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Fig.1 Gram staining of the dominant bacteria
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Fig.2 The transmission electron microscopy
of the dominant bacteria
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Fig.3 Mortality of sea cucumbers in the artificial
infection test from different groups
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be: ZS X IEA; ne: BIMEXT BE4H; a: 6x10°CFU/ml;
b: 6x10* CFU/ml; c: 6x10° CFU/ml; d: 6x10° CFU/ml;
e: 6x10’CFU/ml; f: 6x10® CFU/ml
be: Blank control; nc: Negative control; a: 6x10°CFU/ml;
b: 6x10* CFU/ml; ¢: 6x10° CFU/ml; d: 6x10° CFU/ml;
e: 6x107 CFU/ml; f: 6x10° CFU/ml
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N X5 R BAYE o L-BaTRrAFTM e . WR 2t . B i 4 H IR ity
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PERER 16S rDNA PCR 4347 # 1+ FE 352l 1440 bp,
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HEINE .

25 ABAERSRERGETRBEEHMNTHSH

VL 36 4 3 B R X2 SR Ol MRS 0 i, XX
YR IR R G AT T oA 50 d (YT AR R R
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Fig.4 Naturally infected sea cucumber(A) and artifically infected sea cucumber(B)
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Tab.1 Physiological and biochemical characteristics of the strains HP130917A-1, HP130917A-2 and
the standard strain of V. alginolyticus
Ve R I TR b TR
i H Item HP130917A-1  HP130917A-2  Standard strain of
V.alginolyticus
TCBS TCBS + + +
A AL Oxidase + + +
0/129(150 pg) 0/129(150 pg) + + +
5 R R Ornithine decarboxylase + + +
Fh 2R BUK fifk i Drosase - - _
1 R AR T Lysine decarboxylase + + -
O Tt Urease - - -
L - A Bt L-Arabitol - - -
EFUREIR L Galactose acid salt - - -
S-S -1 A pE R A 5-keto-potassium gluconate - - -
R g Limb enzyme + + +
[ E4R Phenol red - - _
B-H 2 T g Beta-Glucosidase + + +
R mE Mannitol + + +
X TN Maltose + + +
)<z 25 B Adonitol - - -
GEX Old sugar - - —
-8 %) W H R ity Beta-Glucuronidase - - -
W Malonicacid - - _
5] W Benzpyrole - - -
N-Z. R -B-F 2 il N-acetic acid-beta glucose glucoside +
B-F LA Beta-galactose glucoside -
i A Glucose + + +
TR AR Saccharose - - +
L-BiThr bk L-Pectinose + n +
D- P 74 B D-Arab alcohol + + +
o~ 1) 260 W 1 il Alpha Glucosidase - - -
o- P LA B Alpha galactose glucoside enzyme - - -
TP Mycose + + +
FZE N Rhamnose + + +
JLmEE Inositol - - _
21 Yk — Cellose - - _
Ty Sorbitol - - —
F 2R Maltose glucosidase - - -
L- R4 F M5 e g L-aspartate aromatic amine enzymes - - -
MK Peptone water - - _
VP JZ ) Vogus-Proskauer reaction + + +
R Wt H,S production - - -
B JC i Gelatinase + + +
TE i Amylase + + +
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Vibrio sp. DQ868672
68 | Vibrio sp. EU246836
Vibrio sp. AB571950
hadll Vibrio sp. DQ642844

V. harveyi FJ227119
68 4’7

43

V. parahaemolyticus EU660312

4,7 Vibrio sp. KC884654

‘ HP130917A-1
HP130917A-2

41 V. par

olyticus JF432066

71‘ V. alginolyticus JF836178

—
0.0005

K 5

HE Ak HP130917A-1 1 HP130917A-2 ) 16StDNA %48

V. natriegens NR 117890

CH R

Fig.5 The phylogenetic tree of HP130917A-1 and HP130917A-2 based on analysis of 16S rDNA sequence

SR 1) A T 35 TR AR A AT (B 6) .
Xt B SRR R SR AL, SR B B T
0-50 d W& ETHEHE, FFIES 50 KA F|
1.02x10° CFU/em’; IR KU FE 0-50 d IR RIRESE BTt
fag, JETEZE 50 KAtk E i M fH 1.49x10° CFU/cm®
(F 2), VB SR R R R B B 2 A
FEAH R G IR N, SRR AT, 25k
—0.18-0.148, P>0.05, XM BE (& 7).

I FE 5K RN B 25 S TR R Ay B 15 3 6 ARAK
PR, FIH 16S rDNA F K P51 20 Fr i Hdb 7 % 58

OIMTEE R, B4 6 Fh 3 B B 4 ) Ol v
IR FEENONE . RIA MR . AR 2R R . B
4 ZETEAT R AN D B AT ER TR o XX 6 A A TR 7E SR
K B B SEUCRR I = BB WLIEL 6 PR 7. Rl 6
FE 7 AT RAF Y ¥ 3 I — 1R K A H R 25 00
B L e, B R R o K s i 8
PPEETES 30 RATIA RN IR f S {EY 57%, HAR T
ik 1.16x10° CFU/ml; BiF2E 3 b i s o 0t 34 B 7
5 50 KRIFOLH R IR BN fe = (E 1Y 88%, H A Al
ik 8.97x10° CFU/cm?,,

®2 RES0IIEPSHERRRL
Tab.2 The juvenile healthy status during 50-day cultivation

7K Hh S % 2 T R
il Concentration of
Time(d) heterotrophic bacteria

K I KL

Concentration of
Vibrio in water

R 25 2 7 IR A0 B BB
Concentration of
heterotrophic bacteria in
sediment on substrates

R 5 JE AN BB
Concentration of
Vibrio on substrates

S 1 i AR T
Healthy status of
the sea cucumber

in water(CFU/ml) (CFU/ml) (CFU/em?) (CFU/cm?)
0 2.09x10? 1.98x10? 6.03x10* 2.86x10* H
10 8.57x107 2.13x10? 2.42x10° 8.10x10* H
20 3.14x10° 2.05x10° 5.32x10° 1.47%10° H
30 3.35%x10° 2.90x10° 1.82x10° 2.50x10° SH
40 2.64x10° 1.69x10° 5.04x10° 1.03x10° SH
50 1.83x10° 5.99x10° 1.02x107 9.49x10° S

W 1. KEESM. BN 27.61-29.12°C . N 29.65-30.01. pH N 7.75-8.25. AN 5.13-6.07 mg/L

2 H (Health) %/~ 4 S & R IE, HI S (1§ . SH (Sub-health) %/~ 4 S AT, 300 2 BRI, 76 /1 KM S (Sick)
FORAMIE TR BOR T s . HEE . RN . RS

Note: 1. The conditions of water quality during the experiment: temperature 27.61-29.12°C, salinity 29.65-30.01, pH

7.75-8.25 and dissolved oxygen 5.13—-6.07 mg/L

2. H (Health) indicates that sea cucumber was feeding well and the body of sea cucumber was stretching. SH (Sub-health)
indicates that the feeding of sea cucumber was well, while a few of sea cucumbers showed body contraction. S (Sick) indicates
that the ability of adhesive decreased, the top of spines festerd, viscera everted skin showed ulceration, and autolysis occured
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IXERER Vibrio natriegens T"—=1 Vibrio parahaemolyticus EEEZEA Staphylococcus equorum = = =G Temperature
= 40, 130
S
B 35} 129
<
i 128
= 30}

8 o
§ {27 g
Q
8 25 {26 &
Yy Q
1S 9
£ 20 {25 &
g 15t {24 =
= 123
= 10}
i) 122
=
W 05} 1n
§
% 0 20
A ] Time /d
K6 FREHIK PSR A2 L
Fig.6 Microbial community structure variation in the culture pond
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Fig.7 Microbial community structure variation in the sediment on substrates
3 it WK FA AR T KR A RITTSE , ROk 3

A T [ e R a6 R S, M EROI 3 2 i Ao
KEAL B LB HP130917A-1 BEAE B0 Fh
KW, I HHERRIERS A RS e AR R
N TR S kA 3 B DL HP130917A-2 5
PR AR o IR — TR kR, I A BRI BN T,
FFA BRI, I S92 PR AR R A U B ) B0 o 38
I MEIE S AEFAAL D 16S rDNA 820 Hr i &
T ARS8 e SRS E AU B N A S

TR IR S K PR R A 2 T R R L B B0 T
(BEMUREZE, 2012), 4 IHEE(2005) %M IT A T 12 4

ffi(Pseudosciaena crocea) il 7 14 B B A i B R
IS IO, KRB EUREIG, M. 5. BEdH
ZURy s A2 3 BT o RS LS5 (2005) 38 5 X 6 £
(Lateolabrax japonicus) Ifil ¥ 2 B AL AL 48 B (0 BF 58 %
HH, 5 B oI 0t i ELAT AR Y 50 M 4 I 55199 1)
I B IR o SCA (Mercenaria mercenaria) it J5
B, TR R PSR . SRR AE(2000) %
B, IR W] LA X R (Penaeus orientalis) 2 ] .
KRR TAGRE ) . LA BB SR RARA . ik
BR, W EEINTR 25 TR SR B8 7 b3 B T R e o

XFRIZME , JE R LA RS kw9
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J%(Deng et al, 2009; Liu et al, 2010), HH, & il
RIS E R R AAE R R IR 2 — . M E55(2007)
W 2B, IR FLILF 0 2 3750 3 2 R S S 0
I3 115 J B M A B B, R B E Ol 5.68%
10°CFU/3k o FAEZE(2013) [ 28 14 37 78 000 2 1 10 o 3
BREL, BERIIFGG BB, /AR 2 EZ AR
T ONTEH N . Becker Z5(2004) @ i W58 B, TR
SR P AT 2 X B ] S BORE 1 2 ) (4 e Ik Hh B2
IR KRG F W AR B B BLRHEAE T o ARSI
B, RS R 255 B DR B Vs e, R
T 55 % (2007) . FAEF QO LA i
AN RPN & A T RIS RIS B, it
A5 (2003)MF R 45 R R AE ISR S B B, Hp
BOLH A BAR . T30, APIR R BUMBIESE(2013)
(SERE 2 UNZAR:E

RS EMARENE, MELZHISRE.
AR AT S 2R o it B A 5 Bt 5 R S ] 1)
Ham, MEER DEIBREY L | KR B
KA EMER , FEO0S BRI JLR A, Hit,
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Isolation and Identification of the Pathogenic Bacteria of Skin
Ulcerative Syndrome (SUS) from Apostichopus japonicus Juveniles in
Summer and Study on Its Pathogenic Threshold
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ZHANG Zheng’, LI Hua', FAN Ruiyong®
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Abstract

In the summer of 2013, there was an outbreak of skin ulcerative syndrome (SUS) in

Apostichopus japonicus juveniles at a hatchery in Shandong Province. The symptoms included weak
adhesion, rotten spines, viscera eversion, skin ulceration, and body autolysis. From the skin lesions of
diseased juveniles we isolated a dominant strain HP130917A-1 with a median lethal concentration of
1.2x10° CFU/ml. This strain exhibited high pathogenicity and caused the same symptoms as SUS. The
identification of this pathogen was verified using morphological observation, physiological and
biochemical test, and 16S rDNA gene sequence analysis. The results demonstrated that HP130917A-1
was Vibiro alginolyticus and the causative pathogen associated with SUS. The microbial community
structure was also analyzed using 16S rDNA gene sequencing, from which six major strains were found in
the rearing system including V. alginolyticus, V. natriegens, V. parahaemolyticus, Bacillus subtilis,
Bacillus thuringiensis and Staphylococcus equorum. V. alginolyticus was predominant among six major
strains during the 50 days. On the 50th day of the experiment, the amount of V. alginolyticus reached the
highest value of 1.31x% 10° CFU/ml in the substrates, which was considered as the pathogenic threshold of
causing sea cucumber SUS. These results provided insights into the mechanisms of SUS and the health
management of sea cucumber A. japonicus. Based on our findings we recommend healthy management
strategies such as regular monitor of the amount of Vibrios, suitable frequency changing of the substrates,

and the application of probiotics or herbal medicines.
Apostichopus japonicus; Nursery period; Skin ulcerative syndrome; Pathogen; Vibrio
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