH 10 mg, iR 11 mL) ,37 TRE
30 min, A 1/50 FRARE) 100 x G P BERR B b7 i
B R, 37 THRY 30 min, HH B2 A
Snp 1 AN bR M (1. 0 mol/L Tris,1.0 mol/L
NaCl,0.5 mol/L MgCl, - 6H,0,pH 9. 5) ¥ ¥%,
(5) B BRI A Hr et BL il i) BCIP/NBT (B (A%
A3 ARH, IR B A 15 min ~2 h, 5 H#
oot 8. 14 BB € T A IR WA B2 i3 1

" Bl RE T TE Zrbih 15 ~ 30 min,
BB TUR4C LT, MR, RSB T T
WRARPEHE,

WA A AR LR
B R V. fluvialis, V. anguillarum, V. harveyi, V.
parahaem  olyticus, V.  wulnificus,
hydrophila, V. alginolyticus LA ¢ V. splendidus K
DNA 7ERHBREF 4 R IR b &, A DIG #7ic DNA
TET BT, Rl HRE KB XK R T AR =
H X

HAb, B4tk i) V. splendidus DNA (10 ng/
L) Rk % 1:10,1: 100,1:400,1:800,1: 1 600,
1:3 200.1:6 400.1: 12 800 /7 BRI BS , S5
1 pL SR THBRA SRR TR AR, UK
K = B

REH KR RERR RN TG
BERS HE . BIEH 32 KB PR K B2 4 it
BB EAIE” RS, B4 NPT G
TSB $hFRHR &7, I HN A AL WA H
DNA $2BUITiR 77 ¥ R B DNA, #E17 5 s 22 38k
WMo FBGRFEK P BEFTHE I , T U8 465 I8 K i
B, JRWRR TSB 77 2L 28 CTRRA IR+
HHE, SR R AR L SR A 10 % B T AR AL
REAR, B 2 KB, BRI

Aeromonas

2ANFATH . o T NI £ R B9 TR B, R
A A2 5 A PCR &I ™, 36 AR B 8 e
Ve AR

RAZBRIRAT S SR AR AR BE
RSB RIEHR , AR B AE , B4R
B DNA(EHEHIZ 4 DNA FZHE DNA)  Bé
& DNA, #2 J{ B s 2 30 07 ik BEAT B R 2R 30
), 5] B R SR R BEA AR I o

2 4R

2.1 DIG fRic#Rst PCR EH &R E~ENE

PCR 1l %9 DNA #R4 BLIKH KT 177 bp
(& 3) ,% ¥ DIG E i Zhtric#4Er, B2y DIG 15
DR ARFER R T8 R, SlNHRiEa
RAEf5HM , &9 80 ng/pL,

2000
1000
500
250
100

B3 PCRERIRSTBEKER
Fig.3 Electrophotogram of the probe produced by PCR

M. Marker; 1 -2;probes

2.2 HFSHRBERD

PR AR B REE AT 40 A
1.2.3.4 MM, A 5.6 EFHME, FEL 7.
89 NBE,FM 10 AEEAMBARE, NFER
B, RS ESREBRAE XA, BBRERNERN, T
3[R P8 DNA B9k HARER b 6. 25 pg.
2.3 BERFZHRIRSTHFRIE

B 5 T I, SR AU 4 5 3 B A2 IR Y
DNA £ i 2 FH #5207, T 3o 5B i HE B Ak V.
Sfluvialis V. alginolyticus V. anguillarum , Aeromonas
hydrophila, V. harveyi, V. wulnificus, V. parahae-
molyticus BRI 2 BM:, = EXHRA R A,
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6 7 8 9 10

E 4 DIG #7iC DNA R4 Tkl k= 3 & B B =i
Fig.4 Sensitivity of DIG-labeled DNA probe for
detection of V. splendidus
1. 10 ng/pl; 2: 1:10; 3: 1:100; 4: 1:400; 5: 1:800;
6:1:1600; 7. 1:3200; 8: 1:6400; 9; 1:12800; 10 blank control

6 7 8 9 10

B 5 DIG #7iC DNA $REH& AN E By R K
Fig.5 Specificity of DIG-labeled DNA probe for
detection of V. splendidus
1. V. splendidus DNA; 2. V. fluvialis DNA ;

3. V. alginolyticus DNA; 4. V. anguillarum DNA;

5. Aeromonas hydrophila DNA; 6. V. harveyi DNA;

7. V. wvulnificus DNA;8: V. parahaemolyticus DNA ;

9 -10: ddH, O controls

2.4 WSERBNER

ANTRBIRIS B RS 2 H Bk
TG R B2 R B e S LR F) IS B R B ERE R o X
AL BT B R ARBEAT R I, R 45 2R 3R
1o 74b, M B R 2 38 B T R B R hE 4 R
(RHATHE B ) G R LE 6, HRER,H
RIS N TRGRZ RF S MG BERHIS
BEG R H 2835 100% , Az 4 4k % 58 . PCR
i 2 R 5 5 P s 23R 4 R — B

3 g

3.1 st RMENREE

A% PR T 6 Rk KRR 16S
—23S DNA [5] X £ 3 437 R AR S, AR
16S —23S rDNA [8)[8 X #Eib#E ZR [ 16S rDNA X
10 28, ABIFMRIEX —3 5, Hl & RSP
F Bk B 4B Vibrio splendidus 16 S —23 S [R]f& X

¥ DNA, X8 0 B a5 22 38k Bk #R 41 By
St SRR T R B R SR IERS BT
SIESHIE ) DNA R B FHE RN, S HEHAE
V. fluvialis, V.
Aeromonas hydrophila V. harveyi.V. wvulnificus.V.
parahaemolyticus BREBR 34 Ta 38 X RN , Ui BA il 2
HIFRET Xt Vibrio splendidus B B 4F B 57
AR S YRR BN Z —, 3N
A L RUANAE Y AT, S ERE XX B AL
EIRE MR B FEZS, B RE—PHRA
BRI

AR A RET VI BEST Vibrio splendidus
FRE W ZARMERA HR R AR
N, TG X2 8 B & A IR E BR IR Vibrio
splendidus DNA B % % FR 2y 6. 25 pg, # K
U BT R R X AR A etk B R
Rt AR AFEHE (HHNV) DNA ) B K
HIFR 24.8 pe; th B 4" B R B BRET R E
XHFE R A Z AP IR 3 DNA B R 8% N 6. 8
pg. MILEME , Ak fl &R RARRK
W E, 7B, WA R BB EK Vibro
splendidus DNA 5t RN RKE, R BB
H958 5 DNA Y& BERUIE o 9 I, RIRET RO
SR LURR AP H RIS Gl IR AR B B
A HS BT HE L ERHEO
3.2 HMREXATHERENETTYE

BRI, ¥ 7K F7 7 Sl W05 o e D B B A I B AR
REREIIBFEE  REERINBAR (RER
S MR R B (BRI FT \PCR
AR 168 tRNA 1 U4 ) KRB AR 5B ¥4
A B9 K P B AR (42 8-PCR, PCR-ELISA ) 4§ 3%
AR, SHFHRBEREAENLE, ALRED
FER BEIMR L I . T YRS IR BER L BT R
J> ELISA 3% ,Dot-ELISA | B St HL A AR %
R AR o AV ] BB R 4R E AR T
EREIBA , B RIS G B 45 A R AE
2T BRI KA TR IR AR T 45 B R S
R, BRI T EAT BRRIR &, H
H LAF AL BEECE A A, B T Rt Ein A
T BE R S 3 A B AT R
(WSSV) . Xt 4F THHNV g4 Il B & # X )
1= R 575 3 | I 7 A -

alginolyticus, V.

anguillarum
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®1 BEERPALZMEBENER
Tab.1 The detection of pathogen V. splendidus from the infected samples

BRI SEBAENT RS 2R3 A
R E R FREERE#R(%)  PCR & FE4E Bk KBk
source of items bacterial code positive positive by PCR bacterial identific
samples and dominant by dot blot by biochemistry
1 A(80)B(15) A+ B- A+ B- A a2
2 A(70)B(20) A+ B- A+ B- A a2
3 A(75)C(20) A+ C- A+ C- A a2
5 4 A(70)B(28) A+ B- A+ B- A a2
ATBR BEMARE o \(1s)cas) A+ C- A+ C- A AR
artificial
infection 6 A(70)C(25) A+ C- A+ C- A a2
7 A(80)B(10) A+ B- A+ B- A a2
8 A(78)B(15) A+ B- A+ B- A a2
1 A(65)B(25) A+ B- A+ B- A a2
K 2 A(55)B(36) A+ B- A+ B- A a2
1 A(90) A+ A+ A MR
2 A(65)B(25) A+ B- A+ B- A a2
3 A(65)C(30) A+ C- A+ C- A a2
5 4 A(70)B(22) A+ B- A+ B- A a2
) BAZALARE 5 A(72)B(20) A+ B- A+ B- A Sl
Qingdao 6 A(65)C(30) A+ C- A+ C- A HEIE
7 A(68)C(25) A+ C- A+ C- A a2
8 A(78)B(20) A+ B- A+ B- A upR s kR
1 A(55)B(25)C(15) A+ B-C- A+ B-C- A a2
K 2 A(50)B(40) A+ B- A+ B- A a2
1 A(83)C(15) A+ C- A+ C- A a2
2 A(71)B(26) A+ B- A+ B- A a2
3 A(82)C(10) A+ C- A+ C- A a2
5 4 A(70)C(20) A+ C- A+ C- A a2
BERER, BENARS A(75)B(20) A+ B- A+ B- A AR
Yantai 6 A(70)B(25) A+ B- A+ B- A HEIE
7 A(70)C(20) A+ C- A+ C- A a2
8 A(50)B(25)C(15) A+ B-C- A+ B-C- A upR s kR
1 A(65)B(20)C(10) A+ B-C- A+ B-C- A a2
K 2  A(55)B(15)C(20) A+ B-C- A+ B-C- A a2
1 A(80)B(10) A+ B- A+ B- A a2
2 A(80)B(15) A+ B- A+ B- A a2
3 B(55)C(40) B- C- B- C- TN
5 4 A(75)B(22) A+ B- A+ B- A a2
BRIEEE BENARS A(72)C(20) A+ C- A+ C- A AR
Weihai 6 A(70)C(20) A+ C- A+ C- A HEIE
7 A(67)C(25) A+ C- A+ C- A a2
8 A(70)B(20) A+ B- A+ B- A upR s kR
1 A(55)B(25)C(15) A+ B-C- A+ B-C- A a2
K 2 A(50)B(40) A+ B- A+ B- A Sl

I TSB PARIEFF R H R FOKAMRBE /DT 10% BB B ER RN © + 7 FoRRME R, « - " oniilg R %

Notes: The test was not carried out as the isolated bacteria dominant less than 10% ; “ +” ,positive; “ —” ,negative

I A B R 2830 N TR AL E 5

B BRI RIS KRR i BOKREREA TR , 45 2R
Rt 230 100% , 3+ 5 & MBI H 7 B SR
JE 1 PCR 75 SE AR HOA , G5 R R IR 4T B Re S A
PR TN, B MA — 0 B, B

AR A, RS A T E AR E, £
PR PR B T AL IR S BORI S & A I B
BAEZ S B M A KB4 IR A 5] &
PR SGATE. B, R R AR, AT T
RIS 8 B2 oA A B BRIFANEIRNE B I o 8 B
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E6 MAFIRSTEIMRISHmIBANLER
Al1,B1,C1,D1; [H{EX}HR;A12,B12,C12,D12; FAMERTHR;
A2 ~ A9: A\ TURGRERh ;B2 ~BY: i AR ;
C2 ~C9: & HARIRER ;D2 ~D9: Bl B R AR
AL0 ~ A11: A\ TRRJesK#F;B10 ~ B11: HHIFRHAR;
C10 ~ Cl11. & 578Kk ;D10 ~ D11 BRIgFFEAKR:
Fig.6 The results of hybridization by using dot-blot
probe to detect DNA from the foci of diseased
Apostichopus japonicus
Al,B1,Cl1, D1; positive controls; Al2,B12,C12,

D12 negative controls; A2 — A9 . the artificial infected samples;
B2 —B9; the natural infected samples from Qingdao;

C2 — (9. the natural infected samples from Yantai; D2 — D9 the
natural infected samples from Weijhai; A10 — All. the
polluted water; B10 —B11 . the polluted water from Qingdao;
C10 — C11; the polluted water from Yantai; D10 — D11 the
polluted water from Weihai

SGRMREFRNSFERBEENERZ —,F
FRIZRAFET B ER TR K, X —
TP 5 A5 A e R M) AR ) S SR X B
KIERAE RRETMERFEENALE
Xo

AT R IRRIS MR BHELT T80
R, MARNA RS HEF TR, H K EBTTH
BIREA R THE—PHBIRET.
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Detection of Vibrio splendidus causing skin ulcer symdrome of sea
cucumber (Apostichopus japonicus) with DNA probes

WANG Yin-geng', ZHANG Feng-ping'*, LI Sheng-zhong®, CHEN Xia*, CUI Yu-long’
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Zhounshan Fisheries Research Institute, Zhoushan 316000, China;

3. College of Animal Science, Xinjiang Agricultural University, Urumgi 830052, China;

4. Sunny Oceans Aquaculture Technology Co. , Ltd, Qingdao 266071, China;

5. Municipal Department of Ocean and Fishery of Rongcheng, Weihai 264309, China)

Abstract ; The skin ulcer syndrome is a serious disease causing massive mortality and economic losses in
cultured sea cucumber ( Apostichopus japonicus). The causative agent was identified as Vibrio splendidus. As
V. splendidus DNA was gained, the 16S —23S rDNA intergenic spacers were amplified by PCR, and cloned
into pMD19-T vectors and finally sequenced. A fragment (about 177 bp) was obtained by PCR, and it was
labeled with digoxigenin-dNTP to form a dot-blot hybridization probe for V. splendidus DNA. The results
showed that the probe was only positive for V. splendidus DNA, while it was all negative for DNAs of
bacteria V. fluvialis, V. anguillarum, V. alginolyticus, V. parahaemolyticus, V. harveyi, V. wvulnificus and
Aeromonas hydrophila. The sensitivity test illustrated that the detection limit of the dot-blot hybridization
probe was 6. 25 pg V. splendidus DNA. In addition, the probe was considered to be accurate in the detection
of V. splendidus as the positive ratio was as high as 100% for the total samples from Qingdao, Weihai and
Yantai areas. This probe was the first time to be established and applied in China to detect V. splendidus in
A. japonicus. As it is sensitive and accurate in detection of V. splendidus, it would be helpful in the disease
control and health management in cultured A. japonicus.

Key words ; Apostichopus japonicus; skin ulcer syndrome; Vibro splendidus; PCR;dot-blot hybridization



