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ABSTRACT The skin ulcer syndrome is a serious disease causing massive mortality and eco-
nomic losses in cultured sea cucumber Apostichopus japonicus. Vibrio splendidus was identi-
fied as one of the most severely pathogeneses of this disease. In the present study, a DIG-la-
beled V. splendidus DNA probe based on the sequence of the 165~ 23S rDNA intragenic spac-

ers was synthesized and was used to establish in situ hybridization for detecting the bacterium in
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A. japonicus. V. splendidus-positive cells were observed in connective tissue, muscle tissue,
epithelium of intestine and water-vacular tissues in artificial infected A. japonicus, while no
cross-reaction was observed in tissues of healthy sea cucumber. The positive signals were clear
in infected tissues, which could reveal the location and degree of the infection. Therefore, this
established approach is useful to indicate the infection route and the pathogenesis of V. splendi-
dus infection, which will provide basic data for disease control and animal health management.
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MR 2 5 T Hb sz e 1 2 20440 B P A B 0GR S D REARAS o DR IHG , Ji A7 4% 58 I T 240 B K ST b R 20 TR L B
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10 f5 R U1 Davidson's APA B E W T (Bell ez al.  1998) [ 24 h J5 5B 5] 700 LB 4R J5 #EAT K |
g i YR U R REESR Spum, B TR — R 2 RBEARN B A L.
1.2.3 33 FARIT 6 R IR AT 00 ) &
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& (B. M. in Germany) ¥ F Buffer [ (1pl/mD ", Z@E W FHL U A L.37°CR & IR 30min; F Buffer
I, Buffer [Il E V% 3% Fr s W 500 IBCTP/NBT & 532 Wi T4 s H210) Jr b 23R T RIS b 1~ 3h; Al Buffer [V

MR 3 M 15mins 41406 A YO 3 7 1K 0. 5% .
. 0/ S 8 N g e g —&— Y fInfected
Brismark Brown Y. 95 % kg . 2 G . — FF 2K h ik 3 100 ——
: r —=— X AR ZH Contro
B R s 7E BB 2 0 T Sk 0 R A 08 640 i " S
DUVED I IR . PHE 5 B A9 40 7R Y E T P T 15 ég ol
V< BH P 40 Al <225 %0, R SS BHE + . 256 ~50% ;@Q
Jo BT+ + .50 % BB AE -+ ++ . e
-i': 20
2 g:él: £ g 0 | w | @ | oo omo|l omo | ogo
Q 1 2 3 4 5 6 7
Y5 KA
2.1 ANITERLIGHER Days after infection(d)

e o R SRR e 9 O BE 15
% ) oL o vy LR 1 v N N
RS e ST T ARG 5 2 KR A ST AR Fig.1 Mortality of A. japonicus

7d NAET AR IAF 1009 AN TGRS R AEIR S H 2R challenged with V. splendidus for 7 days
RN S WK FE AR A ) - w0 3 ok o B RO B A
FUR I R, 23 W R W 3 22 fih -2k L R 3% 5 b 0, 1

M 1 2

S H LR D SR/ 0 1 B S R A 1 o
R Ak 7 TR W5 1 P I B A R 4L
KT, AR B BERFE TS . MBS A B IR 4 S B K =
TR L S S R R AR S e — 3. X BBl = 250
A TET AR BRI (1) 100
2.2 DIG fRiCIR$TH PCR #45I & REFFENE
Fh Uk & ST A0, R B PCR 45 69 DNA 4+
j(/J\é/‘Jj{j 177bp( IZ;{] 2), %L& E‘J%ﬁé’éﬁ%%ﬁ*ﬁ{)ﬁﬂ ’ F‘}: M: Marker; 1~2;Probes produced by PCR
iy 80ng/pl. Bl 2 PCR RS vk 45

Fig. 2 Electrophotogram of the DNA probe produced by PCR
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A':Connective tissue of infected sea cucumber;B:Connective tissue of healthy sea cucumber;
C:Water vacular of infected sea cucumber;D: Water vacular of healthy sea cucumber

E:Muscle tissue of infected sea cucumber; F: Muscle tissue of healthy sea cucumber;

G:Epithelium of intestines of infected sea cucumber; H: Epithelium of intestines of
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healthy sea cucumber; Arrow indicated positive signals
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Fig. 3 Bacterial infected tissues of A. japonicus detected by in situ hybridization
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Table 1 The infection degree in different tissues of A. japonicus,detected by in situ hybridization
H AL e 25 5 21 21 WUA 20 21 Jo R I 1 pe K
Tissue Connective tissue Muscle tissue Epithelium of intestines Water vacular

Degree of infection

+++ + + ++

TE A A VBRI EHE 7ss FHE

Note: “+ + -”strong positive; “-+ -+ ”positive; “+ "weak positive
A Ay
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J S 2 52 F AR & — TR AR I B DNA 5 RNA R BT B H e G4 (1 40 i 52 UK 5 A BE AL R 3 971 4
A A A BRI R WL B A RO Y 4 AR ) 2 Z R R R B, . fh T R % AE BB TE I3 A2 Ak i H
HEAT B — 41 A 04 I 5T AN 32 (] — 2H 2 rp A B 9 52 0 o LS 5 2 N ZH 2 b 4 SRR o X T 2H 4L 2 S IR AR 10
AR Y A8 BEIR A A i i ORI R B 1993 AR GRS )Tz N R T MR EE 04 R T B X MR i 1412 B
(FFBT3CA 2002), Bruce 55 (1993) I A I X (R ATIR 9% 2 (BP) . Bonnie 55 (1994) FH 1 2 A A6 0 5 15 %
HRFFBR % B2 (MBV) . Mari 85 (1995 ,1993) FH e B¢ A A 00 J1T- g i 48 /N5 2 (HPV) FiAR e bk f2 T K it ot 21 203K
B9 (IHHNV) , Wongteerasupaya 25 (1996) JJ IH 557 A 46 ) X K5 11 BE 5% 9% 2 (WSSV)
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X 10 cell/mlGHHE % 2007) s Dot-ELISA PR ke i 1, R MR 5 5] 9. 4 X 10° cell/ml G #4245 2007) 5 [a] 4%
DENHURFEAR , RIGUE 2. 4X10" cell/mICEEIBESE 20100 5 A4 ) R AR 9ICEE (1) 16S~ 23S [8] B X )7 41
PR SRS 1 IF N7 T AR I Y PCR R I 7 30 R BRE A5 2% A2 K I 7 325 o R S M 5 1 00 1 G 00 245 S 3 W) e
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KR BREF AU AL A (1) DNA FE Sy 2 R N, 5 HAMANE V. fluvialis V. alginolyticus.V. anguilla-
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522 RO AT S R TR 5 A A R R 1 A 2 L s T A ) B A 0 L S S . 1 K — A I R R
R Ay 5 R A VA ST IRl A2 I T 1 £ e P L S SR R T2 3 A 0 — 2D R W e TR ) S e i A R e o R A
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I BT E IR 2 1A P AR A G S AR R T gkl 2 oI T A2 o 2 1) BT A R ZH 4 R I FE B R 7 i B TR R M 2 & T
[ PCR J7 ¥ 5 B 3 T2 8 R GE B A K (Josian et al.  1993) W52 iE— 545 w5 46 I 40 b 752 1 R 4503
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