NGHIEN CUU BIEU HIEN PROTEIN CAGA CUR HEL/COBACTER PYLORI
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TOM TAT

Dat van dé: Helicobacter py/or/ (H. pylori) duwoc
chirng minh ¢é lién quan dén céc bénh vé da day-ta
trang va ung thw da day. Pay la vi sinh véat thé hién
tinh da dang sinh hoc cao gdy khé khan trong chén
dodn va diéu tri. Nghién ctru vé sw biéu hién protein
cagA tao tién dé cho viéc phat trién phuong phép
chadn doan nhanh va chinh xac H.pylori ciing nhuw
phuwong phdp diéu tri méi. Phwong phap: PCR duoc
dung trong thu nhan gen cagA ma héa protein CagA.
Ky thuét tao dong dung dé tao dong tai t6 hop E.
coli/pET-cagA. Biéu hién CagA duoc cam tng bang
IPTG va duoc xac nhan béng dién di SDS-PAGE va
lai Western blot véi khdng thé anti-His. Két qua: Thu
nhén thanh céng gen cagA voi kich thuéc 420bp.
Gen cagA duoc gén vao plasmid pET22b tao vector
tai t6 hop pET-cagA va bién nap vao té bao E. coli
BL21(DE3). Cam (rng sw biéu hién ctia CagA bang
IPTG thu dwoc protein dich cé trong lwgng 18kDa.
Két luan: Protein CagA da dugc tao dong va biéu
hién thanh céng trong té bao vi khudn E. coli
BL21(DE3) tao tién dé cho nhitng nghién ctru
méi vé phuong phap chédn doén va diéu tri H. pylori
tai Viét Nam.
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EXPRESSION OF HELICOBACTER PYLORI
CagA PROTEIN

SUMMARY

Backgrounds: Helicobacter pylori (H. pylori),
living in  human stomach, helix- shaped gram
negative bacterium, is related to digestive system
and stomach cancer. This pathogen represents a
highly biological variety which make difficult decision
for diagnostic and treatment. Research of CagA
protein expression is the first stage for the
development of fast and accurate diagnostic methods
of H. pylori as well as new treatments. Methods:
Target gene was collected by PCR and cloning
technique was used for construction of vector pET-
cagA. The expression of CagA is induced by the
IPTG and verified by SDS-PAGE, Western blot
method with His-probe antibody. Result: Collecting
success cagA gen with 420bp size. CagA gene is
attached to the plasmid pET22b(+) to create
recombinant vector pET- cagA and transformed into
E. coli BL21 (DE3). Induced the expression of CagA
protein by IPTG obtained target weight of 18kDa.
Conclusion: CagA protein has been successful
cloning and expression in bacterial cells E. coli
BL21 (DE3) set the stage for further research on
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methods of diagnosis and treatment of H. pylori.

Key words: : Helicobacter pylori, cagA gene,
protein.

DAT VAN BE

Helicobacter pylori la mét trong nhiing tac nhan
gay nhiém khuan man tinh phd bién nhéat trén thé
gi¢i. Cac chang H. pylori khac nhau c6 doc tinh khac
nhau trong qua trinh gay bénh trén nguwoi[1][2][3].
Gen cagA chi hién dién trén khoang 50-60% cac
chang H. pylori thuéc cac nwéc phwong Tay va Bég
My. Tuy nhién, tai khu vuwc Bong A va Béng Nam A
gan nhw cac ching H. pylori ddu mang gen
cagA[2][4]. Bac biét, sw hién dién cta H. pylori co
cagA duwong tinh thwong lién quan dén nhirng
biéu hién 1am sang nghiém trong cho ngudi bi
nhiém, nhét la déi véi bénh ung thw da day(5].

CagA protein cé trong lwong 120kD[6] va dwoc
tiém truc tiép vao té bao biéu mo théng qua hé
théng tiét s6 IV. Sau khi vao t& bao, CagA dwoc
phosphoryl hda va két hop véi SHP-2 tyrosine
phosphatase tao nén yéu t6 dap (ng phat trién té bao
(growth factor — like cellular) va san xuét cytokine ctia
té bao ky cha[2][4][7].

H. pylori 1a vi sinh vat thé hién tinh da dang sinh
hoc cao nhd vao qua trinh dét bién, tai td hop, trao
ddi DNA xay ra trong hé gen [8][9]. Diéu nay da gay
kh6 khan trong qué trinh diéu tri H. pylori do vi
khudn nay tré nén khang thudc nhanh chéng, kha
nang tai nhiém cao. Vi vay, nham phuc vu cho
nhitng nghién cru sdu hon vé bénh hoc ciing nhw
phat trién phwong thirc chan doan, diéu tri H. pylori
m&i, ching t6i da tién hanh tao dong vi khudn mang
plasmid téi t& hop chira doan gen cagA bao tbn cla
vi khuan H. pylori va biéu hién gen ma héa CagA
trong E. coli.

NGUYEN LIEU VA PHUONG PHAP

1. Chung vi sinh vat va plasmid

Escherichia coli DH5a [F- endA1 hsdR17 (rk-
/mk-) supE44 thi A-recA1 gyrA96

AlacU169 (980 lacZ AM15)] dwoc str dung lam
chiing chl dé tao dong va lwu trir plasmid.

E.coli BL21(DE3) [F-dcm ompT hsdSB (rB-mB-)
gal met] duwoc st dung lam chding cha dé tao dong va
bidu hién protein muc tiéu dwéi sw cdm ng cla
IPTG.

DNA chang vi khuan H.pylori NCTC 11637.
Plasmid pET-22b do hang Novagen cung cap
dwoc st dung 1am vecto biéu hién gen cagA. Cap
mdi dung nhan gen cagA do hang Sigma téng hop,
va céc hoa chéat khac.

2. Thu nhan gen ma héa protein CagA bang
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phwong phap PCR

C3ap mdi dung cho phan rng PCR duwoc thiét ké
va tbng hop mang trinh tw nhan biét cla enzym cét
han ché EcoRl va Notl & 2 dau nhdm khuéch dai
doan gen cagA dai 420 bp.

CAG F: 5GGCGAATTCATACACCAACGCCTCCAAG 3
CAGR: 5 AATGCGGCCGCATTGTTGCCGCTTTTGCTCTC 3

Phan ng PCR gdém Master mix 1X; 1,25mM
MgClI2; 16mM KCl; 0,4 uM méi loai méi va 2 pl DNA
khuén trong tng thé tich phan &ng 1a 25 ul. Chwong
trinh phan trng PCR bao gém 35 chu ky, méi chu ky
gdm 1 bwéc bién tinh & 940C trong 1 phat, 1 buwéc
b4t cap & 650C trong 1 phat va 1 bwéc kéo dai &
720C trong 1 phat; cudi phan &ng la 1 buédc kéo dai
10 phit & 720C. San phdm PCR sau dé dwoc bao
quan & 40C.

3. Thiét lap vector tao dong biéu hién protein
CagA

San phdm PCR sau khi dwoc x&r ly bdng cép
enzym c&t hanché EcoRl va Notl sé& dwoc ndivao
vector pET22b d4 dwoc cat mé vong ciing béng hai
enzym trén. Vector tai t& hop pET-cagA tao thanh

dwoc bién nap vao E. coli DH5a bing phuong phéap
héa bién nap st dung CaCl2 lanh. Thé mang san
phdm plasmid tai t& hop dwoc sang loc va kiém tra
trwéde khi bién nap vao ching cha E. coli BL21(DE3).

4, Sang loc thé bién nap va kiém tra plasmid
PET-cagA

Thé bién nap E. coli DH5a/pET-cagA va E.
coli BL21(DE3)/pET-cagA dwgc sang loc trén moi
trwong thach LB ¢6 bd sung Ampicilin 50ug/ml. Thu
nhan cac thé bién nap va tach plasmid béng kit
(QIAgen). Plasmid thu nhan dwoc kiém tra béng phan
&ng PCR v&i cdp mdi ddc hiéu T7-promoter/Cag-R
va phan (ng cét véi hai enzym Xbal va Bsal.

5. Giai trinh tw va phan tich

Plasmid téi t6 hop sé dwoc gidi trinh tw ving c6
doan gen dwoc chén bing cap mdi T7 promoter va
Cag-R theo phwong phap Sanger cai tién. Trinh tw
nucleotide thu nhan dwoc phan tich va so sanh véi
trinh tw ly thuyet bang chuo’ng trinh Clustal.

6. Diéu kién méi trwéng cam (ng biéu hién
protein CagA

Chang E. coli tai t6 hop dwoc cam (ng biéu hién bang nudi cdy lac trong moi truong LB c6 bd sung
ampicillin 50pg/ml & 370C, toc d6 lac 250 rpm, nong d6 IPTG 1,0mM va thoi gian cdm (ng la 4 gid.

7. SDS-PAGE va lai Western blot

Ma&u protein dwgc thu nhan bang phwong phap shock nhiét sé dwoc dién di trén gel polyacrylamide 16% va
so sanh kich thuwéc voi tharjg protein chuan. Protein sau khi diéﬁ di dwoc chuyén Ién méng lai va thwe hién lai
Western blot v&i khang thé anti-His, stv dung khang thé thi cap anti IgG chudt-HRPO dé phat hién phan ¢ng

chuyén biét glua khang thé anti-His v&i chudi histidine.

KET QUA - THAO LUAN
1. Thu nhan gen cagA

Gen cagA dwoc khuéch dai béng phan ¥ng PCR voicap moidac higu da cho san pham PCR co
kich thwdc khoang 420bp (Hinh 1) twong ng v&i kich thwac gen cagA ly thuyét. Nhw vay, phan ¢ng PCR da
khuéch dai thanh cong doan gen ma hda cho protein CagA cua vi khuan H. pylori.

400bp cagA

200bp
100bp

2. Tao vector tai t6 hop pET-cagA

Hinh 1. Két qua dién di san pham PCR.
Gieng M: thang chuan DNA 100bp; giéng 1: chirng
am (H20); giéng 2: san pham PCR gen cagA tr H.

pylori NCTC 11637

San pham khuéch dai gen cagA sau khi x@ ly béng 2 enzyme EcoRlva Notl dwgc tinh ché va néi vao
plasmid pET22b. H&n hop san pham néi dwoc bién nap vao E. coli DH5a va sang loc bing méi trwong LB-
Amp50. Cac khuan lac moc trén méi trwdng thach LB- Amp50 dwoc dw doan mang plasmid pET-cagA sé
dwoc kiém tra bing enzyme cét gi¢i han va PCR plasmid.
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Hinh 2. Két qua cat plasmid bang enzyme cat han Hinh 3: Két qua PCR plasmid v&i cap mdi T7-

che. promoter/Cag-R.
Giéng M: thang 1kb DNA plus. Giéng 1: (chirng Giéng M: thang DNA 100bp. Giéng 1, 2: sén phdm
4m)pET22b dugc cat véi Xbal va Bsal. Giéng 2: PCR plasmid tir 2 dong EC DH5a cho két qué duwong
plasmid pET-cagA duoc cét véi Xbal va Bsal tinh v&i PCR khuén lac. Giéng 3: sén phdm PCR

plasmid pET22b

Khi 2 plasmid pET22b va pET-cagA dwoc cat mé vong bang clng 2 enzyme Xbal va Bsal (Hinh 2) thi c6
sw khéc biét v& kich thwéc cta cac san pham tao thanh. Kich thwéc sai khac khoang 420bp twong (rng véi
kich thuwéc gen cagA muc tiéu. Va két qua dién di trén Hinh 3 cho thay san phdm PCR plasmid |& vach c6 kich
thwéc xap xi 600bp phu hop véi kich thwde dw doan clia gen muc tiéu. Nhw vay, ching t6i da tao dong thanh
cbng vector tai t& hop pET-cagA mang gen cagA cua vi khuan H. pylori.

Cagh—Soequence
cagh-protein

Cagh—Soequence
cagh-protein

Cagh—Soequence
cagh-protein

Cagh—Soequence
cagh-protein

Cagh—sequence
cagh-protein

Cagh—sequence
cagh-protein

Cagh—sequence
cagh-protein

Cagh—sequence
cagh-protein

Cagh—sequence
cagh-protein

110 120 Dllet; 5o 140 150

CGCTGOOCAG COGGOGATGE O TAT CGGAATTAAT TCOGGATCCGR

— TAT CGGAATTAAT TCGGATCCGR
1 1 1 1

TEGAGAATAR ACTAGTCACT GAAGGATTGT CCOCTACRAS TRRG
TRAGAGAATAR ACTAGICACT GAAGGATIGT CCOCT AGCTRAATRARG

3a0 370 320 390
CTTATCARARMS ATTTTTITGAS CAGCCAACAAR GAATTGCTTGE GAAAMGCTTT
CTITATCARAG ATITITIGAG CAGCARCAARL GAATTGGTITG GARAMGCTTT

aso 7 as =Tl 500
ARGTG TG GATCTTGARR AATCTCTALS GAARMCGRAGIS
ARGTGARRARR RGCT GATCTTGAREA ARTCITCTARG GRGRG
T L T L I L S B T B

510 520 5 540 550
CATTTAGAS CRACTIAGE TTGE GCRGRGC ST
CATTTAGRGH TAGR GRARRARTTG GOGGCRRLCE

Hinh 4. Két qua gii trinh tw

So sanh két qua giai trinh tw v&i trinh tw Iy thuyét trén co s& di¥ liéu (Hinh 4) da khang dinh gen
cagA dugc tao dong vao vector pET22b ding khung doc mé dam bao cho qua trinh biéu hién protein muc tiéu.

3. Biéu hién protein CagA & té bao E.coli BL21 (DE3)

Qué trinh biéu hién CagA ctadong vi khuan E. coli BL21(DE3)/ pET-cagA dwoc cam (ng béng IPTG véi
ndng dd 1,0mM, diéu kién nudi cly lac 250rpm, 370C trong 4 gid.

1
1

2
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25 kDa

25kDa

~ Hinh 5.(a). Két qua dién di SDS-PAGE. (b). Két qua lai western blot voi khang thé anti-His.
Giéng 1: thang protein phan tt lgng thap. Giéng 2: E. coli BL21/pET-cagA dwoc cém irng voi IPTG & pha
néi. Giéng 3: E. coli BL21/pET-cagA khéng dwgc cam teng voi IPTG & pha nbi

Két qua phan tich SDS-PAGE (Hinh 5a) cho thdy
giéng 2 xuét hién mét vach protein biéu hién vwot
mirc (so v&i dbi chirng la giéng 3) nam gitra 2 vach
25 va 15kDa cuta thang chudn, phu hop véi kich
thwée du kién cla protein dung hop duéi histidine 1a
18kDa. Va két qua Hinh 5b c6 xuét hién vach tla den
clia protein chtra dudi his, va vach nay phu hop véi
kich thwéc protein muc tiéu trén dién di SDS-PAGE
(18-20kDa).

Nhw vay, tir két quéd gidi trinh tw gen cagA, két
qua dién di SDS-PAGE va két qua lai western blot v&i
khang thé anti-his, ching t6i c6 thé khang dinh
protein CagA cta vi khuan Helicobacter pylori da
dwoc biéu hién thanh cong.

KET LUAN

Chung t6i da xay dwng thanh céng quy trinh tao
doéng gen cagA vao cac ching vi khudn E.coli DH5a
va E.coli BL21.D4 cdm (ng va biéu hién thanh
coéng protein CagA trong chang vi khuén E.coli BL21
béng IPTG.
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