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BE K& 5% % 3% R % (Apostichopus japonicus ) ¥ ¥k 4& 4% H 3 # 18 % W (RH1.RH2,RH3) ,
BB KEER GENAERETAATREER, EXHH R AFREN S %7K HKER
B, AR SN LD (LR ZAE)ER A S5.68x10°CFU, L BB ABEFN FREER
RHE, VETRBLERRUGRANTRREN S, EHEIENE EE E LKL 168
tRNA Fu HSP60 # H | ¥ # & ¥ # RH2 % % % I & ( Vibrio alginolyticus ), % F 16S rRNA #
WENAZREMER, B RH2 55N H (AFS1347)F 4 X A RL, B E H 50% ; HSP6O
HEEFFAHEZA RA2 5% % ¥ (AY332570 . AF23093 1) B A — N0 X, EER EH % 9%,
EHRRDR2AREEKEEHN25~35, % ELEKPHH 7.2~8.0, REEKEEH 14~22C, ¥
BAGZHHUREEEZEHRRR A EADE EFFEAEARZER AU,

KEER LR %M E I ;16S rRNA £ H ;HSP60 5 F ; & 4 ¢ e i

HE DS .S 941.42 NEFRIREE A

Identification and biological characteristics of pathogen RH2
associated with skin ulceration of cultured Apostichopus japonicus

YANG Jia-long, ZHOU Li, SHENG Xiu-zhen, XING Jing, ZHAN Wen-bin
( Key Laboratory of Mariculture, Ministry of Education, Ocean University of China , Qingdao 266003, China)

Abstract: Three bacterial strains named RH1, RH2 and RH3 were isolated from the cultured sea cucumber
( Apostichopus japonicus) with skin ulceration. The strain RH2 was proved to be a pathogen by soaking with
suspension of bacteria, coelome injection and muscle injection, the LDs, dose was 5.68 x 10° CFU per sea
cucumber, and it was proved that soaking with suspension of bacteria and coelome injection could not infect the
sea cucumber successfully. By methods of morphological observation, physiological and biochemical
characteristic analysis, RH2 was identified as Vibrio alginolyticus . 16S rRNA gene and 60 ku heat shock protein
(HSP60) gene sequence detection further proved that strain RH2 belonged to V. alginolyticus . Phylogenetic tree
of Vibrio based on 16S rRNA gene and HSP60 gene both indicated that strain RH2 showed the highest level of
similarity to V. alginolyticus , and its bootstrap was 50% and 99% , respectively. The optimum salinity and
temperature for strain RH2 was 25 - 35 and 14 - 22 C, the optimum pH was 7.2 — 8.0. The results of

sensitivity to 18 kinds of antibacterial agents showed that strain RH2 was sensitive to norfloxacin,
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sulfamethoxazolum and spectinomycine .
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#2 (Apostichopus japonicus ) F J& T B B sh ¥
{7 (Echinodermata) . ## 2 ¥ (Holothuroidea) . J§ F B
( Aspidochirotida) | ¥ 2 #} ( Stichopodidae ) , A A 3k
EEREFRMGHAME, 20 HE 0 FREARE
WETRSALFHBHE, LRMITTHER
FERRSFH M,

BEEFEMER AR, RS REBLH R
B%, H2003FE,2EHSHAFHENS MR BZ
Wi (B FR AL BZAR ™) , S 4R R B UL Y B2 9%  HF BIE,
AR FERE AR, R B BB ALY K, B S 8
BT, RSB EBWRE R THREKRBM(10 ~
14 COWEFE,2~3 ARRKNEIEL, B RE
HWgZ Rz BN RS YT ERERRE. S
FREFIEFRE TIEE RHRARBCE, BEl
EHRSEBHHRT S ERBFR . Becker
RIREESOARIET LSBT RRRWAT M BRI
S, AT 51 4R R T RS T, R A 80%,
Becker 21 A IR BH & ( Vibrio sp.) BV 4k FRINEE
B BN E ( Vibrio alginolyticus ) F] 6 5| &K LK
R R E ;5 E = % PR 2003 £ ILRE B B3
XBREFBBZHR, Y 10~ 15 cm RS, AW
Fi S R Y R E A 80% , 2 A TR YL & IR 8
o 97 W 998 J B O 0l = IR ( Vibrio splendidus ) 3 E ED
FEPIBBEURLTFEAS R B R NEYE D
FZ BRI GIE 90% MFET- R, SRR Y & H
WEHEHNERXH B BB ( Pseudoalteromonas
nigrifaciens ) o

2005 4 3 A, ILARFILER S FEZ R R H
BB, RENREN 4~8 cm RS, LHIET
L 60% . AW T BB %W Fr 580 S 0 Ak 4k &
B 3 BRLH N (RHL.RH2\RH3) , )% Ye S B
BB AR RH2 Y BUWR B , 78 ML A 3 AR AL 26 s ) 2
it b, F) A 16S rRNA 1 HSP60 %t [ ¥ 51 4 4
TEXE M RH2 #17 T R E X H—su 4
YRR BUR A AT T I E .

1 MRSk

1.1 ZBRHE
BRI A LRI LENS FEG, ER

RGBS . B B RS, BRANSEA
INARFLILE FE BN A K (5+1) em,

YR IR AR VE B AR 283 (LMG4408T) , B E
BHERERSEEN CHATEREAY TR
> (UNESCO-BAC) #2& it , 3k B %& H Heriot-Watt X
1.2 REENSE

BB HERABERIES , TE AT T AMER.
BEBZ RO B TS, R R B T 2216E
£,25 THEFE 24 h, RIBUE A — BORAR 308 9%
frei e ¥ Ff, B £ 3K 15 41 35 7= W (RHL, RH2,
RH3) ,2216E %A B (15% H M) T -80 CRESK
Ao
1.3 AIB$xy

SRS RFET 20 L KNP BEF , 54
10 B, ZRFEEZAES, KR 14 T, ERHEK,
AR,

LREHR 2 CEFEULE,HEXEH1.5%
NaCl 7K ¥ Fit 15 B8 2 ¥ , #% McFarland H 4 3 Bt i
B 0.5 ZZ BN, It — B E G ERHE, U
3 Fp 7 RAEATIRRG

B R G, K  BRARBE 4 SR 9 % 107
9x10°.9% 10° mL~!, G R#/KH FEHE WK

PR T ST, B R BE 43 3R 9 x 107.9 x 10°,
9x10°.9x 10' mL~!, BREFZSHE5 0.1 mL, % &
S4B IO 1.5%NaCl K,

PRBE L P V5T, B VRV BE 43 B h 9 x 107.9 x
10°9%x10°.9x 10" mL~ ', R Z S EHfHHFR, &
EBHZtEH0. 1 oL, WERATHEELH
1.5% NaCl K,

1.4 AHEHESHE

B oliL R4 BRI B M T 2216E F1 TCBS V-
,25 CTHEF 24 h )5, WEEHEIFME. B 2216E
AR 18 hIFFY , B R A, ¥ BB
WEEA. FALTHKETOBEE, AL, B
ST e GEMER o
1.5 HHEEBENER

WA AERELRRS RO LEE R
GEEFFWVIERRAEELEEFMI(EL
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J ) BI3EAT o
1.6 16S rRNA F1 HSP60 £t [E FE 71 il = #1 4> #7
4% DNA #9 %) & 4B T 2216E 4R 25

CHEFR 24 h, MB—HE,&FT 100 pL TH
EBFKE,¥KE 5 min, B HJ5 4 T 12 000 r-
min "' . 10 min, b ¥ B AR DNA,

X HEA 58 PCR 7% 5 0l 5 16S rRNA
ZEFE PCR ¥ ¥ W IE M5l ¥ Kk 27F: 5" -
AGAGTTTGATC(C/A) TGGCTCAG - 3’ , J% [ 5|
YN 1429R:5° — GGCTACCTTGTTACGACTT —
3°[61, 100 pL PCR JZ Bif& & 4:10 pL 10 x PCR
ZZ P ,6 pL 25 mmol-L~! MgCl,,2 pL 10 mmol-
L~ 4 x dNTP,5|#)4% 1 L, Tag DNA REBF (5 U
«pL)1 pL 84 DNA 2.5 pL, B FK 76.5 pL,
PCR i %0 :94 CTHZEH 4 min; HHF 94 C
A4 30 5,55 CHE M 30 5,72 CTIEAF 100 5,30 M
#:;72 CHE 6 min,

HSP60 EF PCR ¥ # M IE M 51 ¥4 P1:5° -
ACAACAGCAACGGTACTAGC - 3°, R M 5| ¥
P2:5’ — CAACTTTCACGATGCCAC - 3’1", PCR
BB Z [ 16S RNA 2£H, R &HH:94 C
FAE # 2 min; 3% 94 T30 5,50 €455,72 T60 s,
30 MEI ;72 CIEM 7 min,

PCR #5381 LAY TRER AR BT
AL Fn B 5E o

FASMHERAAKLXFTROGME o
Blast A GenBank (4% FE 1 # R 5 7 0 55 ¥ 5 [F]
BHESHEBEEFH , AP ERFEEERS
B C 40 B ¥k R S ClustalX1. 8 B4 #E17 £ FF 5| IT
BCHEF) , F§ Mega2. 1 3R F 4B {2 #H 3% ¥ (Neighbor-
joining method ) R R A K F M, B % o
(Bootstrap) f ¥l & 15 BE , B 254 1 000 1K,

1.7 AEREEKEE. . HE . pHWE

Bl A F kB (5 ~ 50) #1 pH(6.0 ~9.2) K
2216E Wik 3E & M4 , 25 TR IKERRS)
¥i3% 24 h, 721 43656 E T 600 nm W E OD 1A,
BEHIEEBE 30.pH 7.6 B 2216E W AR 35 35 3 , 4 b
HH , TA FR B (10 ~ 32 CT){EEBEFF 24 h,721
43366 H 600 nm I 5E OD fH .

1.8 HYFRRAE

AW EFTERZLREARAR, 18
LAY, 2 B0 B S A P T A W BUR
R R IERHESETT

2 4R

2.1 ANIE#xl

FABE A RAL.RH2 \RHS 58 i3 3 1 A B 1 5t
FRBRY LA, BT 20 d WAHER, R H
PR IFAEAR 5 A BE L P 1R 5 5 R e i LB 4, ek
4% RH1.RH3 W H 2 76 20 d WM RR , TR IR 4E
AR, MERY: RH2 WERH NS FEBRILE 1,

1 AIEREXBER

Tab.1l Results of artificial infection experiment

44 B YR E (mL-Y) & (mL) LR () T (E) FET-HE(%)
group bacterial concentration dose test no. death no mortality
1 9 x 107 0.1 10 9 90
2 9 x 10° 0.1 10 6 60
3 9x10° 0.1 10 2 20
4 9 x 10* 0.1 10 0 0
%t H& control 1.5% NaCl 0.1 10 0 0

DA BE L P 3 6 05 SR B RE2 J5 OIS 4k
BEMLA DA ST R 0 0 A B SR AR B
(B 1), K%, fE 0k, A 1/4 KRS W3 o
REER , &GRS AW, X RAR R
AER o AIREL R IS B % 4k 2 B 40O, AR
¥ RH2-1 HRBRH S, BREMRKER, &
Bl RH2 R HI2 857 ik B SR o

H1 ATBRREEHRF
Fig.1 The sea cucumber with skin ulceration

in artificial infection experiment
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e R B B R B B Ak RE2 (9L BT
& LD, RN 5.68 x 10° CFU,

22 HEEERE

7E 2216E ¥4 | 25 CHEFE 24 h, B ¥k RH2 I
RI2-1JE R E DGR, BER 1.5~2.0
mm, A=A AR, P REEER, TCBS Fii b, W
EH A, PR K/ 5T 22168 ViR BB, B
P RH2 BEMERAH KT RETH, BF 1
RiGAEWE(E 2),

23 EBENSTELER

Pk RH2 A1 RH2-1 30 8 2 QYL 4 B M, 3
HRE, LB M, V. P R B P, REE R A
FBRATR, I ##7 0/129(150 pg) U,
FI A 2RI BB (Vibrio sp. )

Btk RH2 1 RH2-1 3 R A ESIH, 7 40 T
PEMA4 CUTAEK; SERBRE BEARN
REG NS ZBRIUK BB R BER AR RA
SR BEWMBRE; N . AREHE NEES
BRI BER . BERE. HEREBER. 5K
B AR IR s AR P FLRE B2 R T

=0 H W LB LR K HS, ZHEX
BR[4-5] & 3, B #k RH2 A RH2-1 5 % B I
(Vibrio alginolyticus ) B NARML , 91 2 2 & R ¥ B
o A X RH2 \RH2-1.% 3 I B A M B Bk 283 70
SCHR[4 ] 78 BB A AR A5 MR B0 EEBE LR 2,

B2 Wik RE2 BARABERA (BFR =500 nm)
Fig.2 The electron micrograph of

strain RH2 (bar = 500 nm)

x2 FH% R MBERMEERELBERNLLS:
Tab.2 Comparison of physiological and chemical characteristics of strain RH2, RH2-1, 283 and Vibrio alginolyticus

EETH

item

g3 B B
RE RE2-1 283

BRWE
Vibrio alginolyticus

4 CHEK 4 C, growth

30 C4AK 30 C, growth

35 CAK 35 C, growth

40 CAK 40 C, growth

ERKFTE Na* Na* required for growth
0/129(150 pg) BUBR 0/129(150ug) sensitivity
S ALBE B oxidase

V.P. R} Voges-Proskauer

HE ™S glucose, gas
THBR L 3B JR nitrate reduction

5 PR R omithine decarboxylase
FEBRIUKMEBE arginine dihydrolase
BE BRI IR B lysine decarboxylase

BH e B gelatinase

YR EF amylase

FFH : JLB¥ myo-Inositol

H#& B mannitol

LB sorbitol

LI lactose

A 3B galactose

H @ mannose

HME sucrose

B. 248 thamnose

YN trehalose

AHE xylose

FTHL{H — ¥ arabinose

KZHE salicin

PR L citrate

Y& PR arginine

5 &M omithine

B T T S T S S Sy Y R B N O S Y T TS R A T S I S
B T T T SO S S S Y S Y N S T T R T T S (S
4+ 000+ 14+ ++ 1 01 L 4++ 1 11+ 4+ +4+++++

I+ + 1 1 1 + 1 +a+1111++1114+1++++1++

M4 TROR B - RUR I AR A R A

Notes: “ + "positive; “ — "negative; “d” some strains are positive and some negative
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24 EEFISWMAGHEEROAE

R T BB HER b LB AR RH2 B 43R LA,
e T H 16S RNA 1 HSP60 £ FH £ 51, LI &
DNA AR, B 514 27F A1 1 429R 3~ 35 3|44
1500 bp &4, 25| % P1 1 P2 ¥ 1 5] 45 500 bp
W& (B 3),

B3 Bk RH2 B9 HSP6O I
16S rRNA Z:H f) PCR § 3 7= 4
Fig.3 PCR amplified products of HSP60 and
16S rRNA genes of strain RH2
M. Marker; 1. B4k RH2 i HSP60 & F i) PCR 3™ ¥ =47 ;
2. Wi ¥ RH2 B 16S rRNA E H ) PCR §#7™=4)
M. Marker;1.HSP60 gene PCR product of strain RH2;
2.16S rRNA gene PCR product of strain RH2

ZBR5IWEE X, By 8 M Bk RH2 1 16S
RNA 2 [F F 3K FE N 1 409 bp, i Blast ZEE R E
BRI BT RR, RREREMHE (98.87% ~
99.72% ) B 109 N JFFH ,H 100 N A INE B 48
B/ 16S rRNA EFE F 5, MFIE%EERE K F 5
FEBRBEIN I HEGRAERBF A0, ER N
B 4 Fr s, B Ak RH2 5 V. alginolyticus ( AF513447)
HARES , BREENS0%,

By HE ) B bk RH2 B9 HSP60 2 F 3 4 FF 5
K B R 513 bp, Blast 241 B , 5 % EHE T 5 R R
HHE(90% ~99% )1 100 P FH & EINEE
PSR HSP6O EFH F5, RARBWNEREH,
ZHEME V. alginolyticus (AY332570, AF230931) I
H—MaX, BIEEREE 9% (B 5), XK
BB ENKERN R2 XENBERH
( Vibrio alginolyticus) o

HAT, B ¥k RH2 B9 16S rRNA F1 HSP60 # H
FFHIE £33 GenBank % 1 R ¥ 5 B FE , 7B
B4 512k DQ664544 F1 DQ664545

76_| V. campbellii [AY738129]

93 V. campbellii [AY035896]

32

——V harveyi [DQ146935]

38 V. natriegens [AJ874352]
V. alginolyticus [DQ269211]
52 43 V natriegens [ VN16SRRNA|
96 V. pelagius [VPEI 6SRRA|
" V. parahaemolyticus [AY911391]
38 V alginobticus [AF513447]
50 —— RrRH2
40

V. natriegens [AJ 87435 3]

V. diabolus [VD16SRNA]

45

V. fortis [VSP514915]

¥ mytili [VMI6SRN A

——1 substitutions/site
0.002

V. fortis [ VSP514914)]

B4 LL16S rRNA EFEWEWINE RERTH
Fig.4 Phylogenetic tree of Vibrio based on 16S rRNA genes
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100 | v/ alginolyticus [ AY3325701

99

93

! V. alginolyticus [AF230931]

89

RH2

[ ¥V parahaemolyticus [DQ279072]

99

100

V. parahaemolyticus [AY456925)

[ V. harveyi [AY 332568
L

¥ harveyi[DQ279071]
100 ™ v taperis [AM 162561]

V. tapetis [AMI62560)

97

99

V.chagasii [AM162558]
V. cyclitrophicus [AM162552]

87

| V. kanaloae [AM 16255 3]
I

99 V. lentus [AM 162554

| V. hollisae TAF2309431

F——— A substitutions/site
0.02

100 ! V. hollisae [AY 123643]

B 5 LIHSPe0 ZEMBHIKEAERERN
Fig.5 Phylogenetic tree of Vibrio based on HSP60 genes

2.5 REBEKEE.REM pH WE

721 43 66 BE TR I &R B, #E 2216E #: BN
5~50 if , B EAEKEFERN 25 ~ 35, FEFRFEHN 30
WA K BT ;75 2216E pH 2K 6.0 ~ 9.2 B} , BR3E 4
KpHHN7.2~8.0,7EpH K 7.6 R AEKBRF; &
2216E #: ¥ 30.pH 7.6 it , B AL KIBE R 14 ~ 22
T, 7 20 THAKELF
2.6 HYHBRR

FIFRAR A B0 2 18 Mt B8 25 ¥ %4 2 #k RH2
RITEFIMOR (3% 3) , ik RE2 XS RV B E H 5
HHHENBRS s HAYRIER, MNERER
RAY LKA ERA 254,

3 itig

A LB R AR R I TS AR BE UL PR i 5 3
M7 AN RIS T N TG, B 76 3R U5 R B Xt
RBRRETR . KRERERVRIBBRYRALE
RSB 75 23 T vk W2 BUm , B R R
RS ERBRRETARBRRK, X5 Y Hegll,

Becker 5B A R — 3, EH I NIREE 45
TR 2R TR BB O S B v LA K B A o 4 e A
EMEBEEE T, B FBFUEN BB,
X5 kg 0T g X AR — 3K, 3 B S Bk i 5 A0 R
HETE , BB K R4 AR B B B R HE A b
A BE UL P9 1 SRR e R 2h BB B A8 6 R DA T 4t
AL O 1 JE BB Y B, T DL HE T R IR
HREIARRAUGRANTRBREBFERNSH,
H I SR WA PR FER T4, B
B 2 A 2= A5 TR SR PR TR AR T A

HHT 16S rRNA #ll 7 2 B 5 s © 8% 1Z DL A
FHEMRBEHLE™ B 16S (RNA F 5 &
RE,MFRBUTHARAM 4 HRHER
JEU2] ) 08 B [ (heat shock protein) J™ ¥ £ 7E F
WHEEERA YRS, P HEES 60(60 ku
heat shock protein) i HSP60 3 X % #5 i T HSP60
HEEERGEHAPRT,FEAFFEEE LB
B A4, B IS A AT 4 R P i 2 e 1280,



510 K o % #H 31 %
F3 EHRR2NTFAGEHUOGRE
Tab.3 Sensitivity of the strain RH2 to antibacterial agents
iffmf 10 0 it 25 R ery%fjcm 15 17 A I
i%ﬁﬁ? 10 0 M R fﬁﬁi 10 26 MRS
fjgﬁf 30 10 M R ﬁiﬁfm 10 22 MRS
i?m"fzﬁ 30 13 M R %Mjff ?ﬂf; 25 26 MRS
. izﬁfﬁm 10 19 S mﬁﬁ%ﬁm 300 16 o I
kafi'ifﬁm 30 13 M R ﬂnﬁﬁine 300 19 MRS
Stﬁfjcm 10 18 S ﬂff{lfij;e 5 17 o I
mﬂﬁfm 30 16 A I Spﬂfine 100 30 MRS

FEARIRE RH2 W FAYFEER , RELBRHA
T 16S tRNA 1 HSP60 % [ 5 5| W 76 5 &, N &5
BAPAUEH L 16S (RNA REMENIRE RS
REW Btk RH2 5 ¥ BN ( Vibrio alginolyticus)
HRRA,BERFEMNR 50% , M HF—f KR
KA E; L HSPO EEMERNINERAERE
AR R BESBRENERS . EFERZ
99% , [F] —Fp R K WAR I B , 4 H] HSPe0 2 A H
I6SIRNAEFEEE | THRBAMZ B 2K
KE,

H 8 E W5 82 8 5% 0% A R R R R I,
XoF 9 B 9 R B R AR 4y 4, A BESE — . Becker
A DL SRe ¥ 2 4 ik B B2 R B0 22008 B0 005 SR R I 2
RN RSN ; KE =S IRE AR I &
AR F 5 X R 805 % B R IR FEp R BIA
HBEEARERILA L TEREHNS S
FREIRIR o ARTFFRE S A TR YL B E L I BN
HELRILLFAEANSRERWKEER. BEH
AFETTRER B T WP L R R 257
i B, 7 2 8 5% 0% 7 R ) &8 _E R AT
FTRANEZERR, R B BOCHEB S M
v & R B ERR

BENEREIESMK=NWER, 0 F
i ( Paralichthys olivaceus ) « K2R B ( Scophthalmus

maximus ) F 4 A ( Epinephelus coioides )
%04 -15] Becker %114l % M2 W% B9 AL AL 43
BMBEENE., GYERRKE BA Rk RE2 X
WRVE ETHEN ENERER NS, T
AEBEFRAGRESE ., BEANEZGFE
FPHRMMERFE . SEAA MBS RFRFRE
FSI YRR RN RARE, B BRRER EH
BWAARSHRFAREAR, R EEH .

252 5 AR IR 2 5 TG N O 2 W o i T B
PEBFF, I %o T B UM R W AT T TR, B
B THRSFHEA,

B E 3K -
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