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T 6 M TAT 

Tieu chay, viem mot, hay hoi chiing xung huyet va suy than.. .la cac trieu chiing dien hinh lien quan den 
bfnh do vi khuin Escherichia coli 0157:H7 gay ra (E. coli 0157:H7), vi khuin nay thugc nhdm E. coli tao dgc 
td Shiga (Shiga toxin-producing Escherichia coli, STEC). Nhan t6 true tiSp gay benh la dgc t6 Shiga do chiing 
STEC tiSt ra. Dgc t6 Shiga co hai hg la shiga toxin 1 (stxl) va shiga toxin 2 (stx2). Viec phat hien nhanh nguon 
gay benh ciing nhu phan loai chinh xac cac chung vi khuin E. coli la rit quan trgng va can thiet. Hien nay, de 
phan loai E. coli nguoi ta thu6ng dua vao gen dgc to. Trong nghien cuu nay, chung toi tien hanh tach dong hai 
gen stxl va stx2 cua vi khuin E. coli 0157:H7 thu thap dugc tai Ha Ngi: gen stxl co kich thuac 151 bp; doan 
gen stx2 co kich thuac 205 bp. Hai gen six ma chung toi tach dong deu nam a tieu phan A, tieu phan co VM tro 
nhu mgt enzyme N-glycosidase. Khi so sanh trinh tu vai cac trinh tu da cong bo tren ngan hang gen Quoc te 
bang phin mem FASTA cho thay trinh tu nucleotide cua doan gen ma chiing toi thu dugc co do tuang dong 
cao (tren 99%) vdi trinh tu gen stx cua cac chung vi khuin E. coli 0157:H7 khac. K6t qua thu dugc la ca sa 
cho viec t̂ o bg kit phat hien nhanh E. coli nhom STEC sau nay. 

Tit khoa: E. coli 0157:H7, shiga toxin, gen stxl, gen stxl, PCR vector pJETl.2 

DAT VAN DE 

Hau het cac benh a nguoi nhu tieu chay, viem 
raot, hay hoi chiing xung huySt va suy than 
(Hemolytic Uremic Syndrome, HUS) dhx lien quan 
dSn vi khuin E. coli 0157:H7, vi khuin nay thuoc 
nh6m E. coli tao dpc t6 Shiga (Shiga toxin-
producing Escherichia coli, STEC) (Griffin, Tauxe, 
1991). Nhan t6 tirrc tidp gay b?nh la doc t6 Shiga do 
chung STEC ti6t ra (Mead, Griffm, 1998). 

Dpc to shiga duac xac dinh l4n dau tien boi 
Kiyoshi Shiga vao nam 1898 do vi khuin Shigella 
dysenteriae tik ra. Doc t6 Shiga co hai hp la Shiga 
toxin 1 (stxl) va Shiga toxin 2 (stx2) (Wang et al, 
2002). Truoc day, gen stxl dugc bilt chi co duy nhit 
mOt biSn the (Melton-Celsa, O'Brien, 1998), gin day 
mpt bien thk ciia stxl la stxlc da dupe cong bo 
(Zhang et al, 2002). Trong khi gen stx2 g6m nhiSu 
bien thS nhu stxl, stx2h, stxlc, 5Cic2d,...(Kawano et 
al, 2008), nhung chi c6 biln thi stxlc dugc tim thiy 
trong chung E. coli 0157:H7 (Eraser et al, 2004). 
Cac bien thi stxl dugc phan biet voi nhau nha cac 
d̂ c dilm nhu hoat tinh sinh hpc, phan ung mien 
djch, hoac thu thi ma no kit hgp. Do dac tinh kit 
hpp voi thu thi khac nhau din din kha nang gay dpc 
dli vdi timg tl bao khac nhau. Theo nghien ciru cua 

Osfroff va d6ng tac gia (1989), chung vi khuin 
STEC tao stxl c6 lien quan chat che voi hoi chiing 
HUS ban cac chiing vi khuan chi tao ra stxl 
(Scotland era/., 1987). 

Dpc t l Shiga thudng co cau tnic A1B5 bao gom 1 
tilu phin A va 5 tilu phin B (Eraser et al, 2004). 
Tilu phin A co vai tro nhu mot enzyme N-
glycosidase cit mpt base adenine ciia tilu phan 28S 
rRNA thupc ribosome 60S din toi qua trinh tong hpp 
protein frong tl bao nhilm benh bi diing lai. Su khac 
nhau vl gen hay acid amin cua tieu phan A giira stxl 
va stxl la khoang 55%. Nam tilu phin B co cac vi tri 
kit hgp voi glycolipid fren bl mat ciia te bao dich, 
do vay, nam tilu phin nay tuomg tu nhu ciu nii 
trung gian dl tilu phin A xam nhap vao frong te bao. 

Viec phat hien nhanh E. coli gay benh la rat 
quan trpng, do vay mpt jjhuong phap phat hien chinh 
xac va hieu qua la rit cin thilt. Hi§n nay viec phat 
hien nhan t l gay benh thucmg dua tren co che va dpc 
t l gay benh cua cac chung vi khuan. 

Trong nghien ciiu nay, chung toi tiln hanh tach 
dong hai gen stxl va stxl cua vi khuan E. coli 
0157:H7 nhim tao tiln dl cho nhvmg nghien ciiu dl 
phat triln cac phuomg phap phat hien nhanh vi khuin 
£. co//0157:H7saunay. 
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VAT LIEU VA PHUONG P H A P 

Vat lif u 

Vi khuin E. coli 0157:H7, chung nay dugc cung 
cap tii bp mon vi sinh vat Truong Dai hpc Khoa 
Hpc Tu Nhien- Dai hpc Quoc Gia Ha Npi. 

Cac hoa chat sfr dung frong thi nghiem deu la 
nhiing hoa chat tinh khiet dugc su dung frong cac 
phong thi nghiem ve sinh hpc phan tu (hoa chat cua 
cac hang Sigma, Invifrogen, Merck...). 

Cac cap moi: 
5'CclF:5'-CGAATCTACATACGTCTTTGCAGTC-3' 
5fcclR:5'-ATCTATCCCTCTGACATCAACTGC-3;' 
StxTP: 5'-ATTAACCACACCCCACCG-3'; 
StxlR:. 5'-GTCATGGAAACCGTTGTCAC-3;' 
pJET sequencing F: 5'-CGACTCACTATAGGG 
AGAGCGGC -3'; 

pJET sequencing R: 5'-AAGAACATCGATTT 
TCCATGGCAG -3'. 

Phuorng phap 

Phuomg phap tach DNA tong so cua vi khuan, 
DNA plasmid dugc tien hanh theo phuomg phap cua 
Sambrook va Rusell (2001). 

Cac phuomg phap vl sinh hpc phan tu nhu cit, 
noi cac doan gen, tach chigt plasmid, bien nap 
plasmid vao tl bao E. coli, dien di kilm fra san pham 
fren gen agarose,... dugc tiln hanh theo phuomg phap 
ciia Samrook va Russel (2001). 

Hai gen stxl va stxl dugc khulch dai fren may 
GenAmp® PCR System 9700 voi hai cap mli 
stxlflstxlK va stxlF/stxlR va dugc kilm fra voi hai 
cap mli cua vector pJETl.2. Thanh phin phan iing 
nhu sau: Dem: 2,5 pi, Mg^ :̂ 2,5 pi, dNTP: 2,5 pi, 
mli F: 0,8 pi, mli R: 0,8 pi, Taq DNA polymerase: 
0,2 pi, DNA template: 5 pi, HjO: 11,2 pi. Chu tiinh 
nhiet nhu sau: 94°C 60giay; 52°C 60 giay; 72''C 1 
phiit 20 giay, lap lai 30 chu ky tu budc 1; 72°C 10 
phiit. 

Trinh tu gen stxl va stxl dugc xac dinh fren may 
giai trinh tu tu dpng ABI 3110 voi hai cap moi pJET 
sequencing F/ pJET sequencing R. 

KET QUA vA T H A O L U A N 

Tach chiet DNA tong s6 tir t l bao vi khuin 

DNA ting s6 cua vi khuin E. coli 0157:H7 

dugc tach theo phuang phap ciia Sambrook va 
Russell (2001). Kit (̂ ua kilm tra chothiy, DNA 
ting s6 dugc tach chiet khong bi diit giy va khong 
CO san phim phu, co dp tinh sach cao, dat chat lugng 
su dimg cho cac nghien ciiu tiep theo. 

Nhan ban doan gen stxl va stxl 

Gen stxl va stxl dugc khulch dai tfr DNA ting 
s i cua chung vi khuin DH5a va E. coli 0157:H7 
bing hai cap mli dac hieu stxIF/stxIR va 
stxIF/stxlR. 

Kit qua dien di hinh 1 cho thiy a gilng si 1 ya 
gilng si 2 khong xuit hien bang chfrng to vi khuin 
E. coli DH5a khong mang gen stxl va stxl. Gieng so 
3 xuit hien mot bang c6 kich thuac khoang 180 bp, 
kich fhuac nay tuong iing voi kich thuac cua gen 
stxl theo tinh toan ly thuylt. Gilng si 2 c6 mot bang 
vach sang dam c6 kich thuac khoang 200 bp, kich 
thuac nay phu hpp vdi kich thuac cua gen stxl nhu 
tinh toan theo ly thuylt. Nhu vay, chiing toi co thi 
khing dinh buac dau da nhan ban thanh cong hai gen 
stxl va stxl. 

250 

Hinh 1. San pham nhan gen stx1 vd stx2. M: marker; 1: 
PCR vdi cgip moi sfx1F/sbf1R doi vdi £. coli DH5a; 2: PCR 
vdi cap m6i stx2F/sfx2R doi vdi £. coli DH5a; 3: PCR vdi 
cap moi stx1F/sbf1R doi vdi E. coli 0157:H7; 4: PCR vdi 
cap moi stx2F/stx2R doi vai £. co/;0157:1-17. 

Chon dong gen stxl \k stxl trong vector 
pJET1.2/blunt 

De tach dong va xac dinh trinh tu hai gen stxl va 
stcl chung toi su dung vector pJET1.2/blimt. San 
pham PCR sau khi tinh sach dugc gan true tiep vao 
vector pJET1.2/blunt, sau do san pham lai dugc biSn 
nap vao te bao vi khuan E. coli DH5a khong co dpc 
to Shiga va dugc cay frai fren moi truang thach LB 
CO bo sung ampicillin. De chpn dugc dong mang 
plasmid tai to hgp mong muln, chiing toi tiln hanh 
tach chilt plasmid cua mot s i khuin lac dli vdi tiing 
gen va kilm fra gen bing phuang phap PCR vdi cap 
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moi fren vector pJETl.2 do hang Fermentas cung 
cap. Cap moi nay se khuech dai doan trinh tu n im 
giiia vi tri da tach dong cua vector. 

Doi vdi stxl ca hai dong plasmid lua chpn deu 
chiia gen, sau khi dien di ca 2 mlu d l co 1 bang kich 
thudc khoang 250 bp (hmh 2). Dl i vdi stxl, chiing 
toi tiln hanh chpn 5 dong vi khuin va chay PCR. 
Theo tinh toan ly thuylt, san phim PCR la mpt bang 
CO kich thudc khoang 300 bp. 

Ket qua kilm fra tren gel agarose (hinh* 3) cho thiy 
cac gilng so 1, 2, 4, 5 diu co 1 bang vach sang, ro 
net cd kich thudc khoang 300 bp. Rieng gilng s i 3 
khong xuit hien bang san phim PCR, nhu vay, 
chiing toi co the kit luan cac dong khuin lac s i 1, 2, 
4, 5 c6 mang gen stxl. Din day, d l khing dinh chic 
chan ket qua tach ddng cua minh chiing toi tiln hanh 
tinh sach san phim PCR va giai trinh tu plasmid thu 
dugc ciia dong so 1 doi vdi gen .stcl va ddng s6 5 dl i 
vdi gen stxl. 

250 bp 

Hinh 2. San pham PCR vdi cap moi cua vector. M: Marker; 
1, 2: ddng khuan lac 1 va 2. 

250 ^ ,1^,.vJ-300bp 

Hinh 3. San pham PCR vol cap m6i cua vector. M: Marker; 
1-5: dong khuan lac so 1-5. 

D6i vdi gen stxl: 

AAGACGTACC TCCTGATGAA ATAGTCTGTA ATGGAGTACC TATTGCAGAG CGAATGACAT 

TCAG| 

Trinh tv protein suy dien la: 

TAKTYVDSLNVIRSAIGTPLQTISSGGTSLLMIDSGTGDNLFAVDVRGID 
Doi vdi gen stx2: 

^^BBSKBSSKtBKlR''^'^ AGTTATTTTG CTGTGGATAT ACTAGGGCTT GATGTCTATC 
AGGCGCGTTT TGACCATCTT CCTCTGATTA TTGAGCAAAA TAATTTATAT GTGGCCX^GGT 

TCGTTAATAC GGCAACAAAT ACTTTCTACC GTTTTTCAGA TTTTACACAT ATATCAGTGC 

CCGGT| 

Trinh ty protein suy dien Id: 

INHTPPGSYFAVDIRGLDVYQARFDHLRLIIEQNNLYVAGFVNTATNTFYRFSDFTHISV 

Hinh 4. Xac djnh trinh ty doan gen stxl va sfx2. 

Xic djnh trinh tu doan gen stxl va stxl 

Sau khi tach chilt va tinh sach DNA plasmid, 
chung toi xac djnh trinh tu gen theo phuang phap 

cua Sanger va dong tac gia, su dung fren may xac 
dinh trinh tu tu dpng. Ket qua xac dinh trinh tu dugc 
trinh bay tren hinh 4. 

Sau khi xu ly so lieu, chiing toi thu dugc doan 
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gen stxl CO kich thudc 151 bp (tuomg iing 50 acid 
amin); doan gen stxl c6 kich thudc 205 bp (tuong 
ling 68 acid amin). Hai gen stx ma chung toi tach 
ddng deu nam d tieu phan A, tieu phan cd vai fro nhu 
mpt enzyme N-glycosidase. Ket qua so sanh trinh tu 
vdi cac frinh tu da cong bo tren ngan hang gen Quoc 
te bang phan mem FASTA (http://vvww.ebi.ac.uk/) 
cho thay trinh tu nucleotide (va frinh tu acid amin) 
cua doan gen stx cd dp tuomg dong cao (fren 99%) 
vdi frinh tu nucleotide (va trinh tu acid amin) hai gen 
stx cua cac chiing vi khuan E. coli 0157:H7 khac. 

KETLUAN 

Hai gen stxl va stxl ciia vi khuan E. coli 
0157:H7 da dugc tach ddng; gen stxl va stxl cd 
kich thudc tuomg iing la 151 bp va 205 bp. 

Gen stx cd dp tuomg dong hom 99% so vdi cac 
frinh tu gen stx cua cac chiing E. coli 0157:H7 dang 
ky fren Ngan hang gen quoc te. 
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SUMMARY 

Severe disease and outbreaks of disease such as bloody diarrhoea, non-bloody diarrhoea and the 
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haemolytic uraemic syndrome (HUS) are most commonly due to serotype 0157:H7, Shiga toxin-producing 
Escherichia coli (STEC). E. coli 0157:H7 often produces two antigenically distinct types oistx, stxl and stx2 
that cause of some diseases. Analysis of virulence genes is a very usefiil method for subtyping STEC. In this 
study, we used stx genes for typing E. coli 0157:H7 from Hanoi, Vietaam. We obtained the stxl gene of 151 
bp and the gene stx2 of 205 bp in length. Comparing our collected genes with sequencing data available on the 
Genbank result a similarity of over 99%. 

Keywords: E. coli 0157:H7, PCR, shigatoxin, stxl gene, stx2 gene, vectorpJETl.2 
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