F30H FoMW b B A < =S 7 Vol, 30,No. 6
20094 12 A PROGRESS IN FISHERY SCIENCES Dec. ,2009

XiREE—EWILENEEMEYFHES

F EV OEKAT B A AEE DEEC A4
C I FREA K, RE 271018)
C WA EHKFFEPR I EM 325005)

i = M B g L Meretrix meretrizx R 4B h —H B H A4 WTO0L1, =2 B X o iEof £ L8
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Identification and biological characteristics of pathogen
Vibrio natriegen from clam Meretrix meretrix
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ABSTRACT A pathogenic bacterium(WTO01) was isolated from diseased clam Meretrix mere-
triz Linnaeu,and was confirmed to be the pathogen of the epidemic by artificial infection experi-
ment. The morphological, physiological and biochemical characteristics and 16S rRNA sequence
were analyzed for this bacterium,and the relationship between reproduction of the bacterium and
NaCl concentrations, pH and temperature were also determined. The results showed that the
strain was gram-negative, glucose fermented without gas production, oxidase positive, requiring
sodium ions for growth, no pigment, non-luminescence; It grew well on TCBS-plate as yellow

colonies and was sensitive to Vibrio inhibitor O/129. Therefore,it was confirmed that the strain
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belonged to the genus of Vibrio. The sequence analysis of 16S rRNA gene of WT01 and compar-
ison with that of other related Vibrios showed that WT01 was very close to Vibrio natriegen,
with a similarity of 99%. In conclusion,strain WTO01 belonged to Vibrio natriege ,and the LDs,
of the bacterium to M. meretriz was 5.5 X 10° CFU/g (tested by Reed-Muench method). The
sensitive test showed that the pathogen was sensitive to drugs such as norfloxacin(NOR) , bact-
rim(SXT) , ceftriaxone(CRQO) , cefobid (CFP) , streptomycin(STR) , chloromycetin(CMP) and ci-
domycin(GEN). Biochemical analysis was also done for its extracellular products.
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3CHE Meretrix meretriz Linnaeus R R EHEHE LN M EELFNR, RHNQICHEEKTHZ—.
VLA K, Bl A SO FRFE AL K, fr T 35 JE K K J 2R 58 % A0 R0 45 R 9 B9 AT, 51 & A 97 B SCHR B9 K I
FETE M E R EFTHR . Rt , BB 5 35 & SR 5 SO 0 B & A N5 SCEG B B IF 5T, B 48 B 7 188 5
WREVTTRELAEN LS Z .

WL KRZEBURE, RK = FENWEN I FEABE T Y IEEER, YAREHRE . SBOMEXE
ER SR YA T R ST RINE R R K WAT QLB RS 2005), @ E AN B IET 2 H Il E
AITRAT HE BB T Bl (Heshil ez al.  1998), B AN SRR N4 B 2 IR IE A HBUR M RN E A EENE
Vibrio alginolyticus .55 JE TN Vibrio furnissii MBI ML E Vibrio parahaemolyticus OFE X% 1991;
FESRAE 19928 1978) , JF X B L 9K R A BOR P R B IR T A SC B R (XU LA 19965 T AR
F1993), 2007 4F 9 3 WiVL 4 iR N T R v X SR P A R AE K RRBE T SE TR E IR 7000, ANBAE B B R IR AE
AR SCHA R P Rt 1 AR R, ) )RR e SIS U B A BORR R B 2T A AR B A L AR K S I 16S
rRNA K P51 1l X RE R BN 0, K2 AT WINE Vibrio natriegen , 1 H — B A 1% 15 M 70 U
2 YEAT TIE , BAE R SR B A 7 S B TP ORI 12 W 5 B IR R SR AR N A B T 4R AL BRI R SE BR LA

1 #REFE

1.1 HEENSSE

S R B RN T B XL 52 R KN R 3~4 em, HITRBEBRAEMR I E B AR IURE , 37 T 2216E 55 5%
B F.28 THF 24 h 5, ARHE KRR EE R T TCBS BHREFHRRENEKSBE . HEKBES b
HA R %K AL WT0L, BB EVE IR T 2216E MERHE & .

1.2 ATLREMEHHIESE LD, HNAE

R SCHR X B WL 1 K = SR S T i VLR 3, s A 35 F 501 A9 3 AR R RD B8 K 40 L) H,
A 104, BHEERT 2216E 85535 1,28 'CH53% 24 h, N W A /K (0. 85% NaCD ¥ F , il i &t
W EIAESR RN, @ A S A PR B A E W 5 1. 0X10° 1. 0 X 10° 1. 0 X 107,
1.OX10°H 1. 0X10° CFU/ml, ¥ CIBEB T HLAREBE S W HABRBEFRENEFE K, BRERLSE. B
WK OK4E pHS. 0~8. 2,18 [ 24~28 °C, ¥ /KELEE 24~26) , R, ELEWE o 14 d NAET- BB, MH
Reed-Muench #: (Reed et al.  1983)iH+E LDs .

1.3 FEENBSEMEREUBEELEE

BUBR G 4 P BE T B SO TL B R AE, T AT IR BT > B AN, AR T 2216F #5354, 28 CHESE 24 h, UL H
WREE LB ER WT02, AEES AERAMNERMCENAHRAELETFMICGRFELRE 200D
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AT AN R R R R W B U R AR AR A A,
L4 AEERZEGHNE

BEHI AR (0~120)F1 pH(5.0~12. 0) Y 2216E IR E  EHAH. SHEBEEEBS Q00 F L,
28 ‘CHEFE 24 h,721 43 e EEH 600 nm Ml e OD & . BoHIEhE 30.pH B 7.6 B9 2216E Wik 35 5, #4ba
B, TAREBEE (0~45 CYEEREF 24 h,721 436 6H 1 600 nm @il ¢ OD {5,

1.5 16S rRNA EEFEH 4

1.5.1 PCR #4& DNA # #] &

Ve BeRh B 2216E R AEFHFE L,28 CHFLIK. HXEEERK0.85% NaCl) ¥4I 8 , KA &
¥ 10 min, B HIE.L>(7 000 )10 min, B b 7 WAE HBAR .
1.5.2 16SrRNA ¥ ¥ 53 5

PR 16STRNA KR TSI WE FBAETAYIBBEARRSFAASHE, EWFIHHR.5-AGAGTTT-
GATCCTGGCTCAG-3', B 5 #% . 5'-GGCTACCTTGTTACGACTT-3', PCR & WK & (50 ) :1X PCR
S 5 ply 25 mmol/L MgCl, 3 pl, 2 mmol/L dNTPs 0. 75 pl,5U/pl B Tag DNA B4 K 0.25 ul,0.6
mmol/L 551414 1 ul, 445 DNA 5 ul,ddH, O 34 ul, PCR & R4 f4:94 ‘CHIAHE 6 min,94 ‘CAH 1 min, 55
CiBk 1 min,72 CHEH 2 min, 5 AR 30 NMEFE T 72 ‘CHE/H 6 min, B 5 pl KK AES 0.5 ug/L EBH 1%
BB MEEBERE b Ik, AR TSR . PCRY /™Y H LA TAEYBARRS AR #17F 0 E .

1.6 FISHRRAZLZEMAIE

K E B WTO01 ) 16S rRNA Z:HF 5 5 M GenBank HIEE T HRBHINE B4 E M 16S rRNA £ E K5
AT 3T, R A Clustal V Method 7 #1 DNA Star #8875 REM L MESE R R,

L7 Bt 400 548w

1.7.1 RS =g R

R T 2216E Sl ¥EFHE 1,28 'CHESF 24 h, Topd A TR /K e Jit il B 3 & MK, 12 000 g .0 15 min,
BEE,0.22 pl SAALIBIR SR , R A FHRBR AR IEXXRHEKE . AR KRR ESH.
1.7.2 HFhhHXE

HEBNEHEBLOETMA 100 pl TEABEER K, N LE® 100 pl, #7FEEHR, SEHMAMR.AO
Y i A0 A8 2R R R IR 1 0 B 100 pl FEEH,37 CHE 1 h,4 T, ARE ATk 4 M
pagi:
1.7.3 i B

5 T Ak FE A B T WO A B I B2 B ) s AT 4E 40 i (PSF) B 96 FLAT RIS SR AR P, AL 100 pl, B
F 37 CHEHIIESR 24 h, WEMMAHREFI, Ln 22089/0 4 M7 & 1640 330 IE ¥ 3,
1.7.4 RMEEH

4y % PBS(pH fH 1. 4) Tl & BB (0. 426) . BEE 1 (0. 4 %) . T ¥ (0. 220) ik & 80 (1. 0%) FMR &
(2. 0%, BT 38R FD B9 1 Y0 B BHE R, T FL, B FLIMA 10 pl EVEW .28 CIRAEREET 24 h, [ K LK
FMABREEARER; ABREATMA 0NN =R BB MERER P MAS T ERBOE., WEFR, U
H 2075 A P ARG AR R AR B AN 2 B BE (b i 80 AR B M BRAL 8 (SR FE 4D A P

1.8 W

FA4E R 72 2216E AR LRI BE B 25 W a9 U, 28 CHEFF 24 h, MG EMBERB R HER X
Ao FRUEIN G B AR W AR E (KT 198T) BIWT Rk WTO1 X 254 ) R, 19 Ml e MR r W B
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2.1 REESBERALBRSR

MABRBE SCHE FFBEAE A 2 B 30 1 MRS BBk WTOLON 12 #RE P ik ) . A TR0 £ 9 , 1% B Ak xS
WHBHEMBORER(E D, BRERN: BRXIBAGBEBAD P I NE, A RERE, HEPL, I
HAEEAS B R NRH, ERRa a2 5B 6 I ERMEEL, HERSHRRK VHHER. AT
BLHHBEAEKR A WT02, WT02 i #k18 F BR YLt nf L&, iR /] WTO1 524 —#£. #% Reed-Muench
FIFERAR WToL Xt 3C#a ) LDy, =5.5X10° CFU/g.

K1 WIOIHALIBREER
Table 1 The consequence of artificial infection by WTO01

B WK B2 (CFU/mbD TRBAD L1 ue 4G

Bacterial concentration(CFU/ml) Number of tested clam (ind. ) Number of dead clam{ind. )

4340 Treatment FET-# (%) Mortality

1 1.0X10° 10 10 100
2 1, 0X108 10 9 90
3 1.0 X107 10 6 60
4 1.0X 108 10 4 40
5 1.0x10° 10 2 20
%t B 4q Control IE# %K Regular seawater 10 0 0

2.2 EEMEBELISTE

AT IR, WT01 f1 WT02 Wy e 2 IRHMEEATE . £ TCBS BHREEAPFRNDEGCREE
S RBE AR A KT NaCLTE R IRK P ABEA K, BACEE 2 FH 4, B30 RS BR £ . & BE 40 B 7 IR A 7
o AT LU BT A B8 L TRERE A0 T 58 B X S B M R 57) O/129(150 pe) 8K (R 20, B A KK B WM EIFRIE. W
BRI A EMBFES(ELHARERAELEE FMWIRFLRE 200D FHMEANHAREA B TEEX
AR 0 B8 R 5 R

2.3 HKEH

i [ B e B A IR VO R 10~40 °C, Bl AEKRIBE R 26~36 C,7E<<4 CHI>42 CAREEA K. 4Hxt
BEMEN B RBERRETAR ARV FENERE 5~100, RiE4AE KR 30~60, 4 EH 40 Al
50 B 2216E s lrh AR KRG (HTE L &L 2216E 55 b ReAE K., WIERE T pHE 5~12 B N geE
K. &G pHER 7~9.

2.4 16SrRNAEBEFIIMEAREETESH

# 16S rRNA FEEFHIMNE , LB P EL N 1.5 kb (B 1), H Blast B8 %t il Fr 45 32 98 47 BB 2947
KME V. natriegen F1 V. fischeri T 4, HFBREFE X 09X U L, BB 5 V. alginolyticus M V. parahae-
molyticus BRI E B V. fischeri IR {ABE M BERE RN A FAYE, V. parahaemolyticus £ TCBS FH
%, V. alginolyticus W AR H S EHBRMB IR, AT UR A8, Al S5 EHAME SR AT
WHE N V. natriegen, Wik WTOl 5HMIMNENFBEEXCRLEZZLEN A 2),



R ] F E% . ORRIRE— R RIE K S A R AT 107

F£2 WILE WT02 k£ R4 R
Table 2 Results of biochemical test for WT01 and WT02

15 H Item WTo1 WTo02 V. natriegen

JE & Cell Form AR R AR
¥ 2 RY 4 Gram stain — _ o

kAR Swarming
TCBS # K Growth on TCBS Y Y Y
% ¥t Luminescence

16, % 7= 4 Pigment production

O/F i3 Oxidation/Fermentation F F F
0/129 Bt (10 pg) /129 Sensitivity(10 pg) R R R
0/129 BB (150 pg)0/129 Sensitivity(150 pg) S S S
4 CH K Growth at 4 C + + —
30 TH K Growth at 30 C + + +
42 ‘CA K Growth at 42 °C —+ + +
0% NaCl K 4K Growth in 0 NaCl — — _
3% NaCl Bk # K Growth in 3% NaCl + + 4
6% NaCl FrK % ¥ Growth in 6% NaCl + + d
8% NaCl ik # K Growth in 8% NaCl + + +
10% NaC sk 41 Growth in 10% NaCl + + —
H AL Oxidase + + +
fih B Catalase + + 4
05| % 32 8% Indole production — _ -
¥R BRI R B Lysine decarboxylase — — _
5 & B i 2 B¥ Ornithine decarboxylase — —
¥ E # UK B8 Arginine dihydrolase — _ _
K E BB Arginine decarboxylase - — —
H,S 7“4 H,S production — — _
VP B’ Voges-Proskauer - -
Hl 347 5036 Methyl red test + +

FriE g b F) A Citrate utilization + + +
H £ B Manicol + + +
£F 4 —H Cellobiose _ d
T4 B2 $h L il Nitrate reduction + + +
R & Carbonylamines — — _
D-# &P =S D-Gas from glucose - — _
D-# %59 7= % D-Acid from glucose + o+ +
TEK B Amylase + 4 d
B BE Wi {6 Gelatin liquefaction + 4 d
f&® Lipoidase + + +
W FL B Sorbitol + + +
JLE i B Chitinase — — -
A ¥ Beechwood sugar — _
Bl Hi {8 %% Arabinose + + +
FL¥E Lactose . — — _
REHF Sucrose + + 4
% ¥ Melibiose — — d
H & 8§ Mannose + + d
#F I Trehalose + + 4
K H Salicin + + 4
Hi AL BE Sorbitol — _
ALEE Inositol + 4 d
ONPG n + d
Z B Ethanol + 4 +

T RR Y " RA IR B S BB OF KA RBAL “I"RA AL Y RRARE
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I flscheriAY292938 1seq
I flscheriDQ530296.1seq
V.harveyiDQI46937.lse%
V.parahaemolyticusDQ068942.1.seq
— V.alginolyticus[)](7;t69£0ll.seq
V.natriegens EU419940.1.seq
T WTO! sq
P.alginolyticusEF 542798.1.seq
V.inatriegensAJ874353.1.seq
———— V. natriegens AJ874352.1 seq
lr’.harveyiDQl46936.se§]
V.parahaemolyticus AF388387.1.seq

M: Marker DL2000; {—_ ;}z,f%gﬁ;g%%’%??%e‘qseq
1.8 WT0l # PCR 7= 13 I!.spEU077544,seq
0
M Marker DL2000; Nucleotide Substitutions(X 100)
1. PCR products of isolated pathogen WTO01
B 1 Bk WTOL i§) PCR =4y e ik 25 5 Bl 2 AR¥E 16S IRNA PR B M BN RLE R EH
Fig.1 Electrophoresis results of isolated Fig. 2 Phylogenetic tree based on 16S rRNA sequence of homology
pathogen WT01 PCR products (Numbers in parentheses represent the sequence accession number in GenBank)
2.5 Bt EEEENEEYE
SRR L Bk WTOL X /Iy BB 21 4 o 76 %53 3 FARRBWNURHORNE L

E@ﬁgm‘lﬁz , XTJ' 0 ﬂklﬁlﬂ@ﬁéﬁﬁﬂﬂ%ﬂﬁ@@lﬂléﬁﬂﬂ %{gmm Table 3 Antibacterial activities of different antimicrobial
. . agents against the pathogen
A . A e T DA AR R 4 ) S T 4R 4 (PSF) % BN Ay e poe

MRS RN A FI K, R A RER AN 0 pouri B WREHT O HBE
MK AR, KIS W A IEH A A % mxte AN 30 13 R
iR AR, hEEW . BEELEESEERH, WTol SRR NOR 10 22 H
KN ERERE . SBE VR MECO BN gymeesxT 23.75/1. 25 24 H
P HAN B A REE 0T 1 A48F RIF 5 13 R
2.6 R S swEmy CEF 30 15 M
L #H T CED 30 16 M
KHFKAEWEBRE R 19 MU EGY OB e et 300 14 R
YE(FR 3), WTO1. WTO02 B H i il A MEL BT H P u s cro 30 23 H
12 FRdguse, Xt 7 R 250k, KR EURMR CELTFIEB . m cep 75 22 H
HALR RS HER AREAMNKRABRETAERY  exsr 10 21 H
ORE A BERMBAER. XWREEEREE e cen 10 17 H
P, A #E— B UE B X PR R R 1 A FR R AL THIEE . SE & ERY 15 13 R
3 iTJ'i@ sk €% CEX 30 13 R
FHEE PCN 101U 18 R
A B P ST R U A o R E R R WTOT, el 1E S 30 _ R
BRI X B BN, B WTOL I &% W 5B % NEO 2 16 M
B AEGEERAMFIES RTH, ZE S(E A ERER EHEE KAN 20 15 M
BRETFM A FTHINEMFHEBRER —B. 16S rRNA K HEEEE AMP " 18 M
A R L R R R R R R SR ORAG B AR R A, B NEE CMP 20 o H
BTz I T DU 20 TR 4 18 v SR B T o (T 4R 0/125¢10) " _ R
W 2006;ILBEAESE  2005:XBEARE 2000, KT 0/129(150) 150 23 H

B REmME . EEMNFER 16S rRNA 751 [ #
HERAEN WTOl BT TREEREF 0N, 458%
B, Z RS T IE A 16S rRNA B RTEME KL 99% , #E—HiEL T WT0l HEMINE .

My EEEGH IR B SURGR AME, - — TR EE
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WTOl EI F B E R (RBHKE 200D X BTN B R, HAE TCBS A K (F &) .8 ~
10% NaCl KA K MR | FH A F B 5 48 8 4 SRR AE O 1 5 5k e 4R %5 (1998) BT il R B 75 9B (R 77
WEDA R . Alsina FQ9D AN FTHMBEARRAE 4 CTER, KRB ERDPEEE 4 THER, XS
BHRBAXIBARA X, FHIMEZERBKDHIES S, EE KT EZHHLZ R E (Farniss
1978 , X1 XYL (2002 ) BFF 5% UE SE 75 4k 9 B8 W17 LA FH 480 46 0 L SR8 LA Bl 0 R B 5 IR B2 2 T R [Poly (3HB) |
MATEXHSATE., AHEAN, FHNE X LM E Paviova lutheri ARG MHAER, HEBURMEEE
S5E R EIERA XA i — BB (Munro 1995, £ & (1993) #E 7 75 495K o AIPE [RIN T
Vibrio harveyi ¥ 7] 3|t EXTHF Penaeus chinensis WL BRRE I BRI T TR E s 909 L b, M iF K
R EOA— & BT SRRSO AR A AT R AR BRRER T, X E B BRI E & w9 R
Bl SETTER K 87. 5% ~100% , BoR INEGRIF J1 . IKBR T BB E R W Bay scallop 38 K B K A 5H
MR EBEER RN EAR, AR RS RS R N AMREIECGRBERSE 19983 WE
2004) , A SCHAE S A0 IR A AT URR G SO SRR, [ R 0 A R g At IR) R DL 2 e R TR, I SR BB E A

MATEZAYANARE BRI ERK = YINE RN EEFRZ — (FHHEBR 1999 . X 19 fhfnE RMEE
BRI ST 45 S R U, BT 43 B 9 SO SR 0 VR BR B2 7 B I VB AR Ve B (B R ABRNKRERS
Ptk BB MU IX 7 R R] LIFE YT IR ORI E B B Y . X O SR IR AE Il R & B 28, b7 1k 1
BT IRYE . XTAHESE T GO B SR = Y BEAT R 4B S 0T, R R U T L A R v R R RS A
H A5 7= iy 2 B — 4 B R LAY, A T LA A A R M DA R X i S 7 0 A BURK o R R R 89 4R R
i, B TH—LHR.
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