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TOM TAT

Tiéu chay, viém rudt, hay héi chimg xung huyét va suy thén..

1 céc tridu chimg dién hinh lién quan dén

bcnh do vi khuln Escherichia coli 0157:H7 giy ra (E. coli O157: H7), vi khuan ndy thudc nhém E. coli tao dgc
tb Shiga (Shiga toxin-producing Escherichia coli, STEC). Nhén tb truc tiép gay bénh 1a ddc td Shiga do ching
STEC tiét ra. Pdc t6 Shiga c6 hai ho 1a shiga toxin 1 (stx1) va shiga toxin 2 (s&x2). Viéc phat hién nhanh nguon
giy bénh ciing nhur phan loai chinh xac cac chung vi khuan E. coli 14 rit quan trong va can thiét. Hién nay, dé
phén loai E. coli ngum ta thudng dua vao gen doc t6. Trong nghién ciru ndy, ching t5i tién hanh tich dong hai
gen stx] va stx2 cha vi khudn E. coli 0157:H7 thu thip duge tai Ha Noi: - gen stx] ¢6 kich thude 151 bp; doan
gen stx2 ¢6 kich thudc 205 bp. Hai gen'stx ma chiing t5i tach dong déu nim & tiéu phin A, tiéu phén c6 vai tro
nhu mét enzyme N- glycosidase. Khi so sanh trinh tir véi cac trinh tyr d3 cong b trén ngan hang gen Quoc té
bang phin mém FASTA cho thiy trinh ty nucleotide cia doan gen ma ching t6i thu dugc c6 do twrong déng
cao (tren 99%) véi trinh ty gen stx cua cac chiing vi khuén E. coli O157:H7 khac. Két qua thu duoc 1a co s&
cho viéc tao bf kit phét hién nhanh E. coli nhém STEC sau nay.
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PAT VAN PE

Héu hét cac bénh & ngudi nhu tiéu chay, viém
rudt, hay hdi chimg xung huyét va suy than
(Hemolytic Uremic Syndrome, HUS) déu lién quan
dén vi khudn E. coli 0157:H7, vi khuin nay thugc
nhém E. coli tao doc td Shiga (Shiga toxin-
producing Escherichia coli, STEC) (Griffin, Tauxe,
1991). Nhan to truc tiép gay bénh 1a doc t6 Shiga do
ching STEC tiét ra (Mead, Griffin, 1998).

Péc té shiga dugc xic dinh lan déu tién boi
Kiyoshi Shiga vdo ndm 1898 do vi khuén Shigella
dysenteriae tiét ra. Poc t6 Shiga c6 hai ho la Shiga
toxin 1 (s&x1) va Shiga toxin 2 (stxZ) (Wang et al.,
2002). Truéc day, gen stx1 duge biét chi co duy nht
mjt bién thé (Melton-Celsa O’Brien, 1998), gan day
mdt bién thé cua sexl 1a sexle da duge cong b6
(Zhang et al., 2002). Trong khi gen stx2 gbm nhiéu
bién thé nhu sex2, stx2b, ste2c, stx2d,...(Kawano et
al, 2008), nhung chi c6 bién thé s&x2¢ dugce tim thay
trong chung E. coli O157:H7 (Fraser et al., 2004).
Céc bién thé sxx2 dugc phan biét voi nhau nho céc
dic diém nhu hoat tinh sinh hoc, phan img mién
dich, hodic thu thé ma n6 két hgp. Do dic tinh két
hop véi thu the khac nhau din dén kha ning gy doc
d6i véi timg t& bao khac nhau. Theo nghién ciru cia

Ostroff va ddng tic gia (1989), ching vi khuin
STEC tao s&x2 ¢6 lién quan chit ché vdi hdi chiing
HUS hon cac ching vi khuin chi tao ra stxl
(Scotland et al., 1987).

Poc té Shiga thuomg c6 chu triac A,Bsbao gbm 1
tiéu phén A va 5 tiéu phin B (Fraser et al., 2004).
Tiéu phén A c6 vai trd nhu mdt enzyme N-
glycosidase cdt mot base adenine cua tidu phan 28S
rRNA thuéc ribosome 60S d3n tGi qua trinh téng hop
protein trong té bao nhiém bénh bi dung lai. Sur khac
nhau vé gen hay acid amin coa. tiéu phan A giira stx1
va stx2 1a khoang 55%. Nam tiéu phan B c6 cac vi tri
két hop véi glycolipid trén bé mit cia té bao dich,
do vdy, nam t1eu phan ndy tuong tu nhu cau nbi
trung gian dé tiéu phin A xam nhip vio trong té bao.

Viéc phat hién nhanh E. coli gdy bénh 13 rat
quan trong, do vdy mdt phuong phap phat hién chinh
xéac va hiéu qua la rat cn thiét. Hién nay viéc phat
hién nhén t6 gay bénh thuong dya trén co ché va doc
tb giy bénh cua cac ching vi khuin.

Trong nghién ciru nay, ching t6i tién hanh tach
dong hai gen stxl va stx2 cua vi khudn E. coli
O157:H7 nhém tao tién dé cho nhig nghién ciru daé
phat trién cac phuong phap phat hi¢n nhanh vi khuén
E. coli 0157:H7 sau nay.
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VAT LIEU VA PHUONG PHAP

Vit ligu

Vi khuén E. coli 0157:H7, ching ndy dugc cung
cap tr bd mén vi sinh vat Truong Dai hoc Khoa
Hoc Ty Nhién- Pai hoc Quoc Gia Ha No6i.

Céc hoa chit sir dyng trong thi nghiém déu 14
nhiing hoa chat tinh khi€t dugc sir dung trong cac
phong thi nghiém vé sinh hoc phan tir (hoa chat clia
cac hang Sigma, Invitrogen, Merck...).

Céc cip mdi:

Sx1F: 5-CGAATCTACATACGTCTTTGCAGTC-3'
Stx1R: 5-ATCTATCCCTCTGACATCAACTGC-3;'
Stx2F:  5-ATTAACCACACCCCACCG-3
St2R: 5-GTCATGGAAACCGTTGTCAC-3;

pJET sequencing F: 5'-CGACTCACTATAGGG
AGAGCGGC -34 ‘

pJET sequencing R:
TCCATGGCAG -3'.

5-AAGAACATCGATTT

Phwong phap

Phuong phap técl} DNA téng s6 cia vi khuin,
DNA plasmid dugc tién hanh theo phuong phép cua
Sambrook va Rusell (2001).

Cac phuong phap vé sinh hoc phan tir nhur cit,
nbi cac- doan gen, tach chiét plasmid, bién nap
plasmid vao t& bao E. coli, dién di kiém tra san phdm
trén gen agarose,... dugc tién hanh theo phuong phép
cua Samrook va Russel (2001).

Hai gen stxl va st duge khuéch dai trén may
GenAmp® PCR System 9700 véi hai cép mdi
sex1F/stx1R va stx2F/sex2R va duge kiém tra v&i hai
cip mdi caa vector pJET1.2. Thanh phin phén img
nhu sau: Pém: 2,5 pl, Mg**: 2,5 ul, dNTP: 2,5 pl,
mdi F: 0,8 ul, mdi R: 0,8 pul, Taqg DNA polymerase:
0,2 pl, DNA template: 5 pl, H;O: 11,2 pl. Chu trinh
phiét nhu sau: 94°C 60 gidy; 52°C 60 gidy; 72°C 1
phit 20 gidy, 13p lai 30 chu ky tir budc 1; 72°C 10
phut.

Trinh ty gen s&x1 va s&x2 dugce xac dinh trén may
giai trinh tu tw ddng ABI 3110 vdi hai cap moi pJET
sequencing F/ pJET sequencing R.

KET QUA VA THAO LUAN
Téch chiét DNA tdng sb tir té bao vi khuén
DNA tdng sb cua vi khudn E. coli O157:H7
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dugc tich theo phuong phép cua Sambrook va
Russell (2001). Két qua kiém tra cho thay, DNA
tdng sb dugc tach chiét khéng bi dut gy va khong
¢6 san pham phuy, c6 3 tinh sach cao, dat chét lugng
str dung cho céc nghién ciru tiép theo.

Nhén ban doan gen stx1 va stx2

Gen stx] va sex2 duoc khuéch dai tir DNA tong
s6 cua chung vi khuin DH5a va E. coli O157:H7
bing hai cip mdi dic higu sxIF/sexIR va
stx2F/stx2R.

Két qua dién di hinh 1 cho thiy & giéng s6 1 va
giéng s6 2 khong xuft hién bing chimg to vi khuan
E. coli DH50 khong mang gen stx] va sex2. Giéng s6
3 xuét hién mdt bing cé kich thuéc khoang 180 bp,
kich thuéc nay tuong tng vdi kich thudc cua gen
stx1 theo tinh toan 1y thuyét. Giéng s6 2 c6 mét bing
vach sdng dam cé kich thuéc khoang 200 bp, kich
thudc nay phi hgp vdi kich thudce cia gen s&x2 nhu
tinh toan theo ly thuyet Nhur vdy, ching ti c6 thé
khing dinh budc d4u da nhan ban thanh cong hai gen
soxl va sex2.

bp

250

Hinh 1. San phadm nhan gen sfx1 va stx2. M: marker; 1:
PCR véi cap méi stx1F/stx1R dbi v6i E. coli DH5a; 2: PCR
v6i c3p moi stx2F/stx2R dbi voi E. coli DH5a; 3: PCR véi
cdp moi stx1F/stx1R d6i voi E. coli O157:H7; 4: PCR véi
ciip mdi stx2F/stx2R d6i vai E. coli O157:H7.

Chon dong gen stx1 va stx2 trong vector
pJET1.2/blunt

Pé tach dong va xéc dinh trinh ty hai gen stx1 va
stx2 ching t6i sir dung vector pJET1.2/blunt. San
phdm PCR sau khi tinh sach duoc gin truc tiép vao
vector pJET1.2/blunt, sau d6 san phim lai dugc bién
nap vao té bao vi khudn E. coli DH50 khong c6 doc
tb Shiga va dugc cdy trai trén méi trudong thach LB
c6 bd sung ampicillin. bé chon duoc dong mang
plasmid tai t6 hop mong muon chung t6i tién hanh
tach chiét _plasmid cua mét s6 khudn lac déi véi timg
gen va kiém tra gen bang phuong phap PCR véi cip
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mOl trén vector pJET1.2 do hang Fermentas cung
chp. Cip mdi nay s& khuéch dai doan trinh ty nim
gitra vi tri da tach dong cua vector.

Déi v6i stxl cé hai dong plasmid lya chon déu
chira gen, sau khi dién di ca 2 miu d& c6 1 bing kich
thuoc khoang 250 bp (hinh 2). Péi voi stx2, chung
ti tién hanh chon 5 dong vi khuan va chay PCR.
Theo tinh todn 1y thuyét, sin phdm PCR 1a mét bang
¢6 kich thuéc khoang 300 bp.

250 bp

Hinh 2. San phdm PCR voi cap mdi cua vector. M: Marker;
1, 2: déng khuan lac 1 va 2.

Péi véi gen sbt:

Két qua kJem tra trén gel agarose (hinh' 3) cho thay
cac giéng s6 1, 2,4,5duco 1 bang vach sang, o
nét ¢ kich thuéc khoang 300 bp. Riéng gi€ng s6 3
khong xuét hién bang san phim PCR, nhu vy,
ching t6i c6 thé két luin cac dong khuin lac sé 1, 2,
4, 5 c6 mang gen stx2. Pén day, dé khing dinh chac
chin két qua tach dong ctia minh chung t6i tién hanh
tinh sach san pham PCR va gidi trinh tu plasmid thu
dugc cua dong s6 1 dbi véi gen sexl va dong sb 5 déi
Vol gen six2,

250 300 bp

Hinh 3. San pham PCR v&i cap mdi clia vector. M: Marker;
1-5: dong khudn lac s6 1-5.

CGAAACAAAT TATCCCCTGT GCCACTATCA ATCATCAGTA

F )

AAGACGTACC TCCTGATGAA ATAGTCTGTA ATGGAGTACC TATTGCAGAG CGAATGACAT

Trinh ty protein suy dién la:

TAKTYVDSLNVIRSAIGTPLQTISSGGTSLLMIDSGTGDNLFAVDVRGID

Doi véi gen stx2:

BN EEREEEGAEEECGC AGTTATTTTG CTGTGGATAT ACTAGGGCTT GATGTCTATC

AGGCGCGTTT TGACCATCTT CCTCTGATTA TTGAGCAAAA TAATTTATAT GTGGCCGGGT

TCGTTAATAC GGCAACAAAT ACTTTCTACC GTTTTTCAGA TTTTACACAT ATATCAGTGC

CCGoT NN TOCRTEAT

Trinh ty protein suy dién la:

INHTPPGSYFAVDIRGLDVYQARFDHLRLIIEQNNLYVAGFVNTATNTFYRFSDFTHISV

Hinh 4. X4c djnh trinh ty doan gen stx1 va stx2.

Xic dinh trinh tr doan gen stxl va sex2

Sau khi tach chiét va tinh sach DNA plasmid,
chiing 161 x4c dinh trinh tu gen theo phuong phap

cua Sanger va df‘)ng téc} gia, st dung trén may xac
dinh trinh tuy tr ddng. K&t qua xac dinh trinh tu dugc
trinh bay trén hinh 4.

Sau khi xur 1y s6 liéu, chung t5i thu duoc doan
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gen stx1 c6 kich thude 151 bp (twong ung 50 acid
amin); doan gen s&x2 c6 kich thudc 205 bp (tuong
ung 68 acid amin). Hai gen s&x ma ching t6i tach
dong déu nim & tiéu phan A, tiéu phan c6 vai trd nhu
mét enzyme N-glycosidase. Két qua so sanh trinh t
v6i cac trinh ty da céng bd trén ngin hang gen Quéc
té bing phin mém FASTA (http://www.ebi.ac.uk/)
cho thdy trinh tu nucleotide (va trinh tu acid amin)
cua doan gen stx c6 d6 tuong df)ng cao (trén 99%)
v6i trinh tu nucleotide (va trinh tu acid amin) hai gen
stx clia cac chung vi khudn E. coli O157:H7 khéc.

KET LUAN

Hai gen stx1 va so2 cia vi khuin E. coli
O157:H7 da dugc tach dong; gen stxl va s&x2 c6
kich thudc tuong tng la 151 bp va 205 bp.

Gen stx ¢6 d6 tuong ddng hon 99% so véi céc
trinh tu gen stx cua cac ching E. coli 0157:H7 dang
ky trén Ngan hang gen quoc te.
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SUMMARY

Severe disease and outbreaks of disease such as bloody diarthoea, non-bloody diarrhoea and the
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haemolytic uraemic syndrome (HUS) are most commonly due to serotype O157:H7, Shiga toxin-producing
Escherichia coli (STEC). E. coli O157:H7 often produces two antigenically distinct types of stx, stx1 and stx2
that cause of some diseases. Analysis of virulence genes is a very useful method for subtyping STEC. In this
study, we used stx genes for typing E. coli 0157:H7 from Hanoi, Vietnam. We obtained the stx1 gene of 151

bp and the gene s£x2 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 O157:H7, PCR, shigatoxin, stx] gene, stx2 gene, vector pJET1.2

111



