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KA GKTRTEA T 29 30 em 4b ) FIE)Z 7K 44 (BE b IS
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1.3 RHMBSEES B4

FH 1.5% A= 3R ER 7K o e fill 205 A 20 238 AL
J&i , U S 1R 3 R YRR kb 4 2 4 /K IR R A
e WA LSS . TO B AT BUR S kA
ZUDVF R TSB [ 85 5 5 DL P i R 4812 93
BN, A BT 57 0 A KRR R AR S AR B A% AN
(A8 25 1 T 7% B3R 1 7 R AL, P BT e T T 0
Baifth, FrATARE 20 CRIFFAEL R FE 3 K
PATAEATE PR, I HARAFEAE TSB 2 [ 1A &} 1 K
15% Hilh sl (V/V, 1. 5% A #EER K L), —
80 TLLME) -
1.4 ATIE#ERLRE

KBRS RS A E SEL, R
AR X R =, ISR K R 8 ~12 cm KT
H15~36 g, BISTEWMRIKFERIE SRS d )T,
BEALPRIBCECK HEAT 2 3O 58 AN B AR 4 ) B 45 %
HE— AL RRIR L, JC 5 5 17 1E AT

AERNE KRS B
B Fk 060330B 2 T TSB [& {48 F: 3£, 20 C 1
F5:24 h J5HTCH 1. 5% HE PRER K UE T B 7%, i,
PRI BRIV, 3 1o 27 B L 3 A MR 1.5 x 107
1.5%10° 1.5 %107 1.5 x 10° f1 1. 5 x 10> CFU/
mL 5 N B 1) TR R

AR E BRYYAITE 20 L SRR AE
HEAT B KR —4, 4L 5 kIS, AR EE RS
JEAVE 2 A TATHAL, Bk S HE LS 0. 2
mL T2 ; [ AT S0 HR A, 43 )i S 4 i 1. 5%
KR KM 1.5 x10” CFU/mL (1% &
AR (ER P KBTI B v T K RIS T iR
I 5B i = 324t o g a),
MEKKIRAE 17 ~19 °C,FhEEAE 28 ~29, 4 2 KA
ZARE N 1% FAR—K, [F IR — Ik, Bk 3k
IKEA /3, A0, NG, 5 Hid S0
B 58 IR R AL LA R IE T DL, 35 S 5K 25
d, DA 528 B i SR R MO 3 2 (2R BT
i LDy, o IR0 ], AR th B R S 2=
HEATANTE RS2, T 43 B T bk (454 060330B-1)
FRUURYLHN S, MBS T
1.5 REESREE

HAEF IR 4 E KR 060330B {1k 15 57
J& , G 2 YR 8 J5 2 AR TR, O
T, PREUEE R 0603308 1 6 55 57 J5 19 5L TS
¥, 2% I3 1 1 5000 B, T ] 7 g v 1A

WE TN L DL 3% B IR 0 gy, T, 7535 5
HLBE T WA HIE A HFE

MEAFFAEETL APLATLYE (1) £
FRAA IR o 20 B 0 A B A Ab a6 e (A AR ER 4
T S T ™ AN WA R G T Oy
BT,

(2) AP 3lifb %5 . B Pk 060330B 42
FfF TSB [E & F 47,20 CHi 5 24 h J5 L H
1.5% LR K VR T 7%, i i R B, T AP/
ATB JGH Fe 4 i A% 0. 5 mol/L McFarland
) AT BT, TR BT R (REAL 55 L) HE R T
ID32E Mk, B F 25 CHIFRAME 24 h, Bl
IR% N SN IS5 S

w4 89 16S TRNA & B 5 71 4 47 (1)
PCR #Hz DNA 1] % . ¥ 7 £k 060330B % F
TSB [E{ 47,20 CHEFRI R . BURR VK RITE T
30 L [RGEKH,100 CHb KB4 5 min f5 85
Fokderf, 4 C,12 000 r/min .05 10 min, |
W ED A PCR #iflt DNA

(2) 16S rRNA JL[H ¥ %1 1) PCR ¥ 3 5 ]
J¥ o ARUEANTE 16S rRNA B3 Y 85 19, 3
FR B IE M B4k 27F .5 -AGAGTTTGATC ( C/
A)TGGCTCAG-3' (%) T E. coli 16S rRNA JL[H
55 8 ~27 bp i), M 514 K 1492R: 5'-
TACGGC ( C/T ) TACCTTGTTACGACTT-3' ( %}
R F E. coli 16S rRNA JEH Y45 1 492 ~1 510 bp
fH) o 50 uL Y PCR WK R H1 #5710 x PCR
ZE 0 5 wl,4 x ANTP(10 mmol/L)4 uL,MgCl,
(25 mmol/L)4 pL,5[#(10 wmol/L) % 2.5 pL,
Tag BATHF(50 U/pL)1.25 pL, DNA #if 1 uL,
ddH,0 29. 75 pL, PCR JZ I 44 0 45 — B Bt
94 TAF: 3 min; 25 [ B 94 CF-45 40 5,55 C
iRk 30 5,72 THEM 1 min, JLRY B 35 MIEIR; 5
=B 72 THRE 6 min, £ PCR § 34 (1) ;=4 it
15 1. 0% 11 By NE A B Jg Hi YRS LAIE B PCR 43
MRS B PCR B2 W) i i A= 4 4%
RS AT A AL T

ALK AAME A 003 B bR Y 16S
rRNA JE[H 7515 5 5K W NCBI 1 3 5 12 b 41 B
) 16S rRNA 47 L, AP B 16 #E 5% B bk
FEK P AR U B4 , > FH Clustal w 3K (R 67 7
Z AN VL 73 17, 9K Ja 2 4t & Ae 4 I8 3 F
PHYLIP 3. 65 1 TiZ Mk R G0k B B
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2.1 ZfmittfEk RS HEEERHT
A2 5 300, T A TS I 45 SR P - Y

FZRMAGE AN B & TR IR Z R 2 K

B Z 5tk COD S Bk, KIZZ AR,

JEFN pH 75 52 3R BOR  (HRJZ KR A
IR S B TARZ, 508 23R 5E 0. 02
mg/L" DR IR R R (36 1), IR JZ K 1t 30
AFIFEEEGAL . A0 B A I 25 SR R ok
SFR R B IR B RCEAL TRIRKT (AR 2R
Jerh SR B TR KT (R 2) .

®1 RFERSFREMIBEKENELIFE

Tab.1 Physico-chemical characteristics of cultural ponds water where sea cucumber suffered from skin ulcer syndrome

FEHY K2 K (CT) EIN S W (mg/L)  fhfREs R (mg/L) AR (mg/L) WAHERA (mg/L)
fam  water layer T S PH DO CoD NH; -N NO; -N
A Z% surface 10.1 31.95 7.86 6.13 0.78 0.009 2 0.004 6
Ji& bottom 8.9 32.04 7.84 2.41 0.96 0.025 8 0.028 9
B % surface 13.2 29.68 7.96 6.97 0. 60 0.009 7 0.012 5
Ji& bottom 11.6 29.71 7.99 2.63 0.62 0.031 2 0.029 6
R2 RFEASHFEBEKENRERHHERSE
Tab.2 Total bacteria count in cultural ponds water and bottom mud where
sea cucumber suffered from skin ulcer syndrome
i SEFETH M (CFU/mL =% CFU/g) B 4% ( CFU/mL 5%, CFU/g)
farm TZKIE TR iR FI=yi N IR i/
surface water bottom water bottom mud surface water bottom water bottom mud
A (3.3%0.31) x10% (5.2+0.35) x10*> (4.8 +0.28) x10° (6.0%0.14) x10 (7.020.21) x10 (5.2 +0.11) x10*
B (3.5+0.34) x10% (1.3+0.17) x10®> (1.6 +0.23) x10° (9.0+0.18) x10 (2.1+0.16) x10* (1.4 +0.24) x10°

TE KRR R #o L CFU/mL R R P AR L CFU/ g 3R
Notes ; Bacteria count in pond water and bottom mud were indicated by CFU/mL and CFU/g respectively.

2.2 WREMSE

WO SRR AR AL A AR B,
B T n] IR s 2l (0 AT AR A0 IR K B A A
HUFNEE TR . MRS R R O 2 R, R4
HERIRIZ i RAG LG, SR BE R ZL B (i
ERUSS /NS B U 3 S AT iR R S
0603308 , NI 7L S IE AR 45 R F 4T
TRALH R ik 90% , TSB |8 A5 57 2k 25 C K57
24 h ZKIET  EVERDE , AR, KA, ok
WS , ANEW], R IHDCHT , R 57, FIR T, Ok
i TCBS [ (ARG IR B AR, AR TR T

2.3 ANIREFRW

AT AR I 2B 1.5 x10° ~ 1.5 x 10°
CFU/mL 20 41| 2 o th 31 W o Sy e iR F g 1,
1.5x10° ~1.5 x 10" CFU/mL 41 ¥ A ¥ o £t 5 i)
Z ISR RE IR, S5 AR R S A R
FEMR, H 1.5 x 10° CFU/mL 4] il 3 %6 1= %K ik
100% , T Xof JEZH 30 2 U349 G 5 oK B4 fal e R 0
FET2(33) o NTIEGURIRAAIF T LR il 2
(R EE R LD, A 7.5 x10° CFU,, filt FEfil 2 MUk
Gy I A BURE R BB T B9 A2 1 A an P -1 ~ 4
FR o

£3 AIRBREARER

Tab.3 Results of artificial infection experiment

Wil B (CFU/mL) F & (mL) I H (ind) FETH(K) FET-2(% )
group bacterial concentration dose test no. death no. mortality
1 1.5 x10° 0.2 10 10 100
2 1.5 x10° 0.2 10 8 80
3 1.5 %107 0.2 10 3 30
4 1.5 x10° 0.2 10 0 0
5 1.5 x10° 0.2 10 0 0
X} HE 1 control 1 1.5% 4 FiER /K physiological saline 0.2 10 0 0
X 2 control 2 15 X 10 RN 0.2 10 0 0

ammonia-oxidizing bacteria

T N LIRSS BE T 25 d 9800
Notes ; Artificial infection experiment was finished in 25 d.
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2.4 fREERSEHE

R 0603308 Ty o 22 [RGBV A, 52 AT IR
(E1) o BHHEET, RPN HK (0.2 ~0.6) pm x
(1.0 ~1.2) pm, W25l , BA PRMAEH S, i
KHEE R B 3 A5 (1812) .

W

1 060330B =KL @mEH
Fig.1 Micrograph of 060330B after Gram-staining

2.5 HEANMKEK APLIXIERERE
Ak 060330B Al A& 1§ 2, A AL 7> % 0 4
W A AL G R S AR AR R A L R

Tl I R & R UK i 1 BH AV - PO
FLLLSIR HL S 7 A | SR | K e L P R T
0 G T PR T R R Al A 5 A AN
AR, 4 CHREAEK 40 TR EARERK, 1
CHOAS A0 26 T ) ™ R D040 7 3 9 2
FMEY AT T 40 A3 FRAE LS BRI
R R I SRR T Y A B AR A R AE AT
(FEL) .

- B o

&2 060330B pyE =R H (#R/R =200 nm)
Fig.2 Electron micrograph of 060330B ( bar =200 nm)

F4 HEH 060330B,060330B-1 5% RELEMEARERKOTESR EEEUHELR
Tab.4 Morphological , physiological and biochemical characteristics of 0603308,
060330B-1 compared with standard strain P. putida

%ﬁiIﬁ H 060330B 060330B-1 S BML
items P. putida

22 R YL fa, gram stain - _
i Yefa flagella p

Pé)t{ % fluorescent pigments + +
iz &k motility + +
4 CH:K growth at 4 C + +
25 CH:4 growth at 25 T + +
30 CH: K growth at 30 C + +
35 CH:4 growth at 35 T + +
40 TH: K growth at 40 C _ _
0% NaCl 4 K growth on 0% NaCl + +
3% NaCl 4 K growth on 3% NaCl + +
6% NaCl A growth on 6% NaCl + +
8% NaCl A=K growth on 8% NaCl + +
10% NaCl 4K growth on 10% NaCl + -
AALT oxidase + +
AL A catalase + +
FrETRERFI R citrate utilization " +
filj iR Eh 1A Ji nitrate reduction " +
4k denitrification - _
O/F iR 46 oxidation/Fermentation test (0] (6]
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HERE T H

060330B 060330B-1

items

A LR
P. putida

V =P Jzif vogus-proskauer
A LT 5256 methyl red test
H, S /%4 H,S production
£ R KSR esculin hydrolyze
15| 7= 4 indole production *
Ik} urease *
HH IS gelatinase
TEKI B aamylase
S i lipase *
K AR AUK AT arginine dihydrolase
19 %2 i 221 ornithine decarboxylase *
i 22 2 B JR il lysine decarboxylase *
b fructose
W EEHE fucose
JJLEE inositol *
%P glucose *
HEWE sucrose *
L — B[ HL{f1k% L-arabinose *
F 25Kl rhamnose *
111%4f% D-sorbitol *
H # % mannitol *

% 2E i D-maltose

TE + VPR - VB p” ZHEE OV AL+ T ID32E SRR A ER A b

+ " partial items of ID32E.
G AT AR ARUE 43 07, & B0 5 R SR R & 16S
rRNA JP3 BRI (K 5) . TEAHITRY 100 4> FF
FH, NHEI 16 FREAE R HRI R L T
WK 3) , 45 R R I H PR 0603308 58 R A5 FL i
RS KRR IR, R AE] 99.5%

“_»

Notes: “ + " positive; “ — " negative ; “p” polytrichous ; “O” oxidation; *

2.6 16S rRNA EEFFIEBREES T REZR
BRI

Ry T 250 E AR 0603308 1 3 2E b A
DE T H 16S rRNA ELH 741, 38 ik [ b 3K
NCBI, £ GenBank 3% il BLAST 25 5 &\ A1 5

¢

&5 16S rRNA FIIRiRFIHEEFRS

Tab.5 Bacterial strains for phylogenetic dendrogram construction and their access numbers in GenBank

i I g IS
bacteria access number bacteria access number
Pseudomonas lundensis 1 AB021395 Pseudomonas syringae 9 AM184090
Pseudomonas fragi 2 AB021413 Pseudomonas migulae 10 AY047218
Pseudomonas fluorescens 3 AB204715 Pseudomonas fragi 11 AY195842
Pseudomonas chlororaphis 4 AF094722 Pseudomonas putida 12 AY450555
Pseudomonas fluorescens 5 AF094725 Pseudomonas putida 13 AY450557
Pseudomonas fluorescens 6 AF336352 Pseudomonas veronii 14 AY512618
Pseudomonas tolaasii 7 AF348507 Pseudomonas fluorescens 15 DQ084459
Pseudomonas corrugata 8 AF348508 Pseudomonas putida 16 DQ178233
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3 H#k 060330B f) 16S rRNA EE FFIBESTER
Fig.3 Clustering result of gene sequence of 16S rRNA of the bacterial strain 060330B

3 e

T 0603308 TE S A BAE AL ERE L
T2 16S rRNA [ 541 55 3 5L {5 240 31 KB
15, PRI TR A% 060330B %5 2 Ry A% B B 1
73 B PR 060330B A] AE N T [|] 32 B e A5 R i
IR 27 A 5 B SR & AR [ B EE AR, A
HOFR R B DL B 060330 B-1 -t AT S fif i e ol
SR B — B ER, HE ¥ w5 Wk
060330B Ay [F]—Fh A0, 4F Al Bz 0. R, %
BB T o 2 T BRI 2 0 B 255 E Y EE 2B

LR AR A A R A R4 R B R
P B v EL SO PR , 28 1B R AL AT L)
BRI TEE EAE T T LA RE T 2L 1Y
07/ LN (V) eIl 7) L S A I P S B ARREL S
F S S R 408 i 2 o L R
B £y (RIS 1 A R B T R PR
TSN 1 (35 I 2 2 751 2 1 L R4 I RE
FE A e i e

SR T i A TR R SRR EIU T, IE SRR
e A7 AE T IR BFR B, IF A XK 3y s 1 A
A TEREE X B, ok 8 R B0, 5 &
B EARY U BRI ST N A BBk S
PRI R . RIS T8 B Lr A0 B AR, & i

E A ORI 245 SR e W - 32 AR AIHlRL A S 3
19 TARMAIRE W S A I 3 1 K IR AN S0y
JZ, NI A S R, JRZ AR R
M H 2R EHRA S R TREZE, A5 T
IS FRALT 0.02 mg/L IIFEAREER , IEZ2K
PRIT IR B R 20 S 5 I 25 2R 7R
IR A R ORI, X AT BB K (A COD 5 it
AEA R AR ZIR T 575 3= BB AL T8
IRV T EL AT 78RR R R RS U8 FP 20 85 S 19 10 38
P 5 T R 0603308 HAT — b, J5 2k S W
Al — BRI Z 8 RN AR 1%, N ity IR 58 2%
PF T EZLAFRIZIRTE B R L A DL 55
A HRERR R —ER R KRGS
TSI , — RIS B & H —E B BUR H
JERUE , VR 5 HE 55 RIS A o Hh BURR Y, = U Bz
CREMERI A . RTIL, WRR AL R TR i D
PR S BOX N IR A 2 0 B 2 G i
RN Z —

P8 SR P B 1 B0 -5 0 2 ) A PR
AHFRFEIAEE  VIAC , N e 2R IR i 2
W EHR KRG RS E , S KR IR 1
TR TR IR K e B3 e S AT b 3 11
JRFTC R, 42 il Rl AE O RS KRR .
ST, A A RLIRAEAT IR B S (0 JRAT 2R 25 2
JEHIEA I A 252 T T (AT 5, 2R O A A 1
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Isolation and identification of cultured Apostichopus japonicus pathogen
associated with skin ulcer syndrome in old ponds

HUANG Hua-wei'”>, WANG Yin-geng®* , CHEN Xia’, ZHANG Feng-ping"
(1. Fishery Sciences Institute of Hunan Province ,Changsha 410153, China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071, China;
3. Sunny Oceans Aquaculture Technology Co. ,Lid,Qingdao 266071 ,China;
4. Fisheries Institute of Zhoushan ,Zhoushan 316000, China )

Abstract; From January to April of the year 2006 ,in cultured Apostichopus japonicus broke out skin ulcer
syndrome in several areas nearby Qingdao, whose typical clinical signs were mouth swelling, eviscerating
bowels, skin ulcer, body disjointing and then the infected sea cucumber died. Bacterium 060330B was
isolated from focus tissue of Apostichopus japonicus, whose predominance degree reached 90% and was
verified to be the pathogen causing skin ulcer syndrome based on artificial infection test. Morphological
observation, semi-automatic identification through API system as well as traditional physiological and
biochemical methods were applied in the bacterial classification. The results showed that 060330B had same
character as Pseudomonas genus bacteria, its characteristics were similar with Pseudomonas putida , having
short rods with several polar flagella, forming green colony on TCBS agar. Further results from 16S rRNA
sequence analysis turned out that the sequence of 060330B was highly identical to Pseudomonas putida ,with
99.5% identity. Thus bacterium 060330B was identified as Pseudomonas putida ,and regarded as one of the
pathogens causing skin ulcer syndrome of cultured Apostichopus japonicus. In addition, epidemiology
investigation and detection of several samples from different areas revealed that the ponds whose culturing
history reached two years or more and having thick black bottom mud with fishy smell were likely to result
in the outbreak of skin ulcer syndrome in cultured Apostichopus japonicus at that time.

Key words: Apostichopus japonicus; skin ulcer syndrome; Pseudomonas putida; old sea cucumber
culturing ponds

Corresponding author: WANG Yin-geng. E-mail ; wangyg @ ysfri. ac. cn
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1.2 AR R I B B 5 2. BB I RSB IR 2 5 3. RIS IR P S R R B ML M5 4. ISl
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Plate Pathological changes of sea cucumber during artificial infection experiment
1. Skin of sea cucumber showed sporadic ulcer during early stage of infection; 2. Skin ulcering part of sea cucumber increased during
middle stage of infection; 3. Skin ulcering part of sea cucumber spread and joined together during after-middle stage of infection; 4. Sea

cucumber disjointed and died at the end stage of infection.



