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Abstract: 5 strains of verocytotoxigenic (VT) bacteriophage were isolated from E.coli O157 strains,
cow feces, chicken feces, sewage and purified by two-layer agar assay. Gene v¢2 was amplified by PCR
in these phage isolates. The plaques of these phages were 0.5-2mm in diameter and the titre of phages
with lucidity plaques against host strain MC1061 was more than 10° PFU/mL. A lysogen with v2 gene
was obtained after transfecting MC1061 by VT2 phage SH® W1 isolated from sewage. The cytopathic
effect on Vero cells was produced after inoculating the filtrate from the above lysogen, while no
cytopathic effect was appeared inoculating the filtrate from MC1061 cultured in the same condition. All
these showed that VT2 phages were common in environment and VT2 virulent factor could transfer
horizontally through the lysogenic infection by VT2 phage. VT2 phage is related to the virulence of
bacteria.
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BE: XRRFIARERE MC1061, 2N EHEEAMLMPCR T ¥ vi2 BH, 43N KFE O157 Mk, 4%,
WG KPS BERE S BE v2 BEMMEA. XEMEBEE, H2HN 052 mm, NiRENBREMNYE
10°PFU/mL UA E, #EHUEATH 56°C30min FIYER . HME stk 4 BBk SH o W1 &% MC1061 5, £ PCR $EHB
—HREIR R KMCI061/SH O W1). ¥FUFHKRT LB HIFEBRS Vero MM T BEEMREMN, 1 MC1061 ZEF]
FEAGTHEFNBRTCHRAZE, R VT2 MEEEDEER v2 EHERKEES, EET VT2 ME &K
REMEENEX.

XA WEG: w2 B B MRRE: SHED

RESHE. $852.65 MEERIRE: A SCEEARED:  1003-5125 (2004)04-0389-05

H 1982 FEHRMEANHMERGE UK, K BE. BOERFESMEEEELY. KENFR
BT O157 EA—MFNBURM MER ST Wh VT RHEMMEE (VT BEE) &8 57,
FEaN. REZREENELIRTEESY, VT AFMER, VT1 M VT2, VT SRETE
BEEFRMEZ —RE =4 EH H K (Shiga toxin, ST),  FiF=4EMK ST LFxRL2—8, FEERTHLE.
HTiZFERAER Vero ARE, FHILMRA Vero VIREBERESSTH—EWER, BHEHREN SN,
#F ¥ (Vero toxin, VTs), EfeSIE LEARM AE  FEAATHEUSINHARNE. VT 5EHLEE
{5 (attaching and effacing lesion), H5 WMt K  RAEAHLI AB WHA, B—4 A WHAL (32kDa)
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F—AFEAE B WAL (7.7kDa R AK) #k. B
VRN RZARESED, NMEERARKENES,
FFE/ESTNEML. A TRUBBRER AR
FRALIEYER 27kDa B A1 WH47, Al K3 RNA
N-BEHEENEY, frRi R EZ 4 28S rRNA,
MM E QS RS R KM, BUE
MAFET-. VT R VT2 RH 60%H DNA fIEER
PR, BREREAR. F—FEEET 8%
BARE VT SH#NEEERE, ATiREAB LR
M VTs, MBAMEMBORN. 44, WEEENE
R o R AR B B R B A ¥ 3, (HWE B (ATE R IR
18 A 1 I DA R 76 40 B 25 R 45 A (R 4k b )4
AMARERMB LK. KBFFHE 0157 F VT WE
B REEAMTAL &, BHATEBRKHA
B 0157 M HEREHHYE, RRE M KB
B 0157 Btk 438, MIEREAKFHT VT BE
PRI B E, X TR Bkt fT T
YEIRFE IR Vero ZBBAF HilE, FET VI2
BRI R LR VT2 BBk v IR v] 198 41
WEN, MAELEBHXBTE 0157 #BE4EFHE
B

1 MHEFE

1.1

KIGAr i 0157: H7 ATCC 43889, EZFx#H O
RERRELAR LESRERSE, 3 Bk XBHE 0157
SEHRBEAAETSELEEY. BHEEHETE
MC1061 HEEMPHRKERYE, BEFRSE
Meissner % @1,
12 HEHEPEHFHS B

BB S B KA 0157 ATCC Bk 3 B4
BRI BB R LB 3557, 37CHE R 6h GLHRBN
0.45um FERRITEE. 2 FE 0.5mL K, EFmE
CEESEFRERAIBRAEERENHHEME R
B MC1061 4R, 37°CHE3F 18h, RN NE
BB PR R, AeEEHIBEE.
13 4%, BERTSKIEEENSE

¥ 5 mL MC1061 5/~ @M T 50 mL LB 53
K%, 37CHE3E 6h EaHIMA 10g e RER
A4 PRI (4 BIK B g X A5 4 35 0 3 0
%); 84 5 mL FEoREER T 3 KK SOmL LB
IR, 37°CHEFE 6h Ja, I 100mL {5KEEAR (R
B LRl AN E RN S5EY B B WA TET5K, pH
6.8), 4k L4E3EFF 12h, 10 0.2mL E A IR % #53% 15min,
4°C10000r/min #5.L» 10min, F#E®ZLHZH 0.45um

PEREITE, MR 1.2.1 A, RIERTRE
A,
14 M@ _

B IR EHEREANEBE 10 EHE, FH
REG e CFREER 1.5% 38, LER 0.8%
AR 2 EER TR, WS M
AR EBRECRANEBE, BB EHIESEN LB &
IR, 37°CHEFE 18h fEILE, BHRANER favkit
TRETH, £ 2~3 kK, HEFRERSAL/N
TEE—BHMERE, BIIRTE TAMMEE. AX
BTSN AAMEEDE, 8% T 5~10mL ¥ LB
i, ERETEERE 2h Fn—WE, %R
H 15 min, JB&% 4°C10 000 r/min B> 10min, Lk
THBI MR B A BEvE R, 4 CIRFER .

15 MEEE v2 BEBRD

IR A IR B A 7 B AR FE SR 10mL, B Sa-
mbrook % 77EM, FIH Promega 4\ A]RALIIMEE
1A DNA A&, &MU, REEHE A DNA.
28 James Z' B339, ¥I¥ 1kb v2 ATE
Bpr R, FHSIA 5 TACTGTGCCTGTTACTG
G3', T#H5I¥AS TCTGTTCAGAAACGCTGC
37, BBCHIRAIMWERk DNA, $ &4 K 94°C
it 1min, /5 95°C 1min, 59°C 1min, 72°C2min,
3£ 30 4MEIR, 72°C A8 Smin, MgCl, B 4 15mM,
W ATCC43889 1 MC1061 F)%: 24K DNA 4% 4 FH
MR, § 185 0.7% B IRREEE R Ik, W
1.6 REE MR

KA EA v R AIVEE A2 B R XY
BEERak# T AR 8, LORB RS Bk
M. U EREEES BEHKE 4C. 56C. &b+
RIRS et . 45 BIAR S BB FY LB 3535 37°CHE5F
16h, %5334, —H4C. —mmEH (RKE 1
%) —11 56°CK# 7 HYEA 30min. 2R )5 4°C 10000
rpm B0 10min, _FIEWEWRE AR BRRAA .

17 HEE S EFsmT

I 0.5mL 57K 4 B I f) VT2 BEE 1L =4,
INAE] 0.2mL F)XS IR FE R B MC1061, BER
4, 37°C{EH 60min /5, BX 0.1mL iR B&%H5
#3) LB PR, 37CiER I, EFHEERN. Bk
RABERE%, LB BRI, BERna
BEN VT2 BMEENERE X8, FIAXZE RS
BATHERRN, WREEHERREEARRY
B, ZEKRETEBERE. 8 VT2 Wk
B MC1061 YEXTHE . EXRTSEARVR T 25Ul 94°C
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B 15min fE&EMR, REXH 1.3 F1iE#AT PCR,
B P ) w2 A TRfT LR, 5 ATCC 43889
1 MC1061 43 5 A B FIBH ) B, FLER I ve2
B[R Y BRI Ol VT2 WG R R B 5 T ) 305
1.8 WEERT VT2 SR E"

¥ K H B O157TATCC #£. MC1061 [#] VT2
W RS TR . MC1061 7F 10mL LB 3535
3TCHESR 24h, RS HR R 045um JERLIE,
TR & 10% 85k M 1640 34T 2 {5868, fn
NF AR Z /Y Vero ALY 96 FLER T, 37°CHE
7% 18h J5 W %< CPE, #ELENLM 48h, LL 50% L E R
20 0 A AR AR ) e R R REBE A VT SR .

2 #X

21 VIR BEEMSBS5LE

4 BKBHT A O157 MHkiYiEM. 36, Mm%
Mg AR R R, rREHE, W§
ANFE A I8 H P Ak T AR A — B v
{hapkk, TR ITE2 N 0.5~2 mm, MR w4
BIAMEE (B 1), 4% PCR #ill v2 HH,
ARTF S PREED 19 kb BF R ik 0 O B A 2),
KoE S PR VT2 BB (1),
22 BEE KR4I

S PR B 1 4 2 R O L R B A i 107
PFUmML /A7, Zibifh KRR IR, U2 3l
TG A o B BB 394 10°PFUIML Bl E (&
1), MR 164 B Rk S A AN S6°C KA 30min [, #f

R MC1061 (USRS A B T B8, 2RI
BER LA BULE A, W AN iEE 107
PFU/MmL UL & (F 1), A WAL 4 25 B H W i {4
X FATR 56°CHH BRI S -

B R (o 125 BRI A B MC 1061 TE2 RE o o
Fig. | 'The plaques of the phage infecting host strain MC1061

1 2 3 4 5
bp

3530

947 1000bp

B2 PCR ¥ MEWERS 4 vi2 A8
Fig. 2 Amplified /2 gene from bacteriophage isolates
1, Lambda DNA/EcoR I+Hind 111 Marker; 2, SH®O1: 3, SH®02: 4. SH

®B: 5, SHOC; 6. SHP W1,

1 VT WE RS Bkt

Table 1 _Characteristics of the isalation strains of VT bacteriophage
Bacteriophage ) Titres Titres (PFU/mL) after treatment with
. Host strain Sample source Sample numbers w2 gene
isolates PFUmL Chloroform 56T
SH b 01 ATCC 0157 1 + 52%10° 367 10" 45107
SH b 02 0157 isolates 3 4 6.7510° s2x 10 26x10¢
SH$B ll’:-']l; Cattle feces 20 + 8.5 10° 37x0? 0.7 108
SH$C Chicken feces 20 + 43107 39x10% 6.5% 107
SHd Wl Sewage 15 4 28 10" 72X 10 0.8 10°

23 BRERIRE w2 EFEBN

M SRR Tim 7Kk £ 4 B 4852 ¥ VT2 MR 4 SH
dWI1 B MCI061, HEFRI5 RSB LG T
W PRI AR SHO W, o WA bl i BE el 1
A EY A I, ATRfE A oA SH
GWI1 IR (MC1061/SH O W1 ). £: PCR 1,
PR A 0157 ATCC BRSS9 4 1kb (7

Faff, 1 MCI061 T 5 1kb %R EHF I (&
30, R SE T ATIRB TS VT2 MO R
T
24 HEER VT SEHMBNE

0 A 55 TR o R R KRR 2 ) Vero Ji5 s
ATCC BRIFIENR 18h 07 A 4 Mo 7, S Fe ik
MM, 4. B mESET. MCI061 [ VT2
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W B R TS R e H L B Vero 0 & AR ARALLAY
AR (B 4), TS 48h RN 451k
2", 2", i MC1061 {38 5 4 F ) 48h & TR

bp

1000 1000bp

B 3 R R RN B A ) e B AL f il
Fig. 3 Detection of w2 gene from the lysogen strain and phage

I, Marker; 2. ATCC; 3, MC1061; 4. SH b W2: 5, MC1061/SH & W1,

B 4 Vero HMEFEFMHE (MCI061/SH & W1) E IS 1%
¥ (A) RUER40M (B)

Fig. 4 The cytopathic effect of Vero cells after inoculating ba-
cterial (MCI061/SH & W1) filtrate(A) and normal
cells(B)

3

KEFF i 0157 AN ARG, RE i K
s s, HpREENRE VIs. EifE, X
ZHOA P VT2 R EE D EE, T4 VTI
(RTER BRI 5 R M e e e i Y . VT2 R AR RE
0L P9 S A B BTt VTl 48 1000 {50, B
it VT2 HESME T MRIE, RBET” VT2
(1 6 k5 N\ B i 1 JR B 4n S IR RO HOEE, B VT2
£ 0157 FH P EEIEH. FEBF VT hEE{E
Hhd, MREX VT BEEOTFFREREAH, FHik
AR U B A w2 FEH R R, DL IR E
B R TFAE VT2 MEps ik, LI RRF T VT2
WL A R 7 7 B 5 o Y A A

HEMERRRE TR AR ERER, —
FOMBME Qysis), 5 —Fp 2P (lysogeny). VT
WEE R T A KB AR R, N MR TE

JGRETE R TEMEM 3 (lysogenic bacteria). fFH#
PR DR A RRRY, VT
I O R BLATIXRREE, PR AR A 3 [/l — VT2
T A SFE R AN [R) ) 7 i B m ol s A T R B, LT
] e IR R i

WHIE VT WER A 5 R4 (ysogenic
conversion) ““'®, BB IR, B0 S A7
6 W e, AET| IR A0 s % R P A R A
UL O sl B R B . A B P 4 BT RE I
VT2 W 4, BEFRRH MC1061 5 /=4 10 6
(MC1061/SH & W 1), AMUMEERACE EBRT v2
HEFE R, mE2 Vero MR HiAL R,
VIR 5 R IEHT Vero AL =4 T Biva )5
HiER. BT MCI061 ASHEfF Vero 41 i ™ 4= 7628,
BRI ot T DA e S A 30 Vero 41 M i 35 0 1 RS fy
T VT2 W Ry, ISR RIE VT2 fir
B IXFA DIEE T VT2 W E R 5 40 8 a5 7 A %
P WICERE R A RES R4 & ) ARk, [
i KA FF R B e p R B RN, R
M OVT RREERITR, AMUGERR KB E 0157
BRI, Rt AR RN B 2 R R A, (A
SRR R A T R R .
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