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ABSTRACT Lipopolysaccharides (LPS) were extracted from ten Vibrio alginolyticus
strains with different virulence. Five of them were virulent strains, named as HNO08811,
HN08155, HN08813, HNO08335, and HNO07006 and the others were non-virulent strains,
named as HN08805, HNO08307, HN08232, HN08201, and TG06003. The results of SDS-
PAGE (sodium dodecy!l sulfate polyacrylamide polyacrylamide gel electrophoresis) with 10 pg
LPS showed that LPS of V. alginolyticus strains with different virulence had abundant poly-
morphism. The polymorphism of lipid A section of each LPS was difficult to distinguish. How-
ever, for the O-antigen section, 7~8 clear bands of LPSs from virulent strains were observed
except for HN07006. L.PSs from all the non-virulent strains had discernable slender and inten-
sive bands. This method not only creates a new molecular typing method for rapid identification
of virulent strains of V. alginolyticus, but also provides scientific theoretical data for the analy-

sis of serotype of V. alginolyticus.
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BEINE Vibrio alginolyticus AR B IR E BB KFEREN EZERBE CREESE 2000;X]
M 2000 EEMEAMAMZ RN E D EELE, KPR a 0EETLUENSE W, NN SRR
SEBh ) B, T B BE B PR R R L B Aeromonas salmonicida S5 9% IR AT B2 B YL RE 71 (Austin et al.
2005) 5 T A7 (4 B AR 0 2 ¥ /K SR 58 Sh ) 5 8 DL e X Mg K FRAE S IR S R DL R ERE N T A E N A E
(B 2004;F ™% 2009),

W BB M O 45 S UEE AIZEAE A 25 3 ¥ 4F (Schromm ef al. 20007, LPS 47 20UH 0 3 4P  FAT X AL
A R 0 25 LT B B HE I T LR BIL A B A 4 S b SR S TH Bt A L AR (I E %46 2004, 3K F 4R
% 2008 W T I 2001), AREIANMIEEF ) LPS 5445 FCS B 5 R L) ot 2 1 45 5 55 10 FIT P A Al
a5 2002) (LY WU 0 1O BN HE S B 25 25 B 2 ] 19 5 R A oA LR

AR SR A S B B ARAT 1 10 HE AR R 3 1) 7 9 OIS 2 M E 5 SDS-PAGE s 3k B 7E T 5 78 9 9 6 %
5 15 22 45 P DA 8 0 PR 5 Tl 0 TR 2 DB o 1 2 5 LB >4 920 90 O 7 48 0 kR S 01 O 1 £
L 7 4R

1 #MB57HZ%

1.1 sEsesray

A S 56 A ) 9 S I AT R PR R AR S 6 N R O3 B O DR AT A N TR B E T R ) kOl HNO8BI1
HN08155,HN08813 ,HN08335, HN07006 ; 3£ % 7 # 4 : HN08805 ., HN08307 , HN08156 , HN08801, TG06003

(PEXer 4 2011),
1.2 LPS g2

£ 18 Westphal 5 (1965) BBy K 6, JF AT T8 2B ok, R E I BT I 4E 5 ¢ 405, 0 30 ml B IR
R FATER RIS R E KR 3~5 W 100 mg W HE EE, 37 "CIRE 30 min; il RNase il DNase & &K ¥
5 pg/ml,37 CHEE 3 h; IMEMHE K E2ELWKE 5 pg/ml,50 CHE 2 h,8R5E T 68 CKIBEV4 /5 I A HER
T E 68 “CHIM (95%),68 CARBHIEBAE 20~30 min, BH E 15 CA A ,12 000X g B0 15 min, B0 /5
MEEFH3E: LIS ILPSHAR. FEANSTEREAN®BZE, FERIKE. DNORK FZ2EBREEN
45, MK vk 48 ho SR JE TZE B /KB 2 d, 8 R¥K Bk . BUF 2 U0 LI ] 77 e E R IR ik LA b L R IREY
KEBERB AR V&N, BWENIERLIEZ 78 20 000 IR M IEHREFA 1/4,1 500X g B.L 30
min, W EER ARG TR RE. B 4 CRASZH.

1.3 SDS-PAGE 2 BB 4 & B ik

BW(ATRBLRETECGE =) GEMAE TS 2002 IR Tsai £ (982K F ¥, Bedl 12% 4B 5
ml 5 YA 3 ml. H4 SDS-PAGE BB AR (1. 0 mm J5, 4} B i 80 mm X 60 mm) , FE4 il £ 47 19 B A 4R T %2
W AME . 10 nl WK 1 pg /pl 49 LPS BER 5% KB 0. 1 mol/L # Tris-HCI(pH 6. 8,4 20 g/L
SDS.200 g/1. HEME 1% Y 2-%i 36 Z BT 100 mg/L IREHTE) IR 4100 "C/K¥A 5 min; ¥ HUF ¥ IR 45 #9 20 pl
FERR AR ERE, JELL 12 mA PEAT WA f UK A 4 S VR A 25 mA MEAT 4 B H vk B IR Y K
VK B B 4385 I IS W A, BB ek YR SR L T

1.4 R
e U S BT LUK 5 A AR I RS L B IR AR B AR SS (2009) ) Bk HEAT B 5. BRI T - 3006 2 BY.



106 wolk B % O# R %324

10% VKBEBR AN 7 g/L B R, 22 C [ B AL B 20 min;ddH, O YEHEEERE 3 K, 4K 5 min;30 CTF 1 g/L 1
AgNO, $uf8 30 min;ddH, O PEHREER 1 1K,10 5330 g/L Na,CO, (4 ‘CEIKIBEHE),0. 022 F B B 15 min;
10 %5 PKBEBR 2 1k 5B 8 2 W7 » ddH, O SR BRI s K AR L 5 A 45 SRR IR IR FE T 70 VKBRS .

1.5 BESH

DIBERE b S2hr BNBI AW ARG 2l ik SRR . BEEKXE, U IM0”IEREFHAE L, BT
LB G ¥ A (Multivariate Statistical Program, MVSP) 18 i & A1 L1 B , 3K FH B R - 5 8089 9k 4
B ¥ (Unweighted Pair-Group Method using an Arithmetic Average, UPGMA) X #EA AT L TR AL M.

2 #R

2.1 LPS IR

RRIFE B 10 BRIE S INE 20 Bl LL 2216 E WK BRREE 52 20 K35 3%, 8550 FF W B TUIE , B 40 51 L& BRI
BB 10 g, 2 M Westphal 25 (1965) A # B 7K 3 3R B LPS, 4% Bk 5 3R 2 4 7 3518 LPS 40~ 60 pg, ¥
B LPS 4r%% )5 4 CRAE.
2.2 LPS HikBEiESH

10 B AR # /3 3 IKH LPS 19 SDS-PAGE s gk I 3 WL P 1, o vk & i AU E LI 2, X i el ok PR 9
Sr AT, 10 BRIFBRINE LPS o3k B3 o, 48 K4 B A b2 3 4y 23R RO R RETE U B R &,

1 2 3 4 5 6 7 8 9 10

1
L

H.AWE LPSRSHEZTERKR SR 1. FHHE# HN081ISS; 2. #HH ik HN08335; 3. T /3 i #& HN08813; 4. #
1 & #k HHNO7006; 5. JE3 Sy itk HN08156; 6. JE /7 i #k HN08801; 7. T A1 Wk HN08811; 8. JEBE 1 Hi#k HN08805; 9. JE
Sk HNO08307; 10. I F H ik TGO6003

Note;From left to right, LLPS samples in the lanes were from the following strains; 1. Virulent strain HN08155; 2. Virulent
strain HN08335; 3. Virulent strain HN08813; 4. Virulent strain HN07006; 5. Non-virulent strain HN08156; 6. Non-virulent
strain HN08801; 7. Virulent strain HN08811; 8., Non-virulent strain HN08805; 9. Non-virulent strain HN08307; 10. Non-vir-
ulent strain TG06003

B 1 10 RIFFINE LPS & ik B 1% Bl 2 10 BRIEFINE LPS ik KW HR
Fig.1 SDS-PAGE of LPS from ten Fig.2 SDS-PAGE model of LPSs from

V. alginolyticus strains ten V. alginolyticus strains
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WA HREHEIR. MEEREIE LPS ik B TR mETBNESFREKX, ARE DB LPS
RIKEEEARFE RS, Heb, g 5 RAE# M LPS ik RIS MR S B AHE . AR T & ECBHN
— B A BEA R SIS M 2 5 AE 5 MREE T BB T BRI BR HINO7006 1y LPS Ha uk & 38 8 3% A 45 5113
BT ES EASN A 4 MRBE BRI 7T~9 KEW W ERB AR L EA, KBS WM RLEARMEA,
HEHREIAR.

2.3 AEHELPS BikGEREBESH

Xt 10 BN R 8 1% IR LPS 1 SDS-PAGE i yk B 1% RS 5 S R 0 (B 3) . 1% 10 ¥R B INE LPS
L VK B % 2R T 1) Jaccard RELL K Nei 5 Li RECEA — ., 7E#H %P, HN08L55, HN08813,
HN08335 #1 HN08811 %y —&, 3+ H HN08155 1 HNO08813 M4 B &, Ml BBk 0. 941:9% 4 ¥
18 Kk 22 8] A A A AR A9 HNO08155 F HNO08811 RYAE B R Bt ik F] 0. 667 ; {H 4 J1 Bk HN07006 5 Hifth
4 HRBE N E MR EIE R, B 5 HNO8155 BAI R E{U R 0. 143, N ik 5 Hfih 4 BB HEHEB N 2. Ak
BT EBR L AHE 2 8 A B AE AR U H IR 22 BE B i HNO8156 5 HIN08805 MMl R th HA 0.571,
MFEEE J 7 TG06003 5 HNO08307 Z [} 48 L F= £L/D T 0. 001,

UPGMA

CPGMA TG06003 TG06003
HN08§801 HN08801
HNO08805 HN08805
HNO08156 HN08156
HN07006 HN07006
HN08307 HN08307
HNO088I11 HNO8811
HNO08335 HNO08335
HNO8813 HN08813
HNO08153 HNO08155

004 02 036 052 0.68 0.8 1

Jaccard's coefficient

—

036 052 068 084 1
Nei & Li's coefficient

0.04 02

B3 10 RIFWMINA LPS Ry UPGMA 24 Hr

Fig. 3 UPGMA analysis of LPS samples from ten V., alginolyticus strains

3 itie

LPS B CRHMEMNEE . M E L8 O- 5 R MEE 2.0 28 RZEIE A(Lipid A3t 3 AMRE KX
WAHR, EMaH THANEIZ. P .28 O-fFRtENgEmst, S A HEF T ERENES S HER
By Z gk, AR S B0 A ORI L NGB RO, O SR LA E 4
E¥E% (Mausumee et al.  2001; B 545 2008);3K8 A B AEMRBESWEAEMEHBER et . L b4
AHEMKEIRWIE I A W ZIEESHOEER S SHRBRER X, KIEAXHBHRIH, £/
G R ARG & 20000,

SDS-PAGE H1L k£ F o F 8 K/D JRFig s v i IR SR - A B M k. 78 pH E b ik ek
AT REARSHE LM AR BRI ER F EBRN o EEME AR RE EREA
KB R B T OB R SR T L LR I B R (0 S S A, LI L 3 3 AT DA X 2R E R R R BR KR S 7R AR B AE 4
BIACR . AR IE M AR O FE R A R O- iR W AR T 2R 08 A 3L 3 2 A, U N i R LA A DB
TN MBS R . T & A B L IR BR & MM EE % - 3, Ik, UL SDS-PAGE 43 8 LPS B 51
MELERIURESBEEAFREEBRAESIAGHKTCGFEA%E  1993; TM2% 2009, A T/RATEE
BB R ERR ARG HIT T RERERR.GRE 2 AANK FHRE TR BB A R AR R
BB RR . I AR 1 B S LPS B vk B R A T AR 70 B8 &4 AR ALk i vk B B B4, LA
REE T b BN B HE S B AR .

TR A (2008) filfd F4E4 (2008) B1IA 0, LPS Ik B & b8 & F 2 X8 T LPS 1288 A &8
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B ERSAETHTFERAR H A RBBRM  ERNBKT RS E, HE REEEK EHE RFRER, LB
AR B 4, To vk LA A 25 B, A Sext A B LPS #E4T SDS-PAGE 1 ik 19 25 5 5 bk F 4255 (2008) FB 5%
R4 (2008) BB R A — B E AV B INE LPS rpk g FE38, AT B B &, M2 2 A RIER.

FHE A % (1993) X%F 4 47 90 [C 1 B 2 88 SDS-PAGE s ik 45 52 % B, 40 5 s £ %% SDS-PAGE W 3k B % T ¥
WA LPSHE LM O-4 R ek, K4 S ER AL, M 45 F &8 K, % SDS-PAGE /7B F B/R K
A IR SRR FLART . A XTI BN E LPS #4T SDS-PAGE B3k &5 R 5 FHE A % (1993) % £ H IR
LPS BB 45 AR ML, B i, FR AT HEI 75 2 9N B8 LPS B ik il N 23 2 LPS MR 28 O-f¢ 5 & &
. FHHLBEENE LPS A4 THREFAEME T EXM AR B K E RN T L0, S s LB m i RE8 O-
RRENERT  ZRTEE RIS TFERNMA—HEHEESRT, STFEAF A9 HAMALHIRE LPS
B R K B AR R A — B, AR VE SO LPS g Fokig Ay,

AN IMEE N EKSIEE D E LPS 9 SDS-PAGE B 1% T 5 . 76 3 S @ #k 5, B HNO7006 DL 4k
oLt 4 BRI BRI T~ SUEMTE TS AR A + W, AR A E AR Y —RK
MFESH Y AL, HENATEN . FHEKAESHE OFRNEEWHEM HEBEET AN TR HE
S H—BGE R BRI RUAAR, EMNRES ORISR EREE AN TR/ JE
ZRR, B AWHT . SHFEHERABEHRMUEN. AHRGERAL LW, FHE % HN07006 5HAh 4 3
FE R LPS ik E i b A E R K E R, BTG R RN, ENZ M ARG UERK, TRR I -8, HE
HEE R ZEES M4 BB HERBTARARMBRER, 5EXIFCOIDFMARFHESI T LR 5 thiFE%R
IR B B 7 B R AE o6 Th BB 3 [RURR R AV SR AT A B B B AR 4 R AR TR

AXHREREW . PURLZH O- BRI MW R EZSMAT LB ARE D EEINEER S O EER T
Z— A NERIEE AR SR — M T B gk B WA S IR R R 3 0 B Ak 0 L 7 R
HHERKEZS, FE IR A0 E 8 B4 T iR ARk .
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