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Isolation, identification and phylogenetic analysis of pathogen from
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Abstract; In recent years, there have often been serious withering syndrome in many breeding farms of Haliotis diversicolor Reeve in
South China. It is infectious to all sizes of abalones with high mortality. The symptoms of sick abalones are: mantle and visceral mass
shrink and become lethargic, weak in adhesion and finally die. A bacterial strain WS was isolated from the tissues of cultured
H. diversicolor with withering syndrome. Artificial infection test proves that it has strong pathogenicity to healthy H. diversicolor and has
symptoms similar to those which get sick spontaneously. We carried out a morphological observation and a test on the physiological and
biochemical characteristics of strain WS, which indicates that it is most similar to Vibrio harveyi. In order to define its phylogenetic po-
sition, we sequenced, analyzed and compared the 16S rDNA genes whose partial fragments were amplified by a pair of universal prim-
ers, and finally constructed a molecular phylogenetic dendrogram based on the genetic distance. The result shows that strain WS and
V. harveyi [ AY750577] group into one cluster, with a 99.70% homology. According to morphological, physiological, biochemical
and phylogenetic analyses, strain WS is proved to be V. harveyi.
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Zfafif] (Haliotis diversicolor Reeve) , M HRILFL
B, BRI, & —Fh P AT K P /N B
B, 7EPEEESMNTAREIEET . HEZEH
FRIAD G, 20 4 90 SERFF M AMAE T fb
FEEIF R KR, B E KSR R AT
bz —t o B A ST AR SR A R A A
MAESHERNH #5k, HRFELZENE, 2
PBEME R ES, 5 b B8 A SR &
R amAEsk, PERY A EMIFRR RS
—ME AN WA ZERIE" KRR, BEERHE,
BIRAAETEIREET, S0 R8s &0, 7R
L1 ~2 AW, FEGREHIET R 80%
PLbo AERFZRI R ENLA S H I, Bien
W, BhoriE R EEE, NIERMINERZES, )
DEAIREE, b msER, FTRAE TR E
WEEL T, ; 5IEFAHR B EofiELe, Sk
PSR BRI ; BRSCHN A T IR R
#, B L, HRHERE. T FRE R NE
A, BEXN ARERYIZ KB NP2 G
FGHAT NG HEE, IR R B E) 1 AR
W, 2T EE R A6 UE S H B R R I BOR R
P, XHZARTE TR S ST HL A 3 A= Lk
W, @ME 16S rDNA JFFIMERGE KB

1 MES5HE
1.1 #RIskEiE

H AR R IR A CLBE B ) AR RIS 2 6 80 57 7
Y%, RTWIESE; @REREAHR A S —KMFRHE
Y, BHRTHEE A T RFERGGREH .
B Zobell 2216E 554k (BFEFE 1 g, EHKES
g, BEEREK 0.1 g, EALHM 30 g, ZEMWEK 1 L, pH
7.6~7.8, BIE20 g); MEMEAEEEWAH
ARG MR AR E]; 16S 1DNA 473538 F
Y8 B RAEYEARERAR G ; MR
2H DNA $#2BGAF] &) TIANGEN 7=, ; TagDNA Z
4§ 2 PMDI18-T #5{4&% ) TaKaRa 7= i,
1.2 fRHFHNRIRERSE

BUR [FPRFE ) B L SRR AE e 0, UM
W BE. AR ANEE S AR UK R R, BT
6 ARG T AR A7 A RN 40 TR S A W 1B L 5
VR . SPERE. FFBRAR . SRANELE M AR AR
BIG, a%EELERIBRARER, BEEERT

AR TELWAM N EARWRHIAL, TREEBK,
KWK ERBES, I ZoBell 2216E VA, 28
CHFR48 h, HEBFFE—B AR EELZ L
difk, ERFKE | BRAEFE (5 WS), M
TR
1.3 ANTREEERAIE

Wtk WS f4ifb 355, PR IEHEA 2 Do-
bell 2216E WK FHE, 28 CHLBEFRMIRG R
24 h, BLJERAEEEHRHER L ME, FAT
TENF ARG E R 2.5 x 10%cfu-mL ™, REIE
4734, B 20 R an, AT HBR
Zu et id Py 4B B DL S B R WS il 4589 2. 0 x 10°
cfu-mL ™' R PRSI, RN, SHE
R R KIF RS IR, DARIFFRBE A AR B A ok
BE, A A, BRI AR me, &
RIEFRA, KREFRIFE (25£1)°C, 25 ~30,
AFE] 2 Ji o BRIC SR 1) & 1E DU FFE T3 &,
R VISCHR, WIFETREE R, Ikt 5
Yy S — B AR T BRI R
1.4 REEESEREMEEEXFELN

KR Ak WS Rl £ 2 #h F TCBS ¥ 4R 35 5%
e, 28 CTHi 24 h MBAKERMEEIEE, R
AT R EMB G R, WERKE SR
fiE, oA I A 3 AR L3S BRI T E 2 BRSOk (5]
#H1T o
1.5 J®JEE 16S rDNA FF 5| EF1 5 47
1.5.1 PCR HE# 5] & ¥z B TIANGEN /A #]
HI AP AR 40 DNA $2 5000 & 136 45 3617 & DNA
il 4%, FEHL DNA ¥ W4T B RRo 6 e vl vk A 2 1
# 1 DNA 528, HRABERET -20 CRAEE
o
1.5.2 16S rDNA J&FIP 3 | iy AT
16S rDNA ¥ 3 @5, HiEm514 8F: 57 -A-
GAGTTTGATCCTGGCTCAG-3" (X} F E. coli 168
rDNA %5 8 ~27 Mg R ) , 59 1492R: 5°
-GGTTACCTTGTTACGACTT-3" (%)% F E. coli 16S
rDNA )55 1 492 ~1 510 NREERIE) ', 24 pL
PCR S MifAZH: 10 x PCR ZE ik 2.5 pL; MgCl,
1.5 mmol-L™"; 4 x ANTP {E & ¥4 200 pmol -L™";
1914 10 pmol-L™"; TagDNA HEEF0.5 uL (2.5
U-pL™") F1 DNA #i4z 1 pL, PCR S 5%fth: 94
CHAZPES min; 94 CAZHE 45 s; 52 CHEE40 s;
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70 CZEf#H 1 min, 35 PMEH, &J5 70 CHEF 10
min, BRAEMEEER B K SRR R AR, B
BIUG &k —25 PCR Bk 5 pMDI8-T # 4% #,
ALZE E. coli IM109 BZ S MMIHATHE SR, KA
AL, PRECE T HAEE R RIASE R AR
Fr, RBEHFR, BYIA PCR BIEfE, ™Y
SRR LR M) BRI AT S R T

L.5.3 FIIGHMAZEEAENHE  HHFREHN
16S rDNA E:[H 751 $#2 32 2] GenBank # 1 BR)F 511 4L
WPEHATRIE IR R, HIFEEAER R WM E
e, JEHH 16S tDNA FE K %], F DNAstar /4
I 2PN LR R B IR

2 R

2.1 RHBHURMFERIBER

TR HA KR i BROESRER, K2
o sag . I L TR 2 S 1 Sh B A AR
MREAFIE, AINREN LB BRMER BRI, K
THADAEAFAE . 2R BB AR R R B
AT o MAPARIRIARIE NI R B 2] 1 AR
HER, ESRALEEMTRITRS, FHART
HER WS #AT N TGRS
2.2 ANIRiA%

WS HR RS E, ZREMMNEE S RITMH
ISR, RIEzhEE., RELEREE, ME
JITWE, BRMSMERZES, MRERE, FRAEK
WASFHEOAR I ; 5 7 RITUaER -8t JOK RAE A
BEYE , MEREI L, RASET, JRHISETHIZAL @
FAERAEF PR, 5HRZPAERAM, XA
ok BT 18 Blo MNP FE 814 A 20 B 2 B bR
WSA IR B 2 Fibk WSAL, HE ¥ I AIE
Y EHMNAER A CHRENSE BRI R WS —
B, FEOMERIERR WS bk g 75 7% (S L P 22 45
SEAPRIR R (RIGEGAREERILE 1)

2.3 HEHSHFEMELEE

Bk WS 72 TCBS 35 5rk EAE K BAF, HEE
gtn, BY, &8, REDGHRE, MEk;
EERQ AN, AR, WS mERRReE
PR (K2), BTUERENMRIERILE 1,
2.4 16S rDNA FIIMEMRE L BRHR

DNA #iti 2t 16S tDNA @595, HEwE
HERLHEL IR #3224 1 500 bp 247 (B 3), PCR =4y
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Fig. 1 Immersion infection test of WS

B2 Btk WSHEERAE (%10 000)

Fig.2 Electron micrograph of bacterial
strain WS ( x 10 000)
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B3 16S rDNA XRFHA) PCR ¥ 18 7=4)
Fig.3 PCR amplified product of 16S rDNA
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Tab.1 Comparison of physiological and biochemical characteristics between WS and V. harveyi ATCC14126
HKETH WS V. harveyi XETH WS V. harveyi
test items ATCC14126 test items ATCC14126
B2 [RYL S gram stain ( ( B JEC A gelatinase ( +
iz 3P motility + + R Z i urease ( (
HALEG oxidase + + M EF amylase ( +
1Al catalase + + FE A lipase + +
0/129 (150 pg) s s JU T JHiE chitinase + +
%% luminescence ( ( H,S ( (
TCBS 4 K growth on TCBS g g V-P test ( (
8, Z 7= pigmentation ( ( K% E salicin ( (
0% NaCl A growth at 0% NaCl ( ( 15| indole ( (
3% NaCl A growth at 3% NaCl + + FPEEREL citrate + +
6% NaCl 4 K growth at 6% NaCl + + HLEE inosito ( (
8% NaCl 4 K growth at 8% NaCl + + 4 — ¥ cellobio ( +
10% NaCl 4 K growth at 10% NaCl ( ( Pl {F 4 arabinose ( (
4 CH K growth at 4 °C ( ( AME xylos ( (
30 C A=K growth at 30 C + + FEMY saccharose ( (
35 CH: K growth at 35 C + + Z. 1% ethanol ( (
42 CH K growth at 40 °C ( ( % FF glucose + +
B-FL B B-galactosid + + H ¥ mannose + +
HZ TS, gas from glucose ( ( ‘H BB mannitol + +
T4 B ERIA R nitrate reduction + + FLB lactose ( (
HE R R B lyadeearboxylaes + + 28 ¥ melibiose ( (
5, R I R B ornithine decarboxylase ( + SR Z=HE rhamnose ( (
¥E R ER BUK f# B arginine dihydrolase ( ( 1145 sorbitol ( (
16, Z R Z B tryptophane deaminase ( ( 2 B galactose ( +
M o+ M (0 Btk S Uk G e

Note: +. positive; (. negative; S. sensitive; G. green

P B PH P B B 22 00 U 7 A5 21 ) 16S rDNA 57
B BE 1 548 bp, %Pl GenBank $4f8 e 4T [R] U5
YRR, BREFS o el | 2069, 45535905 & 4
WIFY 16S rDNA FE[H 751 5 A RIS, 1EAHIE 1) 100
MR RSP, I L 89% o M A B B[R] R P 55
EHINEBHE M, M GenBank T ZXH 16S rDNA JF
%, F DNAstar RO ERGEW (B 5). 45RE
BiZE 5 V. harveyi [ AY750577] BN 1 432,
HARMIMERK 99. 70% , 456 T35 FIAE B A AL RHAE

Y HONIEHECIRES (Vibrio harveyi) .
3 e

EEN 2R BNNZEGAE K 7% QIR AT
DGR BL, F (80 5 A 18] 57 SR K AR BE |
HhEE. pH, WAMAR (NH,-N) &L
75 DIESR A R A AR L, R B A8k,
R A BRI K A AR, R,
A< AT DAHERR AR A R R AR D 2% 8 s 2 R Y
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—564 bp

—2022bp
—2322bp

—4361bp

—23 130 bp

K4 EA ORI IE
P. V)AL
Fig. 4 Restriction digestion identification
of recombinant plasmid

P. Plasmid of restriction digestion

ATRE. P E R 7 2% ML P SE AT AR R AR I
8~9 A, ULIHAFRAAKRBE, W4k I
MRS, ARV Okl BEVE PR o6 222 DR A 35 3 i
SRS R R B YRGS, >
LA 5 BE SEAR SRR S BURAT ES , Y
KB B A A B — A I T RE S A R
i BEVERLY 21"V )\ Sy 75 7k I Al 5.3 s L

RELIE W HRE, MARRRASEET EHK
i, MIEREEIE . NeEREFEEMAER
BB AT I NI e e R, AT L, PREE
Fxt R L A ZEAEAE I R AR R AMET IER .
2005 4 5 H, o Edb T 55 I Ak S0 A
(H. discus hannai Ino) KANLAZELERE, &K
R ILAESR, AP R 4k 6 3R 5
SR RNNFELRAE, LT RMBE, 2T EIE
KHAWESE, GeFREERE RETFHIEL, £H
XF B A BT AR RIS, RSB 1 bR
RHATE WS, BHIX R WS #HITES ¥ WE A
HANE, S54RI pnE EbR B a, 4558
FEREGRN. IRARBRNE . THEE. JIKEE.
B HEAEANEE AN A EER, TEEED]
o BHHT, PCREARZ N T K7™ 3l ¥y 40 i 1
WJE % E, 16S DNA 4y F&iEH, BAEEME.
PRAFEEFIARXT AT AR SRS A, P02 S AL B RS
MEERL, P ER R, NS FEE
R R, I, X EiBR WS # 16S rDNA
#4T PCR ¥ 3. SEREFIY, SAHLIE R 16S
rDNA JF 54T R L A4 b7, FFMERGE R
BW, G555 V. harveyi [ AY750577] B 1 M4
7, HIRVEPER 99.70% , BZRZHEREE NG

Vibrio parahaemolyticus [Af388387] &l ¥ Il IR B
_| EVibrio parahaemolyticus [AF388389] ¥ Ifl I &
Vibrio parahaemolyticus [Ay911391] B ¥ MK 5

_|: Vibrio natriegens [Aj874352] T 4 I N 5w FG 1
Vibrio natriegens [AJ874353] T 4 I N 55 G &

—Vibrio campbellii [X74692] K [ #

L Vibrio campbellii [AY 7381291 ¥X [RIR &

Vibrio harveyi [Ay911396] M 4 RN B

Vibrio harveyi [AY750577] W 4 [N

WS

Vibrio carchiariae [X74693] % fa B

Vibrio harveyi [AY750578] W 4k [R IR

Vibrio harveyi [AY911397] W& 4 [C 3R

Vibrio parahaemolyticus [X56579] Bl ¥ I R 5

Vibrio parahaemolyticus [X74723] Bl ¥ I IR B

Vibrio halioticoli [AB0003907] #1 £ 17 I
. Vibrio halioticoli [AB0003917 1 £ [ 3 55

Vibrio neonatus [AY426979] 4= JLEE IR
— Vibrio sinaloensis [DQ4512107 £5 44 1 Bl 3 7

L Vibrio sinaloensis [DQ451211] 45 44 ¥& P9k B4

Vibrio shilonii [AY911392]

Vibrio nigripulchritudo [X74717] B3 AR

Vibrio coralliilytious [Dq079633] ¥ JHEH I B
— Vibrio hispanicus [AY254041]

1.8

L Vibrio hispanicus [AY254042]

Bl5 LA 16S rDNA P4 i I 2R Stk AU
Fig. 5 Phylogenetic tree of V. harveyi based on 16S rDNA



26 M F

b/ S

Fo6k

ZE IR

AL RCINE S IZ A0 T E R K IR ISR AH I
KRB, FELSGFREIMERRRIES, Rk
W EEFORIEY , TR R E T RRE,
WA 4k FC OB A IR B bk 1B B B0 A FE IR R
THOMPSON £ FF5yiF s, M4k IR B 1E Bk 2
WREIHER, W AEHUERS FRAEEIAER &
EHRSBEMR R . X2 m L 2SR TR
BESEBRFC 2 B, RS AT . SN 2 B
LR BIRAE, XH86E H B AL . R %
SR PRIRESZ BN , BRRICIEE IRES, BT
=M FEESN, W RINE R SR B A — R Ak
BT KRR, LR R R RN
b, THABAEIK, HAEF R AELEFERN S, 9 A,
KIBMET 20 CHASEED . BAEHEB L KIK
BT E B RN RN B (H. wuberculata) K
-t BT IE, ERR R RIS &
B RRIIAE IS, U A SR UL PR ZE 450 e (5 B 1
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