D6 nhay va d6 dac hiéu cua phan rng multiplex-PCR xac dinh
kieu gen CagA va VacA cua Helicobacter pylori gay bénh ly da
day

Nguyén Linh Toan'; Bang Thanh Chung’

TOM TAT

Vi khuan Helicobacter pylori (H. pylori) Ia nguy&n nhan chinh gay bénh ly da day va la mét yéu
td nguy co sém phat trién ung thw da day. Gan day, cac gen CagA va VacA cla H. pylori da dwoc
chirng minh c6 vai trd quan trong trong co' ché bénh sinh bénh ly da day. Trong nghién ctu nay,
chung t6i xac dinh d nhay va dd dac hiéu clia phan (rng multiplex-PCR dé phat hién va phan biét
kiu gen CagA va VacA-(s1/s2, m1/m2) cta H. pylori. D6 nhay va ddc hiéu cta phan (ng
multiplex-PCR la 100% va nguéng phat hién 1a 10° ng ADN plasmid.

* Tir khoa: Helicobacter pylori; Kiéu gen CagA, VacA; Bénh ly da day; Phan (rng multiplex-PCR.

The sensitivity and specificity of multiplex-PCR assay for
genotyping of CagA and VacA genes of Helicobacter pylori
associated to gastric diseases

SUMMARY

The gastric pathogen Helicobacter pylori (H. pylori) caused gastritis and peptic ulcer disease and
is an early risk factor for development of gastric adenocarcinoma. Recently, the CagA and VacA
genes of H. pylori have been demonstrated an important role in mechanism pathogenesis of gastric
diseases. In this study, we have examined the sensitivity and the specificity of multiplex-PCR assay
for detection and genotyping of CagA va VacA-(s1/s2, m1/m2) genes of H. pylori. The sensitivity and the
specificity of this multiplex-PCR assay were 100% and the low detection threshold of the multiplex-
PCR assay is 10° ng DNA plasmid.

* Key words: Helicobacter pylori; CagA, VacA gene; Gastric disease; Multiplex-PCR.

& thoi tho 4u va > 70% & ngudi ngoai 50
tudi. O’ nwdc ta, ty 1& nhiém H. pylori & nguoi
khée manh khoang 75%, trong dé nam

DAT VAN PE

Vi khuén Helicobacter pylori (H. pylori) &
mot trong nhitng nguyén nhan chinh gay

bénh ly da day-t4 trang. Theo wéc tinh
khoang 50% déan sb thé gidi nhiém H. pylori.
Ty 1& lwu hanh H. pylori ting theo tudi: 5 - 7%

* Hoc vién Quéan y
Phén bién khoa hoc: TS. Tran Vin Khoa
Ién t&i 98,2%, & nguwdi khde manh la 77,4%

va ty 1& nhiém mdi & ca 2 nhom tv 6,5 -

76,4% va n 74,7% (Nguy&n Khanh Trach,
2001) va ty 1& c6 khang thé khang H. pylori &
nhom nguwdi c6 bénh da day - t& trang

7,3% (Son NT va CS, 2001). B gen
(genome) clia H. pylori cé khoang 1,6 - 1,73



triéu nucleotide (nu.), tao thanh trén 1.500
gen khac nhau, trong d6 c6 > 60 gen da xac
dinh dwgrc chire nang. Tuy nhién, nguwdi ta
thay réng chi cé mot sé it gen cta H. pylori
c6 lién quan dén sinh Iy bénh da day-ta
trang, nhét 1a ung thw da day nhw gen VacA
(vacuolating cytotoxin gen A) va gen CagA
(cytotoxin-associated gen A). Gen VacA ma
héa cho déc té VacA cé kha nang lam bao
mon |&ép bidu md da day, tr d6 gay ton
thwong té bao niém mac va hinh thanh nén
nhitng khdng bao (héc) trong té& bao niém
mac da day. Méac du co ché gay ung thu da
day cua VacA chwa rd, nhwng nhirng nguoi
mang kiéu gen VacA s1/m1 ¢ nguy co cao
gay ung thw da day (Bolek va CS, 2007).
Gen VacA c¢b & tat ca cac chang H. pylori,
nhwng VacA chi xuat hién & khoang 40 -
50% s6 chdng lwu hanh (Dunn BE va
Gritter MG, 2001). Gen VacA khéng c6 mét
vi tri ¢b dinh trén bd gen nhwng luén nam
cach xa tiéu dao sinh bénh va thay dbi tuy
thudc tirng chiing H. pylori.

Do vai trd quan trong clia CagA va VagA
cla H. pylori trong bénh ly da day nén viéc phat
hién chang H. pylori mang nhirng gen nay co
vai trd quan trong trong chan doan va tién
lwong bénh. Xuat phat tv nhitng van dé& néu
trén nghién clru nay dwoc tién hanh véi muc
tiéu: Xac dinh nhiing diéu kién chuén, do nhay
va do ddc hiéu ky thuat multiplex-PCR xac dinh
kiéu gen CagA va VacA cta H. pylori.

DOI TUQNG VA PHUONG PHAP
NGHIEN cUru

1. Péi twrong nghién ciru.

* \/i khuan:

30 chuing H. pylori dwoc phat hién tlr cac
mau sinh thiét ctia bénh nhan (BN) loét da
day (15 BN) va ung thw da day (15 BN) thu
thap tai Bénh vién 103 va Bénh vién TWQD
108 bang ky thuat mién dich huynh quang
va ure test. St dung cac ching H. pylori lam
tach dong (cloning) gen VacA va CagA, lam
mau chuin dé& danh gia dd nhay cta phan
&ng. 30 chdng chudn gébm 24 ching V.
cholerae phan lap tr BN ta, 6 ching chuan
Salmonella typhi, Salmonella typhi A,
Salmonella typhi B, Salmonella typhi C va
E. coli dwoc st dung dé danh gia do dac
hiéu cua ky thuat va lam ching am.

* Té bao kha bién:

Té& bao kha bién E. coli dong DH5a dung
tach dong (cloning) cac doan gen VacA va
CagA cutia H. pylori phan lap tr BN bi bénh ly
da day.

2. Phwong phap nghién ciru.

* Tach va tinh sach ADN vi khuén tc
manh sinh thiét da day:

L4y mot mau nhé manh sinh thiét dem
nghién cung vé&i 500 ul dung dich PBS béang
chay trong éng eppendorf 1,5 ml. Sau d4,
hat 14y phan dung dich 16ng chira mé
nghién dé tach ADN ngay hodc lwu mau -
20°C dén khi st dung. Tach va tinh sach
ADN, st dung phwong phap dung Clorofom-
Phenol-lsoamyl (25:24:1). Quy trinh theo
thwong quy tai phong thi nghiém va hwdong
dan clia nha san xuét. ADN téng sb sau khi
tach, kiém tra do tinh sach va ndng d6 ADN,
dung hé thdng quang phd Nano Drop tai
Trung tdm Sinh-Y-Dwoc hoc quan sy, Hoc
vién Quany.

* Méi (primer):



Cap mbdi dung xac dinh gene VacA va
CagA cla H. pylori trong mau bénh phim
dwoec md ta chi tiét trong bang 1 (Atherton va

CS, 1999 va Chattopadhyay va CS, 2004,
Bolek BK va CS, 2007).

Bang 1: Trinh tw cac cdp méi dung khuéch dai gen VacA (s1/s2, m1/m2) va CagA.

VUNG GENE TEN MOI TRINHTU MOI KiCH THUGC (bp)
VacA s1/ VAI-F 5-TGGAAATACAACAAACACAC-3’ 259/286
VacA s2 VAI-R 5-CTGCTTGAATGCGCCAAAC-3’

VacA m1/ VAG-F 5-CAATCTGTCCAATCAAGCGAG-3’ 567/642

VacA m2 VAG-R 5-GCGTCAAAATAATTCCAAGG-3’

CagA Cag5c-F | 5-GTTGATAACGCTGTCGCTTC-3' 350
Cag3c-R | 5-GGGTTGTATGATATTTTCCATAA-3’

Phan biét cac kiéu gen VacA (s1/s2, m1/m2)
va CagA dwa vao kich thuéc sadn pham
PCR trén gel agarose. H6n hop mdi cho
méi phan rng multiplex-PCR chi pha dd cho
moét 1an chay, déng tan chi mét l1an khong
dung lai cho 1an sau.

* Phan (g PCR:

Ky thuat multiplex-PCR st dung enzym
Tag ADN polymerase (New England Biolabs).

Bang 2: Thanh phan va thé tich cac
thanh phan cta phan rng PCR.

ban: bién tinh ADN, gan mdi va téng hop.
Phan ng PCR thwc hién trén may
GeneAmp PCR System 9700 va iCycler. Téi
wu hod nhiét do va thoi gian gan méi bang
cach chay gradient nhiét thirc hién trén may
GeneAmp PCR iCycler. Dién di s&n pham
cADN trén gel agarose 1,5% nhudm
ethidium bromide (0,5 mg%) trong moi
trwdng dém 1 x TBE, 110 V, dong 80 mA,
trong 45 phat, quan sat va chup anh béng
may soi Gel-Dolphil.

* Tach dong sén phdm multiplex-PCR cta
gen VacA (s1/s2, m1/m2) va CagA:

San phdm PCR thu dwoc la doan gen
VacA (s1/s2, m1/m2) va CagA cua H. pylori
dwoc chen vao vector pGEM-T easy
(promega) bang phan (ng lai phan t&. Qui
trinh theo hwéng dan cla nha san xuét
(http://www.promega.com/tbs/tm042/tm042

TT Thanh phan Thé tich (ul)/1 phan
trng PCR

1 |Nw&c khir ion 15,35

2 |dNTPs (2,5 mM/ul) 2,0

3 | Mbi VAI-F va VAI-R (10 0,5x2
pmol/ul)

4 | Mbdi VAG-F vavAG-R (10 0,5x2
pmol/ul)

5 |Mbi Cag5c-F va Cag3c-R 0,5x2
(10 pmol/pl)

6 |Taqg DNA polymerase 0,15
(NEB)

7 |Dung dich dém (bao gém 2,5
ion Mg++)

ADN téng sb 2,0
Thé tich ctia phan trng PCR (ul) 25

Thwe hién chu trinh luan nhiét ctia phan
trng multiplex-PCR sau khi tim dwgc nhiét dé
va thoi gian gan mdi phu hop véi 40 chu ky
néi tiép nhau, mdi chu ky qua 3 giai doan co

.pdf). Sau d8, bién nap cac san pham lai
vao t& bao kha bién E. coli dong DH5a
bang sbéc nhiét. Té bao E. coli sau bién
nap san pham lai ciy trai trén thach LB
déc co X-gal, IPTG, ampicilin rdi 4 & 37°C
qua dém. Sau dé chon don khuan lac
trdng dem céy vao 5 ml dung dich LB Idng
c6 ampicilin (100 pg/ml), 1ac 200 vong/phut
& 37°C qua dém. LAy 200 pl dich khuén


http://www.promega.com/tbs/tm042/tm042.pdf
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tach ADN-plasmid, dung kit cla hang
Fermentas (Miniprep kit). Quy trinh téch
theo hwéng dan cla nha san xuét
(http://www.fermentas.com/en/products/all/n
ucleic-acid-purification). Kiém tra san pham
chén PCR béang enzym gi6i han FastDigest
EcoRI. Két qua sau khi thwc hién phan tng
cat sé thu dwoc 2 phan: mot [a san pham
PCR va phan I&n con lai 1a cta plasmid trén
gel agarose 1%.

KET QUA NGHIEN cUU
VA BAN LUAN
1. Két qua tach dong san pham

PCR cua gen VacA (s1/s2, ml/m2) va
CagA.

Pé c6 dwoc cac panel chuan la san
ph&m plasmid mang doan gen VacA (s1/s2,
m1/m2) va CagA, danh gia d6 nhay va dac
hiéu clia phan ng multiplex-PCR va lam
chirng dwong kiém soat phan ¢ng PCR
chuing t6i tach dong san pham gen nay. Sau
khi thiec hién phan rng PCR trén méau ADN
bénh phdm cé H. pylori ctia BN loét da day.
San pham PCR thu dworc |a doan gen VacA
(sl/s2, m1/m2), hodc CagA clia H. pylori
dwoc chén vao vector pGEM-T easy. Kiém
tra san phdm ADN-plasmid bdng enzym
EcoRI. Két qua, sau khi thwc hién phan tng
cat bang enzym EcoRI s& thu dwoc 2 san
phdm ADN, manh nhd c6 kich thuwéc
259/286 bp cua gen VacA-s1/s2 hoac
567/642 bp cla gen VacA-m1/m2 hoac
350bp clia gen CagA va phan con lai cla
vector (hinh 1).

Hinh 1: Hinh &nh san phdm ADN chén vao
vector pGEM T easy. Kiém tra bang
enzyme EcoRI cho san phadm gen VacA-s2
(286bp) cua H. pylori
va vector pPGEM T easy.

Trong diéu kién nudi cdy H.pylori kho
khan, ton kém va dadm bao an toan vi sinh
khac, viéc tach dong san phdm PCR lam
chirng dwong ciing nhw chuan hoéa diéu
kien phan rng PCR la phd bién va duoc
nhiéu labo sinh hoc phan t&r 4p dung.

2. Té6i wu héa nhiét d6 va thoi gian
gan moéi cho phan trng multiplex PCR.

DPé tim nhiét d gan mdi phu hop cho
phdn (ng multiplex-PCR dbi véi gen dich
CagA va VacA-(sl/s2, m1/m?), thwc hién
bang chwong trinh gradient nhiét. Dwa vao
nhiét dé néng chay trung binh ctia mdi cap
mdi (Tm), nhiét d6 gan mdi dwoc chon tw
49 - 55°C véi cac diém dat nhiét la: 49;
49,5; 50,3; 51,4; 52,9; 54; 54,7 va 55°C. St
dung mau plasmid da tach dong chira céc
gen CagA, VacA-sl/s2 va VacA-ml/m2.
Xac dinh nhiét d6 gan méi, chuan bi 24
phan ng PCR giéng nhau vé thanh phan,
trong d6 c6 8 phan (*rng PCR nhan gen
CagA, 8 phan (rng nhan gen VacA-s1/s2 va
8 phan &ng cho VacA-m1/m2 cda H. pylori
twong wng véi cac diém nhiét dd xac dinh &
trén. Thwc hién phan (ng multiplex-PCR
ddng thoi trong cung moét diéu kién, chi
khac nhau vé nhiét d6 gén moi.
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Hinh 2: Hinh &nh dién di phat hién kiéu gen
CagA, VacAm1l, VacAs1 sau khi thyc hién
gradient nhiét tim nhiét d6 gan méi phu
hop. Cét 1: thang chudn ADN, cac cot 2 - 9:
céac nhiét dd gan mdi twong tng 1a 55; 54,7;
54;52,9; 51,4; 50,3; 49,5 va 49 °c.

Két qua thay hinh anh dién di rd nét nhét
& cot sb 5 va sb 6, theo thir ty twong &ng
voi nhigt @6 & 51,4°C va 52,9°C, dbi véi
déng thoi ca 3 gen CagA, VacA-sl, VacA-
m1 cta H. pylori (hinh 2). Béi v&i thoi gian
gan moi, thi nghiém dwoc chuan bj cho 12
phan &ng PCR trén cac panel chuén gibng
hét nhau vé thanh phan &ng, méc thdi gian
gan mdi 30, 45, 60, 90 giay cho déng thoi
cac cap mdi khuéch dai gen CagA, VacA-
s1, VacA-m1. Két qua cho thay: san pham
PCR clia c& 3 gen rd nét nhat & thoi gian
gén moéi 60 gidy. Nhw vay, chu trinh luan
nhiét t6t nhat d& thwc hién multiplex-PCR
nhan gen dich phan biét kidu gen CagA,
VacA-sl/s2, VacA-m1/m2 cta H. pylori la:
mot chu ki 94°C x 3 phut, 35 chu ky (94°C x
30 giay, 52°C x 60 giay, 72°C x 90 giay) va
72°C x 7 phuit.

Pé thyc hién phan (ng multiplex-PCR
thanh cong déi véi cac gen dich phu thudc
nhiéu yéu t6, nhiét dd va thoi gian gan moi
dong vai trdo kha quan trong. Trong thi

nghiém nay, nhiét d& gé&n mdi cho san
phdm PCR r6 nét, ddng déu gitra cac gen la
51,4 va 52,9°C va trong cac thwc nghiém
trén mau BN chiing t6i chon nhiét do trung
binh 52°C. Thoi gian duy tri nhiét do gén
méi phu thudc sé lwong cac nucleotid G va
C trén trinh ty primer. Céac moi CagA,
VacA-s1/s2, VacA-m1/m2 c6é do dai 19 va
23 bp dworc thir nghiém véi 4 mbc thoi gian
gén mdi la 30, 45, 60 va 90 giay. Két qua
ching minh th&i gian gédn mdi phu hop dbi
véi ddng thdi 3 cdp primer cho sadn pham
PCR dat hiéu suét cao nhat & 60 giay. Két
qua nay twong tw véi clia mot sb tac giad
céng bd gan day (Atherton va CS, 1999;
Chattopadhyay va CS, 2004). Tuy nhién, co
mot s6 khac biét nhw nhiét dd gén méi trong
nghién clru nay thap hon cla cac tac gia
trén 2°C va thoi gian bat moi twong dwong
60 gidy. C6 sw khac biét nay la do st dung
Taq polymerase va hoéa chat cla cac hang
san xuét khac nhau.

3. Xac dinh d6 nhay va do dac hiéu ky
thuat multiplex-PCR phat hién kiéu gen
CagA, VacA-s1/s2, VacA-m1/m2 cua H. pylori.

Thi nghiém thwc hién trén 30 mau hén
hop plasmid mang gen CagA, VacA-sl/s2,
VacA-m1/m2 c@a H. pylori, v&i 30 mau
chuan Salmonella va E. coli da xac dinh
bang nudi cy va phan lap. Két qua dién di
cho thay 30/30 (100%) mau plasmid mang
kiéu gen CagA, VacA-s1 va VacA-m1 dwong
tinh (hinh 3). Trong khi d6 30/30 (100%)
mau V. cholerea, Samonella va E.coli déu
am tinh (hinh 4).



VacA-ml ——

CagA )
VacA-s1 —»

Hinh 3: Hinh &nh dién di phat hién kiéu gen CagA, VacA-m1, VacA-s1 trén plasmid téi to
hop mang gen dich twong &ng. Cot 1: thang chuan ADN, c6t 2: chirng am, cét 3 - 12: cho
két qua dwong tinh v&i plasmid mang gen CagA, VacA cla H. pylori.

VacAml —
CagA —
VacAsl ——»

Hinh 4: Hinh &nh dién di phat hién kiéu gen CagA, VacA-m1, VacA-s1 trén cac ching
Salmonella va E.coli. Cot 1: thang chuan ADN, c6t 2: két qué dwonh tinh vé&i H. pylori, cac
cot 1 - 10: két qué am tinh v&i cac mau V. cholerea, Salmonella va E.coli.

Bang 3: Két qua thwc hién phan (ng
multiplex-PCR nhén gen CagA, VacA-sl/s2,
VacA-m1/m2 clha H. pylori, V. cholerea,
Salmonella va E. Coli

PHAN UNG
MAU NGHIEN CUU MULTIPLEX-PCR CONG
(+) )
H. pylori (plasmid) 30 0 30
V. cholerea, 0 30 30
Salmonella va E. coli
Cong 30 30 60

(* D6 nhay: Se = [30/30] x 100% = 100%;
do dac hiéu: Sp =[30/30] x 100% = 100%.)

Két qua trén cho thay k¥ thuat multiplex-
PCR xac dinh duwgc cac gen CagA, VacA-
s1/s2, VacA-m1/m2 cla H.pylori bang cap

primer dac hiéu. Trong khi d6 cac mau chuan
chira ADN cla loai vi khuan V. cholerea,
Salmonella va E. Coli déu am tinh. Vi vay,
phan (rng Multiplex-PCR c6 d6 nhay va dac
hiéu 100%. Két qua nay twong tw véi nghién
clru clia Chattopadhyay S va CS (2004) dbi voi
ky thuat Multiplex-PCR nhan ddng thoi cac gen
CagA, VacA-sl1/s2, VacA-m1/m2 cla H. pylori.
Khi so sanh v&i ure test chi cé dé nhay 95,3%;
ddé dac hiéu 91,5% va phuong phap nubi céy
c6 dd nhay 100%, d6 dac hiéu chi 91,8%
(Chattopadhyay S. va CS, 2004). Banh gia
khd nang phat hién clia multiplex-PCR
ching t6i hoa lodng ndng dd ADN cla
plasmid mang céc kiéu gen cta H. pylori va
thwe hién phan ¢ng multiplex-PCR. Két qua
cho thdy ngwéng phat hién cia phan (ng
PCR nay vé&i ndng dd 10° ng ADN plasmid .



VacA -ml—
CagA —
VacA-sl —

Hinh 5: Kha n&ng phét hién cta phan ng multiplex-PCR. Néng dd téi thiéu ADN cla
plasmid mang gen CagA, VacA-s1, VacA-m1 phan (rng multiplex-PCR phat hién dwoc. Cot
1: thang ADN, cdt 2: chirng am, c6t 3 - 9: twong tng 1, 107,102, 103,10, 10, 10° ng ADN.

Trén 30 BN c6 H. pylori dwong tinh xac
dinh bang nhudém huynh quang va soi dudi
kinh hién vi. Trong d6, 15 BN loét da day va
15 ung thw da day (hinh 6). Bang ky thuat
multiplex-PCR da duogc tdi wu héa vé thoi
gian va nhiét do gé&n méi ciing nhw danh gia
doé nhay, dac hiéu phan rng s dung nhan
cac gen dich dac hiéu cta H. pylori trén 30
BN (da xac dinh nhiém H. pylori bang mién

dich huynh quang va ure test). Diéu nay
chirng t8, phan rng multiplex-PCR vé&i chu
trinh luan nhiét da xac dinh &p dung tét trén
cac mau lam sang dé phat hién va phan
biét kiéu gen cta H. pylori. Két qua nghién
clru nay twong tw nhw mot sb tac gid gan
day cong bd véi cung k§ thuat multiplex-
PCR (Atherton va CS 1999, Chattopadhyay va
CS, 2004; Bolek BK va CS, 2007).

Hinh 6: Hinh &nh thwc hién phan ng multiplex-PCR trén cac m&u ADN tach chiét tir bénh
pham sinh thiét da day BN. C6t 1 va 18, thang chuan ADN; c6t 8, mau am tinh; cot sb 2
dén 7 va 9 - 17 1a mau ctia cac BN bénh Iy da day. Mau 5 (+) v&i VacA s1, m1 va CagA;

Mau 13 va 15 (+) v&i VacA s1, m2 va CagA; Mau 10 (+) véi VacA-m2.



KET LUAN

Chu trinh luan nhiét thyc hién multiplex-PCR phat hién va phan biét kiéu gen CagA va
VacA-(s1/s2, m1/m?) ctia H. pylori cho san pham PCR rd nét nhéat la: 1 chu ky & 94°C x 3
phit; 35 chu ky (94°C x 30 giay, 52°C x 60 giay, 72°C x 1 phut 30 giay) va 1 chu ky 72°C x 7
phit va gitr & 4°C.

Ky thuat multiplex-PCR déi v&i gen dich CagA va VacA-(s1/s2, m1/m2) cta H. pylori c6 do
nhay 100%, do dac hiéu 100% va ngwdng phat hién 1a 10° ng ADN plasmid.
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