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PHAT HIEN GENE PQC LUC CagA CUA HELICOBACTER PYLORI TU
DICH DA DAY BANG KY THUAT SEMI-NESTED PCR

Nguyén Pha Hung*
Truong Pai hoc Khoa hoc - PH Thai Nguyén

TOM TAT

CagA (Cytotoxin-associated gene A) la gene ddu tién dwoc chimg minh 1a gene doc luc cia H.
pylori. CagA ma héa mot protein c6 lién quan dén sy ting cudng do viém da day, co thé gay ton
thuong nghiém trong cho niém mac da day va thiic ddy qué trinh phat trién thanh ung thu da day.
Chan doan chinh xéac cac ching H. pylori ~mang gene CagA c6 y nghia quan trong trong tam soat
nguy co ung thu da day. Hién nay, PCR van 1a phuong phéap dugc s dung nhleu nhit dé xac dinh
sy ¢ mat cua cac gene CagA. Tuy nhién, phuong phap nay van gip mot s6 kho khan ddi vai
truong hop cac mau bénh pham chira mot lugng nho H. pylori, hodc cac mau c6 do tinh sach thap.
Trong nghién clru nay, tac gia thyc hién phan Gmg Semi-Nested PCR dé phat hién cac chung H.
pylori mang gene CagA tryc tiép tir mau dich da day nham giam tinh xam l4n so véi cac phuong
phap phan tich tir moé da day. Két qua ctia nghién ctru nay cho thiy, phan mg Semi-Nested PCR
dugc thiét 1ap da cho phép khuéch dai dic hiéu gen CagA tir chung d6i ching ciing nhu tir cac
mau bénh pham. Phan tich trén 35 mau bénh phim di chi ring, ty 1é cac mau duong tinh voi
chung mang gene CagA chiém ty 1¢ cao, 1én t6i 90%.
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ABSTRACT

CagA (Cytotoxin-associated gene A) was the first virulence gene characterized in H. pylori. CagA
gene encodes a protein involved in increasing gastritis, which can cause serious damage to the
lining of the stomach and promote the development of stomach cancer. Accurate diagnosis of H.
pylori strains carrying gene CagA is important in screening for the risk of gastric cancer.
Currently, PCR is still the most used method to determine the presence of CagA genes in H. pylori
strains. However, this method still faces some difficulties in the case of specimens containing
small amounts of H. pylori, or contaminant samples. In this study, we established a Semi-Nested-
PCR reaction to detect directly H. pylori strains carrying the CagA gene from gastric juice samples
to reduce invasiveness compared to analytical methods from gastric tissue. This study showed that
the established Semi-Nested PCR reaction allowed for specific amplification of the CagA gene
from the control strains as well as from patient samples. Analysis of 35 samples showed that the
percentage of CagA gene positive strains accounted for a high rate, up to 90%.
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1. Gi6i thiéu

H. pylori dugc xac dinh la tac nhan sinh hoc
chinh gay ung thu da day ¢ nguoi. Hién co
céc phuong phap xam lan va khong xam lan
khéc nhau duoc sir dung trong xac dinh nhiém
H. pylori. CagA 1a mot yéu té quan trong
trong sy phat trién ctua ung thu da day
& nhitng ngudi nhiém H. pylori. Cac nghién
cru gan day chi ra ring, CagA & cac chung
Pong A lién két véi SHP2 (mét pro-
oncogene) manh gip 100 ldn so véi CagA
& cac chung H. pylori cua phuong Tay va
cling kich thich sy hoat dong manh mé cta
gene Ras/ERK cuia té bao [1].

Trong md hinh cia Gerbil, hau hét cac bénh
nhan c6 ching CagA duong tinh déu c6 xu
huéng phat trién thanh ung thu da day ¢
phuong Tay [2]. Cac quan sat dich té hoc chi
ra rang cic bénh nhéan co dot bién CagA c6
mdi lién hé chit chd hon vdi teo niém mac da
day va ty 18 méc ung thu da day cao hon [3].
H. pylori mang gen CagA c6 kha nang kich
thich tiét IL-8, IL-10, IL-12 do hoat hoa yéu
t6 NFkB (Nuclear factor kappa B), dé tiét va
van chuyén protein CagA vao trong té bao,
ddng thoi phosphoryl hod CagA va hoat hoa
cac con dudng tin hiéu ung thu trong té bao
[4]. Theo Anthory, xap xi 60% cac ching H.
pylori phan 1ap dugc c6 gen CagA. Nguoi ta
thiy khang thé CagA c6 & 100% bénh nhan
loét da day ta trang va 76,5% & bénh nhan co
biéu hién bénh 1y da day ti trang nhung
khong c6 l0ét [5]. O cac nudc phat trién, bénh
ly vé& da day ta trang c6 lién quan véi chung
H. pylori c6 CagA (+) hon cac ching CagA (-
). Sau khi vao té bao CagA dugc phosphoryl
héa va két hop véi SHP-2 tyrosine
phosphatase tao nén yéu té dap tng phat trién
té bao (growth factor — like cellular) va san
Xuat cytokine cua té bao ky chu [6].

Céc phuong phép khong xam 14n hodc it xam
lan bao gdbm: nghiém phap thd C13 hoic C14,
test nhanh bang huyét thanh, tim khang thé
khang H. pylori trong nudc tiéu hodc trong

phan [7]. Tuy nhién, cac phuong phap nay
khong cho phép chan doan phan biét giita
ching mang gene CagA véi chung khong
mang gene ndy. Thong thudng, viéc chin
doan bang PCR phai trai qua viéc sinh thiét
mot mau niém mac da day, gdy ton thuong
nhit dinh cho da day. Trong khi d6, PCR phat
hién tir mau phan va miu nudc tiéu 1a nhimng
xét nghiém khong xam lan nhung ty 1& 4m
tinh gia cao do mat do H. pylori thap. Hién
nay c6 nhiéu cai tién cia ky thuat PCR dé
tdng d6 nhay phat hién cac tdc nhan c6 mat do
thp trong cac mau xét nghiém.

Semi-Nested PCR c6 thé dugc st dung dé
giai quyét van dé vé tinh dic hiéu, do nhay
phat hién gen Hsp60 trong cac mau sinh thiét
[8]. Tai Viét Nam, cac ki thuat PCR da mdi
(Multiplex PCR) d dwoc nghién ctru dé phat
hién vi khuan H.pylori tir mau nuéc bot va
mau sinh thiét [9]. Tuy nhién hién chua co6
mot nghién ciru nao deé cap téi viéc ap dung
Semi-Nested PCR dé phat hién cac ching H.
pylori mang gene CagA tir mau dich da day.
Chinh vi vay, ddy 1a nghién ctru dau tién tai
Viét Nam tién hanh d4nh gia kha ning phat hién
tac nhan H.pylori truc tiép tir dich da day bang
vi€c stir dung phan (g Semi-Nested PCR.

2. Phuong phap nghién ciru

2.1. Déi twong nghién ciru

Chung vi khuan H. pylori ding lam chung dbi
chiing mang gene CagA ky hiéu 1a H.p1091 do
Vién Vé sinh Dich t& Trung uong cung cp.

35 mau bénh pham la dich da day dugc thu
nhan tr cic bénh nhan cé tén thwong viém
hodc loét da day dén kham tai méot s6 bénh
vién C va bénh vién Pai hoc Y Duogc Thai
Nguyén. Cac bénh nhin déu duogc biét thong
tin, muyc tiéu nghién ctru va déng y tham gia
vao nghién ctru.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp thu nhdn mau bénh pham
dich da day

Mau bénh phém la dich da day duoc thu nhan
thong qua qua trinh ndi soi st dung mot day hit
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dich v trung ludn theo 6ng noi soi. Dich duoc
hat vao ong vo tring, sau d6 dugc chia ra cac
dng nho thé tich 2 ml bao quan & 2 — 8°C trudc
khi tién hanh tach chiét DNA tong s6.

2.2.2. Phuong phdp tach chiét DNA tong sé
tir mdu ching vi khudn

Quy trinh tach DNA vi khuin tor miu vi
khuan nudi cdy va tir dich da day déu st dung
QIAMP DNA MINI KIT (Cat No./ID: 51304)
ctia Qiagen. P6i v6i mau vi khuan nudi cay,
cac buéc tién hanh dugc thuc hién theo
huéng dan cua nha san xuat.

Dbi véi dich da day cac bude tién hanh gdm:
Chia dich da day thanh cic ong nho (1
ml/6ng). Thém vao mdi dng 1 ml Tris 0,67M,
ly tam 10.000 rpm trong 20 pht, loai bé dich
n6i. Thém 200 pl nude khir ion vao dng sd 1,
mix déu, hat dich sang dng eppendorf mai.
Céac budc tir 0 voi enzyme protease K tién
hanh nhu huéng din cua nha san xuat.

2.2.3. Phirong phép do DNA tong s6

Nong d6 DNA duoc do & budc song
A260/A280 trén may quang phd Nano drop
(Thermo Fisher).

2.2.4. Phuong phdp Semi-Nested PCR phat
hién gen CagA

Phat hién doan DNA ddc hi€u cua gene CagA
trong genome cta H. pylori bang cip mdi thir
nhét CagAF1 va CagARl1 khuéch dai doan
DNA vong ngoai kich thudc khoang 430
nucleotide va cip mdi thir 2 CagAF1 va
CagAR2 khuéch dai doan DNA vong trong
kich thudc du kién 420 nucleotide (bang 1).
Phan Ung PCR vong 1 va 2 déu dugc thuc
hién trong mot thé tich 50 ul gdbm 25 pl
master mix (2X), 2 pl (10 pmol/ul) mdi xudi
va mdi nguogc, 8 ul DNA (ndng do thay doi)
va 10 pl H,O. San phim PCR lan 1 s& 14
khuon cho PCR lan 2. Chu ky nhiét cho mdi
vong dugc thyuc hién theo bang 2.

2.2.5. Phwong phdp phdn tich théng ké sinh
hoc Mann-Wishney

S6 liéu thu thap dwoc xir Iy bang phan mém
phan tich thng ké sinh hoc Mann — Whisney
va tinh ty 1& phan tram.

Bang 1. Trinh tw cdc cdp moi ding dé khuéch dai doan DNA déc hiéu trong genome ciia vi khudn H. pylori

Tén Trinh tu méi (5°----3) Nong dd (pmol/ul)  San phim  Ngudn goc
CagAF1 GGAACCCTAGTCAGTAAT GGGTT 10 pmol/pl 430 bp Hirai  va
CagAR1  GCTTTAGCTTCTGATACC GCTTGA 10 pmol/ul (Vong 1) cong  su
CagAF1 GGAACCCTAGTCAGTAAT GGGTT 10 pmol/ul 420 bp 2009 [8]
CagAR2  AATTCTTGTTCCCTTGAA AGCCC 10 pmol/ul (Vong 2)
Bang 2. Chu ki nhiét cua phan ung PCR
Nhiét d§ Thoi gian S$6 chu ki

94°C 5 pht 1

94°C 1 phat 30 giay

55°C 1 phat 30 giay 30

72°C 1 phat 30 giay

72°C 5 phat 1

4°C

3. Két qua va ban ludn

3.1. Két qud tach DNA tiv chiing vi khudn Helicobacter pylori va dich da day

Dé phuc vu muc tiéu cudi cung 1a khuéch dai va phat hién gene CagA thi viée tach chiét va tinh
sach DNA c6 y nghia dic biét quan trong vi né anh huéong dén chat lugng ciia cic phan ing PCR.
Két qua xac dinh ty s6 OD & budc song A260/A280 & cac mau bénh pham chi dat tir 0,87-0,94;
ham lugng tir 5 — 12 ng/ul. Didu nay chi ra rang cac mau bénh pham 1a dich da day c6 do tinh
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sach thdp va ham lugng DNA tbng sb rat
thdp. Trong khi dé cac miu ddi chimg la cac
chung H. pylori dbi chimg c6 d¢ tinh sach cao
hon (A260/A280 xap xi 1,6) va ham luong
cao hon (xép xi 125 ng/ul).

Phé hip phu huynh quang ciing chi ra mic d6
tap nhiém rit cao ciia cac mau bénh phélrn SO
v6i d6i ching thong qua dinh hip phu cuc dai
khéong niam & bude song 260 nm (hinh 1). Su
tap nhidm trong cac mau DNA tong s6 tir dich
da day co thé duoc giai thich bdi dich da day
chira nhiéu dich vi va ca cac tap chét tir qua
trinh ti€u hoa thic an. Pay chinh Ia thach
thire dé chan doan H. pylori bang cac k¥ thuat
PCR tir mau dich da day.

H‘In’h 1. Hinh anh phé hd’p'phu ciia mau DNA téng
50 tach chiet tir chung doi chimg (4) va tir mau
bénh pham (B)

3.2. Khuyéch dai gene CagA ciia H. pylori

bang ky thudt Semi-Nested PCR

Hinh 2. Hinh dnh dién di san pham PCR gen
CagA vong 1. Cdac duong chay tir 1 -3 twong ung
voi 3 chung 1,2,3. BDC+: Doi chirng +
Dé phat hién c6 hay khong c6 gene CagA
trong cac chimg H. pylori tir cic chung ddi
chimg, tic gia da tién hanh phin ng Semi-

Nested PCR dé khuéch dai doan gen CagA
v6i cac cip mdi nhu trong bang 1.

Két qua trinh bay trong hinh 2 cho théy, véi
cap mdi the nhat (PCR vong 1), chi c6 miu
d6i ching c6 mot doan DNA dugc khuéch dai
v6i kich thude xap xi 430 bp theo nhu tinh
toan 1y thuyét.

Tir két qua PCR vong 1, san phdm PCR cia
cac mau bénh phém 1,2, 3 va d6i ching duoc
pha lodng vé néng d6 1 ng/pl va tién hanh
PCR vong 2 véi cip mdi CagAF2/CagAR2.
Két qua dién di san pham PCR vong 2 dugc
trinh bay trong hinh 3.

SOObp-L

ZSOI)p—r>

Hinh 3. Hinh dnh dién di san pham PCR gen
CagA vong 2. Trong dé, M la Marker 1 Kb. Cac
gieng tir 1 -3 la cac mau bénh pham
Tir két qua dién di trong hinh 3 cho thiy, ca 3
mAu bénh phim ciing nhu dbi ching déu cho
két qua duong tinh v6i gen CagA. Két qua
nay da cho thdy rang, phan ing Semi-Nested
PCR d3 khuéch dai mdt cach hiéu qua gen
CagA & cac mau bénh phidm 1a dich da day.
Bé4o cdo trudc d6 ctua Hirai da su dung cac
cap mdi nay dé phat hién cac chung duong

tinh v&i gen CagA trong cac mau phan [10].
3.3. Ap dung kj thudt Semi-Nested PCR dé
ddanh gid mirc dp nhiém H. pylori va chiing H.
pylori mang gen CagA trong cdc médu bénh
phim

Dé phat hién gene CagA trén 35 miu bénh
phém dich da day thu nhan tir qua trinh ndi
soi tai bénh vién Pai hoc Y Duogc Thai
Nguyén bing Semi-Nested PCR.
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Bang 3. Két qua phan tich tir mau bénh pham bénh nhén

. . Keét qua CagA . . Ket qua CagA
STT MaBN  Tudi Dwong tinh _Am tinh STT  MaBN - Tuoi Duong tinh  Am tinh
1 BN1 65 \Y 18 BNI18 33 %
2  BN2 29 \Y 19 BN19 72 %
3 BN3 38 v 20  BN20 25 %
4 BN4 52 v 21 BN21 56 %
5 BN5 56 v 22 BN22 45 %
6 BNG6 37 v 23 BN23 28 %
7 BN7 42 v 24  BN24 38 %
8 BN8 67 \Y 25  BN25 33 %
9 BN9 38 Y 26  BN26 54 %
10 BNI10 40 \Y 27  BN27 63 %
11 BN11 43 \Y 28  BNZ28 57 %
12 BN12 61 \Y 29  BN29 51 %
13 BN13 52 30 BN30 54 %
14 BN14 30 v 31 BN31 51 %
15 BN15 26 v 32 BN32 29 %
16 BN16 61 v 33  BN33 65 %
17  BN17 13 v 34 BN34 70 %
35 BN35 61 %

Ty 1€ % duong tinh vdi gene CagA: 90%, am tinh vdi gene CagA 10%.
v = xac dinh

Chung t6i sir dung cac mdi nhu trong bang 1.
Két qua trinh bay trong bang 3 va hinh 4.

Két qua phan tich trén 35 bénh nhan 1iy mau
dich da day qua ndi soi di cho thay, ty 1&
mang gen CagA chiém 90%, ty 16 4m tinh
chiém 10%.

Gan day, mot $6 nghién cuu khac ¢ Viét
Nam cho thdy gen CagA c6 ty 1& tir 71- 92%
& nguoi  bi nhiém H. pylori [11]. Ty l¢
CagA(+) 6 bénh nhan ung thu da day. Ty 1€ vi
khuan mang gen CagA ciia H. pylori duoc
bao cdo tir cac ving khac nhau trén thé gigi
tir 50 - 70% & cac nuée chau Au va c6 thé
chiém > 90% & chau A [12].
sy o

Hinh 4. Hinh danh dién di san pham PCR khuéch
dai DNA ddc trung cia vi khudn H. pylori (vong
2) tir mot s6 mau bénh pham. M: Marker; 23 — 29:
$6 mau bénh pham

4. Két luan

Tir cic mau bénh phim va chung d6i chung
tac gia d tach chiét dugc DNA, trong d6 mau
bénh phém co do tinh sach va néng do thép
hon rat nhiéu so véi ching chuin, 260/280 tir
0,87-0,94. Pa thiét 1ap duoc phan ng Semi-
Nested PCR dé khuéch dai thanh cong gene
CagA trong cac chung H. pylori dbi chimg va
tr mau dich da day. Phan tich trén 35 mau
bénh pham di chi ra ty 1& H. pylori duong
tinh voi gene CagA 1a 90%.
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