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Identification of Vibrio tubiashii isolated from diseased pond-cultured

sea cucumbers ( Apostichopus japonicus)
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Abstract: In the spring of 2013, the pond-cultured sea cucumbers ( Apostichopus japonicus) were infected by an unrestrained patho-

gen in Zhangzhou City of Fujian Province. The sea cucumbers with the disease tentatively termed as “skin ulcerative syndrome” showed

symptoms such as viscera ejection, general atrophy and skin ulceration. To determine the bacterial pathogen that caused the disease,

one strain ( FJYO01) was isolated from the lesions of diseased sea cucumbers. Pathogenicity of the strain was confirmed by artificial in-

fection and the strain was identified as Vibrio tubiashii by indicators of morphological, physiological and biochemical characteristics as

well as sequencing of 16S rRNA and identification of Biolog microbiol system.
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SR (V. splendidus) . e 4E RN (V. harveyi) |
OO (V. alginolyticus ) . ¥ 2 W H
(V. tasmaniensis) . 3% BRI ( Pseudomonas puti-
da) . B3 T ( Pseudoalteromonas sp. ). &t
T ( Photobacterium sp. ). & ¥ 7y BL EC B8 ( She-
wanella marisflavi) . 5 3% 35 08 5 #F 7 (Arthrobacter
protophormiae ) F11 5 ' 7 % BR 1 ( Staphylococcus equo-
rum) FFEPAIEL A FHERN SRR, ZEPERET
X R FRAR TF R T FR BE M SRR = T, B
U A 9% BRI B T B 45 A IR0 IR E 4T 404
S5 R AR B B AR AT AR R AR SRR S T
KA EERE R .

2013 4FFZE, fRE M X 3t 3 55 7 0 2
ERIER, WSRIBHNE . SRS (AR Bt
ETIEFET SRR . BB G R RR R S 34T T IR
B 0 B S DA AR SR 25 B0, B e I
HIR E FIBIR TAERE S

L #REIE
1.1 #&

SRR [ 2 B IR I8 BT F I 2 Y B 4 T
HHSH5Y . BRMAREMAR TRESBES L
o WS, WF. e, NIRRT, Wl
PRI fl FR A F I BRI Ee, AMAOF 35 &2
$7(48.0£5.0) g,

1.2 EH

WA FIY001 43 B H &% 3l 2 0% & 3 47
CFLO02 g il $2 R Y 5 9 kb 38 57 740 B8 AT K o
1.3 AHLETERS

API 20F Jiz T B A A #E 22 FRBAPEAT 45 € R
G5 kv [ A= Y -Hg BL 382 /A B ( BioMérieux ) 7= it ; BI-
OLOG H 3l i £ W % & & Gi A 32 H Biolog /A 7] 7=
Ao
L4 RISHEIABLKERHSE

BUBARLRE R 0 BRI 2, T K TR 1 /KT Mk 1k
#, UTHBRIEBURA RO AL, BFpF TCBS X;
FRE L, 28 CHEEREFE 24 h, WEREEES, %k
B RBEIE LA FE 2 ~3 R, Kalifb/E M
VAR T 2216E 3R b, 2aiib)E R I
BIpHHEIB IR, -20 CRAEEH.

1.5 [EEREKE

Btk FIY001 370 T 2216E }E363L, 28 ClHEIE

%24 h, RAE KL ERWEE, Jo@E

kR BECE] 1.0 x 10° cfu-mL "B &%, 120 LF
KRB (48.0 £5.0) g B FIZREHLS A 6
H, BH10 %, B2 AMEE, HPRHAETES
ANBBEE(10°, 10°, 107, 10° 1 10° W SE), 4k
TS AT ARE T ey, T 5 TR A WOR & o8 B3k
0.1 mL, 8 20 1 5 48 ] 50 & 59 o 8 A B Eh K
RIS S 21 ~23 °C, £hBEF30 ~31,
A, ELRR, HERKEAD R 30% , BRY
JE MRS RIRIETIE AL, R X PAFE R S #1795
JRE RSB, JTE 5 B TR AR A AR AR A o
1.6 REBEMEE

1L.6.1 JER¥ME BRI ES R T TCBS
SEARFN 2216E 3R |- 28 ClEEKE S 24 h, WAL
HIEIEASRE o FIEEE3E S 20 h () 40 B8 6l B
B, WBEESRAY, SRR T WEI
.

1.6.2 16S tRNA 554> #7 K FH 40 B 41 DNA
R0 & (32 E OMEGA 24 w] H i) 482 BUis I il
DNA 7ER#i#k, 16S rRNA #: [ PCR ¥ 35| 4R
27f: AGAGTTTGATCCTGGCTCAG, 1492r; ACGGC-
TACCTTGTT-ACGACTT'™ ; PCR ¥ #4{K & K 5 ulL
10 x PCR buffer, 200 pmol-L."" dNTPs, 1.25 U Tag
polymerase, 1 wL DNA #Hz F1 0.4 pmol -L ™" 5| #y;
PCR #"#4#2F% 4 94 °C 5 min, 30 MMEIF (94 C 1
min, 54 C 1 min, 72 C 2 min), 72 °C 10 min,
PCR ¥ 34 7= M) 2 1. 5% Byt g W5 468 I v Tk A 360 1E 1
Ji, £Z Invitrogen A FIF, WP LRI Gen-
Bank ¥4z . i NCBI-BLAST {4347 /% 5] Hb X7,
Fi ClastalX 1. 83 x4 #t 47 £ 5 J¥ 5 I e 1 R 2K o
Br, F Mega 4. 0 UM B RGERLEN

1.6.3 AEfbFEiE ZSHE(FLHARRELETF
YU RIS FR S A 2R T (10 i) U 454
KICHR, IF45-E API20E F1 BIOLOG H3hfl/E %
FERGIIRIRE TS E

2 g

2.1 FEEMSBEMOEBRLLER
BRRS RN B, RO, HEE.
PIRIFEEE, ARMBIBESE, TEEHY K, HE
PRI, SRESET(E 1 —a), MR
SRR L BROLFHE R, %5 FIY001, [A]4% /8%
BRI AIREY, %0 B EE RS A Y R E0R
YEH, BARRIZBIRRMICTRILE 1o N IEE
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JRGe R BE TR 2 R B AR B R R
CFLO02, HWEHFHE, WS LELRES A
SR BT RIS AL TR B Y AR — B FRRTE SRR

RS HBURRASE TR MEAMRM(R 1) o EH
RYLERIZ B FZAER S B R KR AERAR R (18 1
-b),

Bl BEREAIERFENS
a HAZFHIS; b MERELRENS

Fig. 1 Sea cucumbers with gross signs of skin ulceration

a. sea cucumbers infected under natural condition; b. sea cucumbers infected under challenge test

®1 SEREEBRLERSHKBER
Tab.1 Challenge test of isolated strains to healthy A. japonicus

bk strain | PVRBE/cfumL ™ dm o EEEUk STk ARt B % RBBETH %
strain concentration group quantity death number  cumulative incidence cumulative mortality
FJY001 1.0 x10° 1 10 10 100 100
2 10 10 100 100
1.0 x 10° 1 10 10 100 100
2 10 9 100 90
1.0 x 10’ 1 10 9 100 90
2 10 8 100 80
1.0 x 10° 1 10 7 90 70
2 10 7 90 70
1.0x10° 1 10 5 80 50
2 10 6 70 60
CFLO002 1.0 x10° 1 10 9 100 90
2 10 10 100 100
Xt HEZH control ABERK 1 10 0 0 0
2 10 0 0 0
2.2 RREENETE FJY001 ( GenBank J¥ 51| % 5% 5 34 KJ094891) f 16S
2.2.1  TEVE XA AWML WIREFE TCBS  rRNA JFFIHEATY 1, BB E R 1 418 bp MKER

B DR R BER  AG% ST REE. O
BHEEAEE, 24 hIERFER R 1 ~2 mm; 7
2216E ¥igedt FMEE A HARE, AEW, Bk
BT, RERIE, EH RG] IR R E 2R
FRIR, WRAESAMEE, PiumetilEl, SAMHEM, WiEKR
/IR 1.8 pmx0.8 um(FE2),

2.2.2 SRR 16S RNA FFFI T xR IR

PR (181 3) , sd i S PRI 3RAG 1 B I #7882
HHFF . it NCBI-Blast [F¥ 47 & Bl IR
i 16S rRNA 1 5 8N 1 [R5 99% o M
GenBank $4f FEH T #AHKF51, H ClustalX 4
XFFIHATIIE, KA Mega 4.0 AR RGEK
B, 453 ERIEE FIY001 5100 R h—
Z(E4),
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Fig. 2 Pathogen strains under electron microscopy

Microscope arrow shows flagollum

API 20E X 25 R Bon, IR FIY001 K38
PPk CFLO02 o 2= [RBAME, JUB, Hiszh,
MEWEREE, SALEE. MEFFHME; B-F R ES.
WRRIUKFE. SERBOREG. IRRMHAN:; #
RARBRE . AARRE. PIREEMRE; AR
R, REWE. BTRLEME. HEREE. WUEE. EACH
&y AFAMER. R, 2 0. LRSS
(#2)., kA BIOLOG HEIMAEMEERFLEE,
ZE B BN IRE FIY001 ¥R & (V. twbiashii) ,
KR MERN 8% , B HREIESF WS, 16S rRNA

B3 JEIEE FIY001 ) 16S rRNA %K 5319 . vk /&l
Fig.3 Electrophoresis of 16S rRNA of FJY001
after being amplified by PCR

FIY001 9l @ 3z =N g (V. wbiashii) o

3 it

3.1 RSHEFRBERBTR

WEFEaRW, FREERIZS B R E 2L LR
FEUST L RO A, AR AT B U 1
J Be LR A BSE T B oM PR, HOR SRR U A A

El 4 %5JEE FIY001 i) 16S tRNA IR KL BW
£RB 0. 02 fiFR 1/50 HEALBERS BT 5 55 P54 GenBank B3R5
Fig. 4 Phylogenetic tree of FJY001 based on 16S rRNA sequence

Scale bar 0. 02 indicates nucleotide substitution per 50 nucleotides of 16S rRNA sequence. Serial numbers in brackets are GenBank accession No.
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®2 JREE FIY001 FiE5EE CFLO02 YRSy 4 18 & W AFE
Tab.2 Biochemical and physical characteristics of FJY001 and CFL002
YT identified item FIY001 CFL002 PRIV, ubiashii
JEAR shape AR PAFAR AR
& 31 movability + + N
M polar flagella + + .
22 [CYLA, gran staining - _ _
O/F F F F
V-P - - -
HKAE: pHS - - _
pH 6 + + +
1% EALEN 1% NaCl + + +
4% FALEH 4% NaCl + + +
fJif§ catalase + + +
R esterase + + +
S AL oxidase + + +
B JBE 1§ gelatinase + + +
TEN B amylase + +
¥ BB VUK f# B arginine dihydrolase - -
FIFH: R sucrose + + +
H#i%GHE glucose + + +
JJLEZE myo-inositol - - _
1124 D-sorbitol - _ _
PR propionic acid d - -
HE& R glycine + + +
T 2%k butyrate - _ _
FAERRER citrate + + +
o-D-FLBE a-D-lactose - - d
L- [ Z=#4 L-rhamnose - - _
L-Bafhr{F 4 L-arabinose - - -
D-A¥EF D-xylose - - _
D-Z ZEi D-maltose + + -
D-¥#F 388 D-trehalose + + +
D-H # ¥4 D-mannose + + +
D-H #2 % D-mannitol + + +
D-1F ¥ D-galactose + +
D-%& — ¥ D-melibiose - -
D-£F 4k — ¥ D-cellobiose + + +
L-Z %R L-leucine - - -
L-22% % L-serine + + +
L-TN &8 L-alanine + + +
-l B2 o-ketoglutarate - - d

W o+ BEYE; - BAME; FOOKEE; d WA

Note: +. positive; —. negative; f. fermentation; d. variable
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SRS A . R EIT R, 40 TR R
BB 8RN FERE, HR ks mikgs
S PILAR A8 UL R B Hh X 3R 537 F 1 H 5 3
SHITIRIERTSE, 455 IE S0 A SN ol AU R AR
B2 ) A R 2 B R A AL S R 2 8 B SR B Y
TR ; S WL T X R R
R ALHRAE " HE SR IR AT TR, S5R Bon Al
WM A K EERE W, WA, BIEA KK
UL BRI, P RN L R B N
Sl BB 52 N AR B R IR i LIU 25
XoF T I AV 10 DX R o R 2 R A i D ) 5 SR R B
BRANTE A1, o5 BEiER Yt T BB 2 R 2 s e KAIE s [
Z—. HEHRERE X, EEE" 0 iE RN
RS HRIEPIR R, AR s g
MR O R G 20 2 B K 2R B AR 1) F B R
. fEESL, BECKER %" 552 U1 1 e 9N
T] GERE VT 2 (Holothnria scabra) KR “ B 29K I
FEIRE . PR BRI SR kLIRS B S B
Rk FIY001, ZIBA5. A= B A fLARAE LI & 16S
rRNA B[R ¥ 51 4307 % i o A 3 N0 . 7 |l
BYLRIE S, /B FIY001 7] i il B 2 7= 4=
H5BEARKIEAHEIRAER, WEGR S &5 515
FIRHTEE CFLO02 -, A i fk R i 2 B e 7= A — 3K
MRERR, HZ&%5E 5Tk FIY001 R —FiE, R
PERLE e | TESZ S SRS R SR
3.2 #BINE S| EAK 3R R

BN SRR TIlE AL, IR, A2l
TUBIASH %' F 1965 4F 1 K4} B 198, 1M 5 M
HADA %51 F 1984 4 F3 %  IF IE a5 h UK
JB—H, finds R BN (V. wbiashii) , ¥
IR SR BOR T, FEIEH R =240 16 T3R5
BHEH, AKINBOWALE %" (BFFE R, FRigH
4 ( Lutjanus erythropterus) W) jz Sk N8 5%, UL BeSi %%
H & (Scylla serrata) F1¥F T ( Hippocampus ) 5 5 Jth 1t
IKFNLEE EXA MG . A 418 E A ER
BEFRIEIAEE RIS BUBRT, A AT RES |
EIRFEBIY BR . FAE 1965 4F st A 1 N i Bl
(WS ( Mercenria mercenaria ) 14 Wi ( Crassostrea vir-
ginica)) 251 SUFE AR AR B ) 41 1k B FR AR 2K 975 AR
KB ; CASTRO %5 %t A “ 453795 [ brown
ring disease( BRD) ] # JEAR W4 4F ( Ruditapes philip-
pinarum) WBFFR RV, ERINE . I RIS 4k
RN 2 5] 2 %% 19 F Z 0% ) ; ELSTON 46120 %f

JeETaIE R KT ETN 3 FILRBIRE AT T
OB, Z55R R U8 AN B K 4L W5 (C. gigas) |
REAS 415 ( C. sikamea ) F12 ZF i ( Panope abrupta )
W, Mimk 1.6 x10° cfu-mL™" AT % B R 512 Ik
WERFHEERR, £FE, FUBE™ W6
1 ( Haliotis diversicolor) FHMEFET- 5 4R B =%
FIFT TR, SR BRI INEFIE R KA
WK EAREMLE KRBT ERERE. A,
DELSTON 41 il 5% 22 212 53 51 0t 1 X9 04 1
TP RE R IR e Y R IBE AT T B,
i GHARAIBEH 477~ 1) #5 RN (9 & 8 25 11
BRI, EE ST AR R T SLE S 2 ' PCR AlkE
) SR AR SR B R (LFD ) By 3% =X 3 T PR s )
R

SE K-

[1] BORDBAR S, ANWAR F, SAARI N. High-value components and
bioactives from sea cucumbers for functional foods: a review[]].
Mar Drugs, 2011, 9(10): 1761 -1805.

[2] 2=, B0, Tk, §. PGSR FREY
BIEFELT]. BEdKPERE, 2013, 9(6): 1-7.

[3] &lERsalk )R . 2013 L g4 IM]. b5 ER
HipRAE, 2013: 32 -34.

(4] ZER. MSHEIrMEFEEALI]. fRmdEk™, 2011, 33
(5): 77 -80.

[5] EEIBE, RANE, KEZR, %. FEESFBRRBEPHREAR
[J]. MWrERleE, 2005, 29(3): 1-7.

[6] DENG H, HE C B, ZHOU Z C, et al. Isolation and pathogens
from skin ulceration disease and viscera ejection syndrome of the sea
cucumber Apostichopus japonicas[ J]. Aquaculture, 2009, 287(1/
2): 18-27.

(7] Bxde, AW, %2, % . FENSBERKEE RH2 1
Y8 B AW AT (T ], K F=24, 2007, 31(4): 504
-511.

(8] #4kfh, EHIBE, BRE, . BASWEREAEBURRKY
BHEEI]. KPR, 2010, 34(9): 1460 - 1468.

[9] LIU H Z, ZHENG F R, SUN X Q, et al. Identification of the
pathogens associated with skin ulceration and peristome tumescence
in cultured sea cucumbers Apostichopus japonicus ( Selenka) [J]. J
Invertebra Pathol, 2010, 105(3): 236 —242.

[10] LIH, QIAO G, LIQ, etal. Biological characteristics and patho-
genicity of a highly pathogenic Shewanella marisflavi infecting sea
cucumber, Apostichopus japonicus [ J]. J Fish Dis, 2010, 33
(11): 865 -877.

[11] B0, frmsk, #R3, 5. 1R X AR RS i
BIE"RES T S %R T]. K=, 2012, 34(2): 105 -
110.

[12] LANE D J. 16S/23S 1RNA sequencing[ M] // STACKEBRANDT



54

PosRAESE . WS SRR s NINE 0 B 5 e 51

E, GOODFELLOW M. Nucleic acid techniques in bacterial sys-
tematics. New York: John Wiley & Sons, 1991: 115 -175.

[13] RFEHK, FEYPE. FRARARGEETMHIM]. L. B2
HifRAL, 2001; 114 -116.

[14] BRENNER D J, KRIEG N R, STALEY J T, et al. Bergey's
manual of systematic bacteriology. Vol 2 Part B[ M]. 2nd ed.
USA: Springer, 2005: 520 -527, 544.

[15] FEIBE, BN, JRNE, % . FRMERS“HE" ¥R E )
SESEEL]. bR, 2012, 33(6): 81 -86.
[16] xRk, FEHIAR. RSHFWBW WERI]. KPR, 2004,

23(3): 40.

[17] BECKER P, GILLAN D, LANTERBECQ D, et al. The skin ul-
ceration disease in cultivated juveniles of Holothuria scabra ( Ho-
lothuroidea, Echinodermata) [J]. Aquaculture, 2004, 242 (1/
2/3/4): 13 -30.

[18] LIPKIN W. Microbe hunting in the 21st century[ J]. Proc Natl
Acad Sci USA, 2008, 106(1): 6 -7.

[19] TUBIASH H S, CHANLEY P E, LEIFSON E. Bacillary necro-
sis, a disease of larval and juvenile bivalve mollusks 1. Etiology
and epizootiology[ J]. J Bacteriol, 1965, 90(4): 1036 —1044.

[20] HADA H'S, WEST P A, LEE J V, et al. Vibrio tubiashii sp.
nov. , a pathogen of bivalve mollusks[ J]. Int J Syst Bacteriol,
1984, 34(1). 1 -4.

[21] AKINBOWALE O L, PENG H, BARTON M D. Antimicrobial re-

sistance in bacteria isolated from aquaculture sources in Australia

[J]. J Appl Microbiol, 2006, 100(5): 1103 -1113.

[22] CASTRO D, PUJATE M J, LOPEZ-CORTES L, et al. Vibrios i-
solated from the cultured manila clam ( Ruditapes philippinarum) .
numerical taxonomy and antibacterial activities[ J]. J Appl Micro-
biol, 2002, 93(3) . 438 —447.

[23] ELSTON R A, HASEGAWA H, HUMPHREY K L, et al. Re-e-
mergence of Vibrio tubiashii in bivalve shellfish aquaculture: sever-
ity, environmental drivers, geographic extent and management
[J]. Dis Aquat Org, 2008, 82(2): 119 —134.

[24] £ 3, Exme, X8, F. REHGERAER TS50
WEEKSCRT]. AR, 2005, 1(1): 57 -61.

[25] DELSON R B, KOTHARY M H, SHANGRAW K A, et al. Iso-
lation and characterization of a zinc-containing metalloprotease ex-
pressed by Vibrio tubiashii[ J]. Can J Microbiol, 2003, 49(8):
525 -529.

[26] #R%E, EMS, 2%, F. PIRRBUREER /™= 400 10 0 4
ELIT]. WEERleE, 2002, 26(3): 1-4.

[27] GHARAIBEH D N, GASEGAWA H, HASE C C. Development
of a quantitative real-time PCR assay for detection of Vibrio tubiash-
ii targeting the metalloprotease gene[ J]. J Microbiol Meth, 2009,
76(3) : 262 —268.

[28] GHARAIBEH D N, BIEL F M, HASE C C. Development of
monoclonal antibody-based assays for the detection of Vibrio tubi-
ashii zinc-metalloprotease (VipA) [J]. J Microbiol Meth, 2013,
94(2) . 125 -132.



