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Cloning and Squencing of vt2 A and B Subunit of Bacteriophage

Isolated from E. coli O157 : H7

ZHAN G Hui-ying, SUN Jian-he, YAN Yaxian™~
(School of Agriculture and Biology , Shanghai Jiao Tong University, Shanghai 201101, China)

Abgract : According to the nucleotide sequences of the vtl and vt2 toxin genesin GenBank , four
pair of primers were desgned and syntheszed. vtl and vt2 were detected in E. coli O157: H7
strains. Bacteriophage was induced and released from the strain only carrying vt2. Phage DNA
was extracted and used as PCR template for the detection of the vt2, vt2A and vt2-B genes. The
purified vt2-A and vt2-B fragments were inserted into pMD18- T vector. Sequencing proved that
two sequences were genes of subunit A and B of vt2. The homologies of two sequences compared
to their corresponding sequences coding V T2 toxinin GenBank (accesson numbers X07865, NC _
002655, BA000007 , AF291819) were 98% 99%, 96 % 100 %,respectively. Our results re-
vealed that vt2 gene was encoded by bacteriophage, which provides a foundation for further re-
search on horizontal transmisson of V T phage carrying virulent gene.
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pMD18 T
1.2
GenBank 0157:H7
(Accession number :NC_002655) |,
2 vtl vi2 , 933W
sit=11 (Accesson number :
X07865) vt2-A vi2-B
vtl , 302bp , vtl-

:5-CGCTGAATGTCATTCGCTCTGC3 ; vil-
:5-CGTGGTATAGCTACTGTCACC3  vi2

, 516bp ,vt2- :5-CT-
TCGGTATCCTATTCCCGG3; vt :5-CTG
CTGTGACAGTGACAAAACGC3 viZA
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: 5-CCCCITCTA GACTTCA GCCAAAA GGAA-

CACG3 ;vt>A-  :5-CGCCGAATTC CTTAA
CTCCTTTATTTACCCG3 vit2B
, B 303bp ,

Xbal EcoRI , vt2-B- 5-GG
GCICTAGAATGAAGAAGATGTTTATGGCGS ;

vi2-B- :5-GCGGGAATTCAATCAGGTTAT-
GCCTCAGTC3
1.3 vt

DNA 0157
DNA , PCR vtl ,vi2

50 L :Premix Tag (TaKaRa )
29L 2 YL (6Q mol/L) , 19.
§L, DNA 1. 2L 194 |2
min 94 1 min;55 ,1 min; 72 ,1 min
35 , 72 10 min PCR 3%
1.4 o

vi2 LB
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1h, ;

8000 1h, SM ( 5. 8¢

NaCl ,2g MgSO4. 7H20, 50mL 1mol/L TrisCl,
pH7.5) ,
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K,37 30 min, 10 %SDS 56
30 min, ,
DNA ,DNA TE(pH7.6) ,
- 20
1.6 vi2  viZA vi2-B
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vt2, vt2-A  vt2B YL (6Q mol/L) ,
20 L, DNA ML vt2
1.3, vt2-A 194 3 min ,
94 80s,56 60s,72 75s35 , 72
10 min vt2-B :94 3 min ,
94 30s,56 30s,72 30s 35 , 72
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Fig. 1 Detection of vtl and vt2 gene in O157 strains

M ,100bp DNA Ladder marker; 1, E. coli O157 020324 ; 2, E. coli
0157 010920; 3, E. coli 0157 020403.

2.2 vti2 vt2-A  vt2-B
020324 ,
DNA vt2 vt2-A ,vi2-B
, DNA
516bp ,1015bp  303bp,
( 2
2.3 viZ-A vi2-B
viZA  vi2-B PCR
, Gen Bank (vt2-A AY
739670, vt2-B A Y739671) GenBank
X07865(933W ) ,NC 002655
21 70 97 118 133 249
vi2-A: ceereaTrveeesCoroe voefireesosToot seefnvn nne(roosses
KOTBBE:  wrereevesvuaTron wesGuen nesCoroe nenCorer vesfren ven

3 VvtZA

1015

vi2-B

2 vt2 vtZ-A
Fig.2 Detection of vt2 genefor subunit A B in phage

M ,100bp DNA Ladder Marker; 1,vt2-A subunit gene; 2 ,vt2-B sub-
unit gene; 3,vt2 gene.

(0157 eDL933 ) ,BA000007 (0157 Sakai ),

AF291819(0157 ) VT A B
, vt2-A
X07865 98 %, NC_ 002655
BA000007 98 %, AF291819
99 %; vi2-B X07865
96 %, NC 002655 BAO00007
96 %, AF291819 100 %
vt2-A vt2-B
X07865 3
4, 98.8% 96.7 %,
5 6
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Fig.3 Homology comparison of the vt2 subunit A complete sequence
vt2-A , vt2 gene for subunit A complete sequence from phage; X07865, Accesson number of bacteriophage

933W vt2 gene for subunit A in GenBank ;'

38 66 103 108 114 120 123 126 128 132 138
J12-Br e TeemeCornes Arvens Trovnes Grnnns Avemes ArnerGrosme s Covoms Avome e Groenss

KOT8ES: «vers CrrmesTosmraGroransCavmes TonansGermes Goown s Toomas Avome e Grovmne fanmes
4 vi2B
FHg.4 Homology Comparison of the vt2 subunit B complete

sequence

vt2-B, vt2 gene for subunit B complete sequence from phage;
X07865 , Accesson number of bacteriophage 933W vt2 gene for sub-

unit B in GenBank :* ’ . Meanina identical nucleotide seauence.
75 131 132 277 320
Vtg_A; "'"'G"""T"'"‘Q"""D"""_
X07865 """D"""M"""L"' »-‘E'.c e —
5 VvtZA

Fg.5 Comparison of amino acid sequence of vt2 subunit A
vt2-A , Amino acid sequence of vt2 subunit A from phage; X07865,
Amino acid sequence of vt2 subunit A from bacteriophage 933W;
' ", Meaning identical amino acid sequence;’ -’ , Meaning stop
codon

', Meaning identical nucleotide sequence.

13 35 43 90
v12-A: PP O Ry Oy
D D

HOTRES: evvresAvencerDoosoesDave nan

6 vt>B
Fg.6 Comparisonof amino acid sequence of vt2 subunit B
vt2-B, Amino add sequence of vt2 subunit B from phage; X07865, Amino

add sequence of vt2 subunit B from bacteriophage 933W ;' ', Mearr
ing identicd amino add sequence;' -’ , Meaning stop codon
3
Vero 0157:H7
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