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Isolation and identification of pathogenetic Vibrio harveyi from estuary cod Epi-
nephelus coioides

CHEN Xian-gao, WU Shu-qin, SHI Cun-bin, LI Ning-qiu
{ Chinese Acadamy of Fishery Sciences, Pearl River Fisheries Research Institute, Guangzhou 510380, China)

Abstract: An outbreak of serious mortality among the cultured estuary cods, Epinephelus coioides, character-
ized by an ulcer on the surface of moribund estuary cods’ body, cccurred in Guangdong in April, 2003. (ne
strain Ec(:Y020401 was isolated from the liver of diseased estuary cod. Traditional physiological and biochemi-
cal methods, together with AP] system were applied in the bacterial classification. This strain was incubated
with tryplic soy agar (TSA) supplemented with 0. 85% NaCl and thiosulfate citrate bile sucrose agar( TCBS ).
As a result, it is negative and shows yellow in TCBS. There is no omithine ecarboxylase, arginine dibydro-
lase, Lysine decarboxylase, Urease and so on in the strain. There is cellobiose, sorbitol, glucose and sucrose
in the strain. The strain was confirmed to be the pathogen causing the disease in E. coioides through artificial
infection test. The LDy, value of the strain for estuary cod was 2.7 x 10" CFU/g estuary cod body weight ( u-
sing Reed-Muench method ). The bacteria was reisolated from liver after bacterial challenge. To determine the
status of strain EcGY020401, the strain’ s 168 rRNA sequence was analyzed by Vectlr NTI suit 6.0 software.
The results showed the reisolated strain is the same species as strain EcGY020401. The results also showed
that 165 rRNA sequence length of strain EcGY020401 is | 379 bp. A system evolution tree was set up, show-
ing strain EcGY020401 is the nearest to V. harveyi. Concolusionly, strain EcGY020401 belongs to V. harveyi.
This study demomstrated that strain EcGY020401 does not radiate, which is not agreeable with reported re-
sources. In addition, this study showed that strain EcGY020401 does not grow when salinity is 0 while it grows
very well when salinity changes from 15 10 100. In conclusion, the strain is salinity-trophile. The test of sensi-
tivities of strain Ec(;Y020401 10 20 kinds of antibiotics revealed that the pathogen is sensitive to drugs such as
Rifampixcin{ RA ) , tetracycline( TE) and Ceftriaxone{ CRO ).
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# PCR ™85 A pMDIS - T #8 (k8 13
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FEL4E, PR &t M AE GenBank b7 TR # H
$ B 2 WSSV FiKRE[H 30 1, 79 3 85 4R 64 % 5 41
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Dot Northern blot 85 45 5 WUEE |, B A PR {E S0
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3.24 i, 55 K0 3,03 fRHIFF
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T, RIFESTAR, 2. LE9RHL, 3. 0 BT 4. FIEEREM
Fig.1 Dot Northern blot of experiment group and control
group with PCIER as probe
I, Positive contrel. 2, Experiment groug. 1, Control groap. 4, Negative

Erup
B dF 22 SO 3K 1 S50 4769 <DNA 3° RACE §

{38 — 3% 600 bp M 3EHF, B 2 FRmR. 5' RACE
179 31— S 24 800 bp AYA&MF, MEE 3 Ffis,

M2 EGESEESNDHS DNA # 3 RACE i@
(W&TEMEN)
Fig.2 Electrophoresis of the 3' RACE of serine profease
inhibitor cDNA of crayfish | Arrow means the am-
plified fragment )

1 M

H) BETESEMESHIDSS cDNA B 5' RACE B ikE
| LT HR&HE)
Fig.} Elecirophoresis of the 5° RACE of serine protease
inhibitor ¢cDNA of crayfish | Arrow means the am-
plified fragment )
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Table 1 Immune gene of crayfish Procambarus clarkii

pmy  SETREREN  cmmyas - it
Clane na, Distection times 4 Note
jgroap/ comtrol. groap ) sccession namber
PCI 009 1.8 2 AY266081 4 0 Upregulated geae
PCIO1S .55 4 AV266084 E4 M Upregulatod gene
PCI 025 1.9 2 CD644784 Lim M Upregulated gene
PCI 032 E.46 3 AY 2662 HiE W Upregulated gene
L 2.4l i AY 266585 F iR %W Upregulaied gone
PEI 06 5.57 | AY 266088 F 8 M H Upregulated gone
PC1 0S4 2,64 2 AY266986 I35 M B Uptegulated gene
PCL 049 2,74 2 AY 266083 46 M Upregulsted gene
PCL 109 1.1 1 CEA3I2I05 P36 Upregulaied gene
P 036 3.21 2 CREIZE Bk Upreglated gene
Pl 093 3.0 2 CRA32I06 R Upregulated gene
PCl 033 1.84 2 CHEIZM4 R K Upregulated gene:
PCI (48 p By 2 CBEIZIT LR Upregulated gene
PCl 232 .08 I CI644781 LM Upregulazed gone
PCI 291 2.04 2 Chadd792 L iH W Upregulated gene
Il 189 2.06 2 CD6MTTR F AN Upregulated gene
Pl 1ost .5 | 4 dk i Upregulaed gone
e 28R 346 2 CD6T0485 F ¥ Upregulsied gone
PC1 164 1,63 2 CDEMTT2 4 M Upregulated genn
PO 1E4 p x| 1 CD644TT4 %M Upregulaied gene
P 1eR? 3.0 1 D475 LM Upreguisted gene
el 271 2.08 2 CD644TES L WH Upregulaind geae
Pl 173 1,15 1 CD64TTY |- 8 BB Upregulated gene
Pl 210 214 2 CDGMTTT I 8 8B Upregulated gene
PCl 220 2.5 [ CO6TTH |4 M Upregulated gene
Pl 230 .15 1 CI6TED |45 M Upeogulated gene
pei 290% 1,38 I CIG44791 B Upregulated gene
PLCI (96 158 I CD644793 iR M Upregulated gone
PC1 125 1 i L4779 Fi M Upregulated gens
POl 240 .65 2 CIH4TH2 -4 3 Upregulated gene
POl 243 126 [ 64783 AR #EE Uprrgulated gene
Plm 4.3 2 I 78T | MM Upregulated gene
PC1 116Y 2.8 1 670482 4R B Uperpalated gree
POI 162 2,45 1 CD64TT F R Upregulsted gene
T 2468 1.4 1 CIGTEEA FHEM Upregulated gene
1273 4,08 2 CI6LTHR I 44 Upregulsted gene
PC1 285 2.5 I CDE44TES LR %EE Uprrgulaied geoe
POl 287 2,36 2 CD644TI0 Lo 3 Upregulated gene
PLI 286 1.14 1 644789 FH R Upregulated gene
PCI 248 B | CD6TIME| 85 B Upeeguluted gene
PCI 156 169 1 CDGT04E3 iR WA Upregulated gene
PCI 072 20 1 CIETIMEG F KM Upregulated gens
PCLOTY 0.28 2 AY256087 J0 1 2L Downregulated pene
Pl 15D 0. 44 2 CI644770 MW Downregulsted gion
PCI 0L 0.47 2 CDe44TER EWEE Dowarcgulated gene
L H TR 0,33 2 CO644THS BMEN Drworegulaied geoe
PCL 146 0,44 ] CDaTI6I3 W EE Downragulated geoe
PCI 159 0. 48 3 CDaTIAN M Downmgulated gene
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A1 HEDREEY PO 195 5 GenBank 535 ABOGIISE SEAFH 4k # K: 2 11 SNAP2SmBNA #5509 100% [ ; D& B8 PCI 295 4
Genlank G346 HAUSET64 SR AR ( Homarus americonus ) i) o -~ I 80TF30ET mBNA #8451 B 7% [0 D R0RE & PCI 188 1 GenBank
A XT9512 4R KT WA ( Pacifastacus leninsculius ) 06 3F C1MI0BE% | mBNA 0900 5 0 B 92% (980 ; D &R & PCI 290 % GenBank i 3 5
AFI22900 $IE ¥ RSN 80 IE Bys E 0 Lk BN 000 43 1 6% G130 (50 SLBE 5 PCI 116 Y5 GenBlank B 38 AFIST312 18
{ Corcings maenar ) §§EAEHNMN mBNA ()85 H 5 90% B0, BI9EE Y PCI 246 Y5 CenBank 39 ABDIGRIS S8 ( Bombyx mori ) ) 70 kD
PR e mRNA RS TR B

Nate of table | ; (TIPCI 195 scquence showed 100% identity with that of the crayfish { Procambarus clarkii) SNAP2S mBNA for syhaplosome-sasii-
abed peotedn of 28 k1) GonBank sccession mumber ABM3ISE | TIPCI 295 sequence showed BT% identity with that of the American lobster{ Homar-
us americansa ) alpha < I nebulin mBNA{ GenBAnk accossion number HAUSKTEH ) : DPCT 188 soquence showed 92% identity with that of signal
cruylish (| Pocifastacus leniwoulus | mBNA for protesse inhibitor | { GenBank accession number X79312 ) ; (] 290 soquence showed 864 identity
with that of signal crayfish | Pacjfasacss lenisscalu ) mBNA for ostracellilar superocide dismutase precursor { GenBank accession number
AF1Z2900 ) s (3PCI 116 sequence shawed 0% identity with that of green crab{ Carvinus moenas ) srginine kingse mANA({ GenBank aceession numiser
AF167313 ) yEIPCI 246 sequence showed T8% identity with that of domestic: silkworm | Bombys mori ) mENA for heat shork 70 kI protein congate
{ GenBank accession pumber ABDIGE36 ).

45 3 RACE #1 5" RACE 98 e &8 B 0428
B ar o2 WA RS 4 4 B 6D m 4 B

P45 1 128 bp, JURGEHEM, 75 (i ) 908 {if
(P 4 BB ) | GenBank T3 5 % AY351957, &
00 3 1 R AR ARE P A S R

HE O M 277 M, TR
30. 27 kD, DNAstar $ % 4+ #7 £ 9 )L 5 GenBank ¥
FIEy X79512 SR A WIS (P, leniuseulus ) 1 5

H69.7% . it — i ¢E NCBI 4l 4 JUIR <F oY 45 #g
HOEBEAH S T Kazal B2 80 EOMIDH SN
PRSFES MM (P S BIREER ), 2h B T 22 ~ 65 (i
BUHEAR T3 ~ 118 (i SAERE ;123 ~ 169 {i BAEAT; 174
~220 {U AR ;225 - 270 U S AR, [REAY 4k )e
R R E AR | A4 TR, T
W4 23 kD, [, A8 95 4 BLEY GenBank 6 3 5
#3 AY3I51957 ity BEEH o — it 22 S A S 11 84 8

WGl 1 GRS 58. 79% | IEMR I e AR,

AGTCGCGCTACGGCCGTCAGGTTGAAGCACAGTCACGGAGGGAGAGAGAGGTTGTGCTCTGGAGAC
TTGTGGAGATGCTGCGTTTACTGATCTGGGCCACAACCTTGTTGGTGGTCGGGGCTTCCACTCAGACC
AGGTGCCCAAGTGTGTGCCCATTCATCTTCCGACAAGTATGTGGCTCCGACAGCAAGTCGTATGCCAA
CGACTGCCTGCTCAATGTTGCCATTTGCAACAACCCCAACCTGAAGAAGTTGCATGATGGCCCCTGCA
GTGGCGGGTCAAAACCTCGGTGTCCCACTGTTTGTACCTTGGAGTACAAGCCGGTGTGTGGGACGGA
CGGCAAGACCTACAGCAACCGGTGCGCCCTCGAGGTCGAAGCCTGCAACAATCCTCAACTCAAGCTG
MWWMTMWMWMT&ME

mmamrmmmmmﬁmmmmﬂm
GGCAGATGTAATTCTCGGCAGCTAAGTTAAAGAAGACTTGTGGACAAAGAGAATCTTCACTAAGGATC
TATATGGCAGAAAATCCCTAAATCTTGCTGTTGGCGGCTTTTCATGTTTITCAAAGAGTTGACGCCGTC
GATTGAAGAGGCTATATGGAGGTATGGUGTCTATGGTGAACATTAGTAATGATCTGAATTGTGCTTGTAT
ATTGTGATAATGGAACCCTTCCTAATAAAGTTGCTAATAATGTAAAAAAAAAAAAAAAA

B4 SERMEaMRITEH cDNA F ST | BB H@EEE)
Fig.4 Complete sequence of cDNA of serine protease inhibitor of crayfish | Shadow means ORF)

MLRLLIWATTLLVVGASTOTRCPSVCPFIFRQVCGSDSKSY ANDCLLNVAICNNPNLKKLHDGPCSGGSKP
RCPTVCTLEYKPVCGTDGKTYSNRCALEVEACNNPOLKLRIAYEGECRHKNPCPKACTLQYDPVCGTDG
KTYSNLCDLEVEACNNPQLNLKVAYKGECR PONQCNSVCPQIYQPVCGTDGKTYSNQCTLDVAACNNPQ
LHLRTAYQGECRTSNQCGSFCTLQYDPVCGTDGKDYSNSCFLGIAACRNPGLNLKIAYKGRCNSROL S

HS RETSERFOROWSrE LRSS BEMTSETELE)
Fig.5  Amino acid sequence of serine protease inhibitor of crayfish | Shadow means conserved domain |

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

Er 7. kR

EULE

3 itk

4R Carlisle %™ 0 Zhao ¥ #fLill, cDNA 5
i 2 fiFKL L 3 5 ek B 8 Northern blot %
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%" ] Northern blot 8 ¢DNA 85 R. 11 14
bl L ERRATESMAE 4 I ERR
Rk IR P A 13 S REER M 21 2 fiFLL Bk
Pk RO 17 AR, ATELR I cDNA R
k5 Northern blot 85 2 WA A MMM E#. £
Wik A S EE PCIISR A9 DNA B H M R
1.034§ .45 Dot northermn blot % UF X BI#E, R4 {5
RO B Y 3. 24 fF, 5D B 00K KSR A
T, oS N 4 B R A T R TR

PR ER DR ARG, LR R
WA R R e T E
RGEGLERT REMPR, SR RES TRY.
B F ARG K SHER, & CenBank
Etve kgl ob GEIN B 3 1 RERE S 2
fTF TAkEE. oH R a ey L4 (6 3 3 A h e 4
L g

PCI 246, GenBank & & 8 CD670484 , 4 ¢ 152
bp, EHAEE , B 239 bp 5% & ( Bombyx mori ) f#)
70 kD 4k 52 3 £ [F 2 4 mRNA ( GenBank § 3%
ABO16836 ) IR 4 BE 78% [, C ki
(HSP) J 85 T UL e 2 0 s o 5 ™ 2R 1
— i MEA, EE 4% HSPO (83 -9 kD),
HSP70( 66 ~ 78 kD), HSP6D B /s HSP(15 -39 kD)
W4 EHE. HSPTO 2 HSP op i <F Fdg £ W 19
— ¥ R BYEW P S RRE RS
B B R 5 FLA R e
FOEEEA ) AT HEEER . AP RERNE
14T TE R R R 2 ) R 7 40 L 1 O D 1 S
¥, BAHSPIO B SREM N T RE%, Wi
GESEHENNZE BUREYE HFiERNE
ERY Eise 5 HSPIO fiThiE E &L B
g, AT RLISE HSPTO {6 Rt AFeY s i h R T &
WS RE. A%k B A AR, i — A
HSPTO {5 1 75 sh 4 o) S e iy i e PR BB fE I

PCI 295, GenBank 3 % CD670485, 4 {€ 262
bp, FH M E, Mg 259 bp 5 % H K & ( Homarus
americanus ) 1] o - I 8 9% % (1 mRNA ( GenBank &
5 HAUGRT6S ) A MR B 87% iR, MW ED

0 BOE e A R e, PR T R S
WU, 11 0 R Y T L, R A DL R A
ST A5 A L P SRy 0 A P P R AR
F , ifi L5 40 B i 0 T i L 0 L5 3 A
AP B A B S A S s I C. PO
195 . SNAP - 25( synatosome — associated protein of 25
ku ) SR AN A 0L T op A SR 1 RO G Y
W™, MO0 SNAP - 25 M S AL TE &
3%, Sk ity | 7T i S AR 2 WL G R
P4 B fi il 1 s M AT K.

PCI 290, GenBank 385 CD644791, 4§ 189
bp, F3RAE, L 104 bp 5CR K T-#E5 (P e
niwseulus ) B8+ 8§16 0 52 (L B8 T (& mBNA ( Gen-
Bank ¥ 35 AF122900 ) #4107 5 B 86% (o . &
kMRS . B ENENERE, T E
T HESRA & R b, Bof —REEE 4 2 Bk
AT O, MWLM, A dX O, SOk~ E
{450, 5 0 Al e 5 A 400 0 el A LU
fERE MR & F o — R s iR P Th g

PCI 116, GenBank 3 5 CD670482, 4 | 380
bp, Lip3E, Kb 158 bp 55 8 ( Carcinus maenas )
OO EURD BB mRNA ( GenBank &3 8 AF167313)
I B 90% (6] 3. WV I8 2 T R
BN —R AR, iR s s
RSB RN RN PR EN—
AU ARG £ EhhE R  ATP, L
EETEEAMER. kR REZS, 2%
SRR, LEREEOAR RIPOBNE
S A R N e ik R 098 o B T R R Y
—FEALRE, BTN, BIBE8.

A AR TS RS R B A
o b MECIYR srRgok: ook $UlEr€ 1 4 41,
R I — o B R I
— e L ST TS 8 ppA ) YK
WAEFImMGE ™ . 025 poPO R KA — 8 XK
MRS —-REEREORTHDOEY "
BRI . ACHIF Y 3 W F & S0 B 10 ) 0 4 A 1
S B BT 3 e sh B WAL ARG I R

BeAF7E WSSV MR 5, T N O 1
A, ¥ 5 B LA R IS W S B Wi
R AY s B o - MAYULMIR RSO TE 1 TR,
WU T Roux 8" oty M 7, D pl 0 3 0 AF
(P. stylirostris ) TE & 50 WSSV L1 5. M ¥ 1k 8 iR
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Detection of immune associated genes and analysis of a new serine proteinase in-
hibitor gene in crayfish Procambarus clarkii

ZENG Yong'*, LU Cheng-ping'
(1. College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China; 2. Yangiz River Fisheries Reseasch lio-
stitute, Chinese Academy of Fishery Sciences, Jingzhou 434000 , China )

Abstract; White spot syndrome virus( WSSV ) is a major pathogen in cultured penaeid shrimp. Infection of
penaeid shrimp by WSSV can result in mortality of up to 90% to 100% within 3 t0 7 d. But crustacean hiost
defense mechanisms and particularly host viral defense are relatively poorly understood. Health management
requires an improved understanding of the molecular response of crustaceans to pathogens. Crayfish ( Procam-
barus clarkii) which had been developed as an animal model to culture WSSV in our lab was used in this ex-
periment. Combining suppression subtractive hybridization( SSH) and cDNA chip, the immune genes of cray-
fish were studied and 201 clones including 184 forward subtracted clones and 17 reverse subtracted clones con-
structed by SSH and ¢DNA chip were sequenced using Pinpoint-T vector sequence as primer. The sequences
were aligned with GenBank using the BLASTn program. Fourty-eight immune genes of crayfish were detected,
of which 42 were upregulated genes and the other 6 were downregulated genes. All of them were new genes ex-
copt the SNAP-25 gene. Five upregulated genes had homologous genes in the GenBank. Their sequences
showed 87% , 92% , 86% , 90% and 78% identity with those in American lobster ( Homarus americanus ) al-
pha-T tubulin mRNA ( GenBank accession number HAUGRTE4 ), signal crayfish ( Pacifastacus leniusculus )
mRNA for protease inhibitor | { GenBank accession number X79512) , signal crayfish mRNA for extracellular
superoide dismutase precursor ( GenBank accession number AFI22900) , green crab ( Carcinus maenas | ar-
ginine kinase mRNA ( GenBank accession number AF167313) and domestic silkworm ( Bombyx mori) mRNA
for heat shork 70 kD protein cognate ( GenBank accession number AB016836) , respectively. Totally 47 Gen-
Bank accession numbers were assigned, The SSH clones PCII88, which was similar with signal crayfish mR-
NA for protease inhibitor | , was identified by Dot Northem blot. Analyzed by Quantity One software, the den-
sity was 3,24 times higher in the experiment group than that in the control group. This result was coincident
with that got from cDNA chip. According 1o the sequence of PCII88, two primers was designed. And the 57

end and 3° end of the cDNA were amplified respectively. A 1 128 bp fragment, which encodes a signal se-
quence and a mature protein of 277 amino acids with a predicted molecular mase of 30,27 kD), was oblamed.

The nucleotide identity between this protein and protease inhibitor [ of P. leniusculus is 58.7% . And the ami-
no acids identity between them is 69. 7% . The amino acid sequence of this protein consists of five repeated
streiches , indicating that the protein has five domains. The domains have significant sequence similarities to
the serine protease inhibitors of Kazal family. Detection of serine protease inhibitor in the upregulated genes
confirmed the hypothesis brought forward by Roux that proP() expression was not upregulated in the same vi-
rus-infected shrimp led to the speculation that WSSY infection probably activated the expression of u protease
inhibitor{ =) that blocked the activity of serine protease or the activity of the prol0).

Key words: crayfish; cDNA chip; immune genes; serine protease inhibitor
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