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i 2] 73 thizsh sk REA, WHORERAUREEFRERBEIRHGERAEARTHR
7 #k ND-01MM, Southern % & # & 5 o ¥ 6L 5 46 N . B 4 A H 4k ND-01 Friz o) 6 [ 2 % 4k
ND-OIMM B RMEASRNE N RAE ERE AR AL HIFUARAEARE 2 FEHLA
FRERIEEBS RN RFARELIN, FEINFEHHGEALEIERE N AREETHR
(P<0.01), {Ef£ Zvk 2 f N B 778 66 h U 5 % £ AL E M= 75 B (P>0.05). & 7 B 5 7% 41 fn
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L bPR i
11 kI

B R A TR S 56 SR FH F8) TR R R Bk G
1R, Hrh RIGHF RS A LB IR AL 37 CH%
I, WA 2% NaCl 1) TSB(tryptic
soy broth)al, TSA(tryptic soy agar)i5 753t 28 CHiFE.

FEEN 4 T S5 DR A A 4R Bk
EIMBEIEF AN Omega AR F= 5, HUEEARCK
WG &8 Roche A w]y™ i, HEHREIAERN
Amresco A w7, BRIVEN VTN . S AR
FLBE T (IPTG) 5 W A K&k £ AW 2\l H A5
BIR o3 ki

F1 BEWHRMRA
Tab. 1 Strains and plasmids

TR AN R Tt R
strain or plasmid characteristic source
SN V. alginolyticus
ND-01 WAL RITARR, 2B A BURREAE (Sm®) [15]
ND-01MM 18 B G 2R A FR(Sm® Km®) AL this paper
KIAHFEE Escherichia coli
SM10 thi thr leu tonA lacY supE recA RP4-2-Tc::Mu::Km (Apir) [16]
JEkr plasmid
pLOFKm Ap®; Tnl0-based delivery plasmid with Km® [16]
12 RWHE FaiE Y J AR .

BEUNBEREENHEE 54 Herrero '
)5 2908 M el ik, AT E.coli Sm10 (pLOF/Km)
76 LB(Ap 50 pg/mL, Km 100 pg/mL)}E 353437 «C
MG IR, LRV EEINA ND-01 J& AR 7E
TSB(Sm 100 pg/mL)}5F 5 28 CiEFHE 1K -
3 ) OSSR TR R B2 AR, B e R R AR vk
WO E BRI, MHMATE 52 E% 11 4 BIHLHNR
HE), KRS RERIT 022 um RCFL B L g,
B B B F TSA A (3 mmol/L IPTG, A& i
) b, 28 CHiFE 4 h S UBEELE , BT & 1 mL
LB /1 Eppendorf & H ki, H#FuEME b A AR BEI

EFRBREKRMIEIE I 100 uL M iR
DBV LA TR SR A TSA #5597 55(0.3%35 8,
Sm 100 pg/mL, Km 100 pg/mL)JE4 5 {8 A 5535 .
ST AR A RS IR B S PR A —
WEZ AN RV BT R R B SR 0, B 28 CHE AR
48 h, WEAERUZ 2 AR IR EL K g B/ IN T R
MR ARTE TSA VAo alifb)s, gl il
H TSA P[RR FR(0.3%F0E, Sm 100 pg/mL,
Km 100 pg/mL), 28 C}55% 48 h, MR FHEIEIRE
e [ R B SR S v ) A ORI AT R IR i i, IR
FH BT VA AE S U T WL ) 7 1R PR Az B, T
Kz s MRS 1 58 A8 bk, iR AR AR 8 sl il g 32 780

EERFEZRERM Southern £7E itk —
A B IR Ui 1 1) 98 A8 B S 75 R 7 JEE 4 A5 R 1 AR
TSR ON O A TR bR SR [ 41 DNA - BE AT
Southern %7 o SR PR ¥ A VIR Sac 11 Pst 1%}
B AR R AR S AS PR BE 4 DNA AT,
0.7% By R W B8R I FOL UK 5 7 28 Je J B, DA i b v =
FIRIARHTESER 25 176 bp B F BUE MiREr, SH4
Rock 2 )5 b A 74458, Horp Bkl pLOF/Km
FH AT HE, B A FR B Sy B XoF B

BiR® 2 1 Bordas ZUS) Jy p il K #E
RN . R R SRR R %, 2 B8 Larsen
VOV Ty ) 5 s R I AT e H 5 7 R e YR 1 8
RAEH, BARTB0N : HREKIEEFT 2% NaCl
) TSB H1 30 CH577 2484, 6000 x g 20> 5 min
W EE A, 0.85% LA HIER KR 3 IR, ks
R R R R . IS B A (MR 0.3 mm)
— Ui A 5 pL KRNI, o — i HA A S A A
2 0.3 mL FEERAY 1.0 mL 3485, =i
FRREREEE 60 min, BUH BN, FKE KD
EANRI R, B8 NEYwl, FERE
BATECSATHE BARESE 3 AEAT, DUinA
G PR T B B R A A R R

i S BB AE PO ik A Tk
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SR RS2 5, B 50 pL RS VETH T BBk (25.4
mmx76.2 mm)H1 L, SRF5HE 8% (22 mm*22 mm)
WA, 58 /MR, BUEEREE TAES
ok TR S O OB E 20 min HUBE R
(ODgpp=0.3)500 pL i 0 1) i 2 A6 R v i 28 |,
25 CWEE 1.5 h J5 IJCH A= /K% Uk 5 LAt 2
KK, AT, FAFEEREE 20 min, &
Tl SR . PSSR 3 min, VEVE. T
Jo A A TR BEALEE R 20 ASRET, FECRSAIHLAA
MG TEHL G Eatg, IO 85 e 58 Sy 57 1 AR
2 MLEL (/mm) . FEAFESAS 3 ASFAT, DORERRS
W I Ry 2s FIv

ERARAFERE S0 Martin 2K
T RVESGE, HARDr A . K300 g)H
5% ARG, RRFRBUALE T 4 CHE L-15
MG TR0 1% G4 I3, 100 TU BB R/ EHER
/mL F1 101U FZE/mL)H . 55 B—32 10 mL #5005,
JEMA 1.5 mL 51%HY percoll ¥, FEAIA 1.5 mL
34%I1) percoll W&, FRJ5 K I £ ffaek v v i i A RE
I, 4 CF 350 x g &0 15 min, IEEZZ FiE
A B AR A 20k 1 x 10° CFU/mL (44
AT B AR B A S FLRCR, 4L 1 mL, 5
BN 1 x 10° CFU/mL 4 8F A= B A1 28 28 bR
B BIMATSFLAR, FFL% | mL(RPBY 5L
MOI 24 100), FFPEIFRIR SRR & H 28 °C
Ri3% 30 min, P EINHE O, 28 C 150x g
B0 5 min, 2Pk FIEEIMAPRKE R ARMIMNA 20
min, 28 CF 110 x g &.0> 5 min, B iE R IE -,
I LSBT A RICR, DTVEN ] PBS BRI S
Forh— EE2IN 1 mL 1 JC R ZR AR /K (58 240 i o e I
TR, Z5RAE R 0 B ZIFE TR A a5, 53— 13 m
L-15 4% 2 d B 9 28 CHEFE 60 min J5 243 T
B, BAFEN 3 ASEAT, IR T 3 R I ER
S

BPRE AR 50~100 g AOfEE R
IR 6, B 15 R, 435 TR 500 L Bk
KFE SR 3 d Ja i T E R, Ho 3 R
PSR, 3 S 0.2 mL BFAE AU iR
I ND-01 . 2875k ND-01MM K Jo i A= B ER 7K (1
ST B E 2l 2x107 CFU/mL); % 4h 3 4%
PR iy 55X, JH o A S 43 ) A TR
BRI E 2R 2x10° CFU/mL F B A= U 15 35 K

ND-01 FIZE728kk ND-01MM HE YL 24 h 55
B AR, e ErEEAEK, 5 —4 AN IR N R
LA X BE 2 A3 TS 8 R S S 56 £ () bR R BT
Togl, HEHE 1 SR A S A~ 505
TR KR I 7E 28 CA AT o

BEOLE  ZERLOEEE « b2 EOR,
Fl EXCEL, SPSS {748 i124 5T
2 7R
21 REHRMVISIHE

PR T 5 2 IR T 45 G J5 70 U2 2 [ AR 77 5
SRR P A ARSI 1-a 7R, Sk TS R VS 7E
R I R 25 45 1 F B /N ILA A 7%, TRV I %
TR BTN IR, R X TR Bk S Sl 2R A
rh R [ A S R B i — 2D e, R AR T AE
B L) 7 TR A 32 S ik, Y8 IRz sh i &
IGEARRR, e RA%18 Bk A R R e M 288 bk .
EHN 30 A BUZ R TARZ) 3 700 24 TiVE
Pk 73 DRI EETE, Salifh X T R R
1 PRz sk pa 2 R e AR R (B 1-b).

Bl 1 EEhsRpaRERE ik
Fig. 1 Screen for mutants with deficiency in motility

2.2 TITHRAY Southrn £7E

Southern 743245 7R, FHPEXT HE AN 58 AR pk
(R 4 R 4RGN 2] BA— () mini-Tn10 4547, i BAM: X}
P M A R BT ok ) e DR 2 P A D 381, DT i 1] 5
R ND-0IMM 1Y iz 3l ikt [ 58 28 1 R 5%
mini-Tn10 AL EFHAGE (K 2).
23 REHRWKEEMBRENLHE

W A TR TR R R 9% AR R 6 HL R AR A R ORI A 4%
BB A B fE 25 A W, B A R A SRR TR
Y B A e i AR R, e Hoxt kG Y Ak
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ND-01

ND-0IMM pLOF/Km

& 2 Southern Z3Z
Fig.2 Southern-boltting analysis
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BRI
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R
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B3 HERBEKRFMRTHRITKEEMRBLSE
Fig. 3 Chemotaxis of wild type strain and the
mutants to mucus of P. crocea

FROR, T G A AR X 4% B S R YR F) o A F S A Y =%
T EF A= pk p e Ak 15 (P<0.01), 36138 Bl ik s 58
AR B AR 2 (] 3),
24 REHRI K EBHERAHE

S A TR R R 5 72 R e R 8 5 R TR
HATRE AR, JH AP Ouh Bl W R B fe R, EL
R A% TR R R B R A TR R 2 R
(P<0.01)(FE 4), 15t B 4 1 1) 31 5 728 X RS B 11 5%
URTE

70000 @ ND-01 OND-01MM
60 000

€ 2 50000
5;-‘;_: 40 000
=< 30000
= 20000
) 10 000
PR BRI ki
skin mucus gill mucus  intestines mucus

B4 FF4 BUBAR AN SIS MR XS K B A R Y G B
Fig. 4 Adhesion of wild type strain and the
mutants to mucus of P. crocea

25 FHEMEAEFESRE

A I3 240 L PN A 3 a3 o B O TR 8 PR R 85 3R A
PR B AR, RSP R R R, 45
TR BB A A, U A R R AU R
U o B A AR R R R 9 A8 R A D B A I 4 L P ) A

TGEE AR, O B[R] A 25 S 2% B B A 70 P o 58 2
R XA Tl R I N A N, T A A
T IEATETE B M 22 5:(P>0.05), 60 min (45 3
AF T 3 249 ) 7 W 40 L PN 7 T T AS 4 W 2 i 5
WK, —F 60 min MG EW AR EZES
(P>0.05) (&l 5) , ULEHIZ shM: 15 40 A 7 4 W 4 it
P AT i D N LA G

200 000 - @ ND-01 OND-01MM
Z 150 000

100 000
50 000
0

B

60
) /min time
5 FEMNEKMREMRERRATRMBMAFE
Fig. 5 Persistence of wild type strain and the
mutants in phagocytes of P. crocea
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73 931 SR I IR P 2 S5 3 e 7o ey R e B
1 PR, R AR S T 5 1 2R B A BRI 98 AR R,
SERPIH LI R A ) SE T3 22 A R( K 2); i
R R 5 3 NI B G A bR i S B R FE TR
B AR T R Y A BT R S0 2 (R 3) o 1BEH
12 B R X A T 5 0 14 e g 1 2 DA
Ko

x2 BIEREFERABER

Tab. 2 The results of intraperitoneal infection

BOrME  Simfal RIETiE FET=H/%

strain total fish total deaths mortality rate
ND-01 15 12 80
ND-01MM 15 13 86.67
BLEY
* E_m K 15 2 13.3
saline

F3 RBBEPRAEER
Tab. 3 The results of immersion infection

R ER Al RIHETEGE T3 /%
strain total fish total deaths mortality rate
ND-01 15 10 66. 7

ND-01MM 15 4 26.7
BLED

* E_ K 15 1 6.7
saline

3 e

BA BT A B, HA 12 B RE T 19 I R 1
15 B I RETE R AL | RGN AR %0 i 2 H A,
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TR ZAH 00 12 Bl s )5t o A U 1 £ 1 255
PO o fn e ] R AT B (Helicobacter pylori), =%
o5 i TR S N IS S i i TR LE ) BB AR 2 Bl
AR E 41 B 7 A AR P I 6 R A )
FEBLINEE (V. cholera) i1z sl 5 H &k 1Y Z F &
T R e R 1 P I Tl AR Y i
HRIEIN A, BE 5B #EE iz S e HoAE s B fa kN fg
YL (il B, K 2k B E 2 AR R AR 32 B
Bt 5 ARk LA U A 5, AT 00 75 BT
A AITRR TR 500 A5,

AT R, BOR P B B sk 228
XoF LR AR i T R 0 A TR TR ) R Ak I 2
i, ViRl 5is shik g H VI A e . g
1) A A 1 2 200 TR 0 oK 2 B AR B Ak 22 A S e A
JiL P £ Bl S 5 2 i 8 3z B ), AT 7 A AR
Xt I R P Bh 10 X Rh iz s RS 77 |
BEPEY T | 4R 38 AT A L R 1) B PR A
FEHGE 1) 22 565 2L VE o Al SCB S PSR
PR A ST 2R B, )t DI TR A 2 2 34 o 3 BROCH X
AR AE PR VR K A R Ak s 3 s B AR e Y
b I SEAEIN, 0 5 B T R DR A rp IV R R B A
YA G R AR PT BB I AT Ui A 3 R 3 R A
BT AR B 1 — S B E G 512 R R4,
i IV R ERE8.

KA R A B R S — 4, BTN R
ANTE EMMIF AR R AR LA
R S SR T B T, A REHE— 2P AR AL
PR GL S0, R IR VR 8GR 6B 7 A A0 5
JR B ST ) — DB T, AR AR BOR,
Vs i oI D BT A TR TR PR AR A2 Bl B 28 78 i v I 2
A TR ARG T A S 2 A L A R R A,
Y T (132 Bl g 1 & T OB i i — AN B R R,
B 32 shig T RS A9 BE 1P, 0w i K
TR AR B 3 2 B S 0 s T A o A4 R B
1713 A A 0 s R B AT — 2 £ R, A
Vs S SICTRTRS B 10, 200 AT 1% A% 308 6 6 n Dk Bl i
RHKG B T B R bR EEEH, — B4
FEARWE R, B 00 i 2 5 i B I A R RO

FEAE 328 Wi 4H I 9 9 1706 20 gt 2 4 o o
A —AREE . (HARBFRSE AR B, WP AE R el A
Fiz 3y 2 BB 19 2 722 TR PR 349 AT 4 R 2 £ A s 4
M, HE gt A e R B 2R

PR R TE R A AR B IS 60 min AT39RAG HH 24350
AN, (HETERATE 60 min J5 FIAETE m A
FHEREZES . i, VRN AR L%
B, VB oI (1432 sl M5 20 B o0 o W 200 A N 1R A7
TEREJIIF AN B ARG

R0 25 8 K B, 1B Bl X e oI R L
BTy SR A T, SRS Bl R iR 1 S
I HAIETRAUH 26.7%, KT YL B A= A1
BIARSZIGALY 66.7%. K I s 13 5 e 05 Ut
JE L WY A TR B AR RN R G A2 Bl il o 9% AR Bk 1 S 0 4
FFCT R 2 AN K, 0B 5 4 1 AR B 1 59 1
B YLz M 2 T 1 85 0 I B B B2 X
— 455 5 O Toole 2P 55 25 ARV 45 . O Toole
85 R BN HE B RN B AL I 2 1 12 3l 3 8 SR B
T e 554, BN &btz gh A 2 68
SR FE IR R Ye Hh r AT 1 o R DLHED, ARBF 5T T
PRAFHI AR ND-01IMM 28725 (1 J [R] A] i R 52 i
Y TR B B BN, e X A TR 8 8 Ak FTORY B A 2
SZM, DT 2 M 240 P 6 7 3 IR R AR, (HHEAS
MU e s ER N M AER R, A X
ND-01MM HE K 1 548 J Dy RE I 75 2 it — 5%
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Effect of transposon-induced motility defect on
virulence of Vibrio alginolyticus

QIN Ying-xue', XU Xiao-jin', YAN Qing-pi'", SU Yong-quan®, LIU Li-ming', LI Xue-gang'
(1. Fisheries College, Key Laboratory of Healthy Mariculture for the East China Sea of

Ministry of Agriculture, Jimei University, Xiamen 361021, China;
2. College of Ocean and Earth Science, Xiamen University, Xiamen 361005, China)

Abstract: Motility is thought to contribute to the virulence of many pathogenic bacteria. Infection studies
in many motile pathogens found that in many causes normal motility was required for efficient infection.
However, there are few reports on the direct correlation between motility and virulence in Vibrio. In order
to understand the role of motility of Vibrio alginolyticus in virulence, the mini-Tn10/Km transpo-
son-induced mutant bank was constructed and 73 motility defective mutants were screened out by double
semi-soft agar medium. After purification and repeated screening the mutant ND-01MM with stable motil-
ity defect was obtained and identified by Southern blot. The chemotaxis and adhesion of wild-type strain
ND-01 and the mutant ND-01IMM to mucus of the natural host Pseudosciaena crocea and their persis-
tence in phagocytes of P. crocea were tested. The results showed that the chemotaxis and adhesion of the
mutant was highly significantly impaired(P<0.01)when compared with the wild-type strain, however there
was no significant difference in their ability of persistence in phagocytes(P>0.05). The results of infection
test showed that the virulence of the mutant was decreased by immersion infection, but not different from
the wild-type strain by intraperitoneal injection.
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