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Tom tat

Muc tiéu: Xay dwng phwong phap chan doan nhanh Helicobacter pylori (HP) va cac dét bién
khang thubc A2142G, A2143G bang phuong phép sinh hoc phan t&r. Péi tuong va phuong phap:
15 mau sinh thiét da day, ta trang thu thap tai Bénh vién Trung wong Quan déi 108 da dugc dwa
vao nghién ctu. Xac dinh nhiém HP va HP dét bién khang clarithromycin da dwoc tién hanh bang
PCR dac hiéu allele co6 tich hgp cdng nghé ARMS. Két qua dwoc so sanh Voi gidi trinh tw gene.
Két qua: Xét nghiém PCR dac hiéu allele c6 tich hgp cong nghé ARMS da dwoc xay dwng thanh
cong. Két qua cho thiy xét nghiém nay c6 dd nhay va do dac hiéu twong dwong gidi trinh tw
gene, nhwng kinh phi it hon, yéu ciu vé thiét bj va ky thuat vién thap hon, thoi gian dé co két qua
ngan hon. Két luén: Quy trinh xét nghiém chan doan doéng thdi sw ¢ mat cla vi khuan va dot
bién gene ribosome 23S clia né tai vi tri A2142G, A2143G trong mét 1an xét nghiém da dwoc xay
dwng thanh coéng.

Ter khoa: Helicobacter pylori, clarithromycin, khang khang sinh.

Summary

Objective: To establish a quick and simple molecular approach for the screening of H. pylori
and H. pylori carrying A2142G, A2143G mutations. Subject and method: Fifteen HP colonied
endoscopsic biopsies were collected as studying subject. Modified polymerase chain reaction
(PCR) was applied with intergration of amplification refractory mutation system (ARMS)
technology. Result was confirmed by direct sequencing. Result: PCR-ARMS was successful
established. The result showed that it's sensitivity and specificity was similar to direct sequencing,
but low price, less required equipment, technician and time-comsuming. Conclusion: A bi-
directional allele specific PCR implemented with amplification refractory mutation system (ARMS)
have been launched, which gave absolute concordance to the classical Sanger sequencing
analysis.
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1. Dat van dé

Vi khuan Helicobacter pylori (HP) la tac nhan
chd yéu gay ra cac bénh ly da day hanh ta trang
nhw viém, loét da day hanh ta trang cip, man
tinh va la mét trong nhirng nguyén nhan gay ung
thw da day (Marshall BJ 1984; Necchi, Candusso
et al. 2007).

S& dung khang sinh diét HP la mét trong
nhirng bién phap quan trong dé diéu tri cac bénh
ly da day ta& trang nhiém vi khudn nay
(Malfertheiner P and EJ Kuipers 2007). Tuy
nhién, do tinh chét dich t& hoc ctia vi khuan ciing
nhw do viéc st dung khang sinh khéng dung cua
cong déng nén ngay cang cé nhiéu ching vi
khuadn khang khang sinh xuét hién. Mot trong
nhitng khang sinh quan trong trong cac phac dé
diéu tri gan day la clarithromycin da va dang cé
xu hwéng giam hiéu qua, tang tinh khang
(Nguyen, Bengtsson et al).

Chéan doan xac dinh khang khang sinh hién
nay van dwa vao nudi cay vi khuan va lam khang
sinh d6. Tuy nhién, vi khuadn HP thuéc nhém cac
vi sinh vat yém khi, rat khé nuéi ciy va doi hai
thdi gian nudi cay dai, thwong 1a 4 - 6 ngay. Vi
thé, viéc xay dwng va lam chi mét quy trinh chan
doan tinh khang thuéc don gidn hon thay thé quy
trinh 1am khang sinh dd dwa trén nudi cay 1a doi
hoi cap thiét.

Cac nghién ctru gan day cho thay rang tinh
khang clarithromycin ctia HP cé dwoc la do cac
dot bién dién ra trén gene ribosome 23S ma hoa
cho enzyme peptidyl transferase (Inderlied
1995). Cac dot bién co6 thé xay ra tai nhiéu vi tri
khac nhau trén gene nay nhwng phéd bién nhét 1a
2 vi tri A2142G/C va A2143G (Agudo, Perez-
Perez et al.).

Hién nay, trén thi trwong c6 mot sd kit chan
doan dot bién gene 23S gay khang clarithromycin
cla HP, cac kit nay hoac tién hanh theo phuwong
phap real-time PCR co tich hgp céng nghé phan
tich diém tan chay v&i do6 phan gidi cao (high
resolution melting curve analysis) (Claudia
Schabereiter - Gurtner 2004) (HRMA) hoac (rng

dung céng nghé oligo bat méi hai lan (dual -
priming - oligo) (Philippe Lehours 2011).

Phwong phap HRMA c6 wu diém la c6 thé
xac dinh dwoc bat cir dot bién nao xay ra trong
vung gene 23S duwgc quan tam dwa trén sy khac
biét vé phd tan chay huynh quang, tuy nhién né
doi hdi phong thi nghiém co trang thiét bj hién dai
va vat tuv tiéu hao coé gia thanh cao. Cong nghé
oligo bat mdi hai lan c6 dd nhay ky thuat cao
nhwng primer dwoc thiét ké theo phwong an nay
déat gép 10 lan cac primer thdng thwdng, hon
nira qua trinh thiét ké cac primer nay rat phic
tap doi héi nhiéu ther nghiém ky thuat trwdc khi
c6 thé dwa ra dwgec mot quy trinh thwe hién phan
&ng PCR t6i wu (Philippe Lehours 2011). Trong
khi d6 néu tién hanh xac dinh dot bién gene bang
bién phap gidi trinh tw chi phi xét nghiém sé rét
cao.

Xuét phat tlr nhitng ly do d6 chung toi tién
hanh nghién ctru nay nhadm: Thiét Iap mot quy
trinh chan doan don gidn ré tién thuén tién ma cé
thé vira xac dinh sy c6 mat cda vi khudn HP
trong méu bénh phédm déng thoi cho biét sw cé
mét ctua hai dét bién chinh A2142G/C va
A2143G lién quan dén tinh khang clarithromycin
cua vi khuén HP.

2. P6i twong va phwong phap
2.1. Béi trong

15 mau sinh thiét tr cAc bénh nhan chan doan
ndi soi cé nghi ng& viém, loét da day hanh ta trang
dwoc thu thap tai Bénh vién Trung wong Quan déi
108.

Hoa chét: Phenol, chloroform,
isoalmylalcohol, Tris-base Sigma - USA, Tag-
DNA polymerase - Promega - USA.

2.2. Phuong phap

PCR dac hiéu hai hudéng allele co tich hop
cong nghé Amplification refractory mutation
system (ARMS): B6 mbi chadn doan dét bién tai
mdi vi tri A2142G/C va A2143G duoc thiét ké
bao gébm hén hop 4 primers dwoc thiét k& nhw
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sau (Hinh 1): C&p mdi Outer - HP-F/Outer - HP-R
cho phép nhan 1én bang néi chuan (kich thwéc
658bp) dac hiéu cho sy cdé mat clta HP trong
mau bénh pham, cap mbi WT-2142(2143)/Outer
- HP-R cho phép nhan Ién bang kiéu dai (Wild-

type - 216bp) trong khi d6 c&p méi Outer - HP-
F/IA2142G(A2143G) hoac Outer - HP-F/ARMS-
A2142G(A2143G) s& nhan 1&n bang dot bién voi
kich thwdc la 507bp.

WT-2142(2143)

A

Outer-HP-F

Outer-HP-R
ARMS-A2142G(A2143G)

|

Internal control 658 bp
Mutant507 bp

Wild type 216 bp

Hinh 1. Nguyén ly thiét ké primer va phwong phap PCR d&c hiéu hai huéng allele cé tich hop cong nghé
Amplification refractory mutation system (ARMS)

Chu thich: Théng thwong dé thwe hién cac
phdn trng PCR d3c hiéu allele mbi dac hiéu sé
bat c&p bd sung chinh xac v&i nucleotide dau tan
cung 3’ tai vi tri nghi ngd c6 dot bién, tuy nhién
viéc thay ddi 1 nucleotide chi lam gidm ai lwc déc
hiéu cia mdi chir khéng triét tiéu hoan toan tinh
chét bat méi cla oligo. Vi vay, ching t6i thay dbi
mot s vi tri ap chét dau 3’ cla chudi mdi dac
hiéu theo quy Iuat Amplification refractory
mutation system - ARMS (C.R.Newton 1989).
Viéc thay dbi nay mot mét lam gidm ai lwc khong
d&c hiéu cta mdi dot bién voi khudn thé dai

3. Két qua
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nhwng lai khéng thay ddi tinh d&c hiéu cta mdi.
B& mdi cla chung t6i dwoc dat tén la SHPT108-
Hp-Clares-ARMS (Trinh tw cu thé cac mbi nay sé
dwoc cung cip néu ban doc quan tam va lién hé
v&i nhém tac gia).

Gidi trinh tw gene: Két qua PCR dic hiéu hai
hudng allele ¢6 tich hop céng nghé Amplification
refractory mutation system (ARMS) sé& dwoc khang
dinh lai bang gidi trinh tw gene trén hé théng giai
trinh tw gene truc tiép CEQ8800 (Beckman Coulter
- USA).
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Hinh 2. Két qué xac dinh dot bién A2142G va A2143G trén gene ribosome 23S
ctia vi khuén Helicobacter pylori

Panel trén: Két qua PCR dac hiéu hai huwéng
allele c6 tich hgp cdng nghé Amplification
refractory mutation system (ARMS). Két qua
dwoc thé hién bang hinh anh chay dién di san
phdm PCR st dung bd méi SHPT108-Hp-Clares-
ARMS. Cot 1 - 2 la clia bénh nhan A071, c6 xuét
hién dot bién gene tai vi tri 2143; cot 3 - 4 la cla
bénh nhan K010, khdng c6 dot bién tai 2 vj tri
nay. Panel dwdi: Hinh anh phd sac ky giai trinh
tw gene truc tiép theo nguyén ly Sanger cac mau
bénh phdm A070, KO10. Két qua cho thdy mau
AO071 tai vi tri 2143 Adenine da dwoc thay bang
Guanine. Trong khi d6, mau K010 tai 2 vi tri 2142
va 2143 déu cé Adenine (khdng dot bién).

3.1. Gia tri cua PCR dac hiéu hai hwéng
allele cé6 tich hop céng nghé Amplification
refractory mutation system (ARMS)

Nhw ly thuyét da trinh bay trong phan phuong
phap, bang k¥ thuat nay chi can mét phan (ng (1
lan xét nghiém) nhwng chiing t6i ¢ thé vira chan
doan xac dinh mau bénh pham cé HP hay khéng,

ddng thodi xac dinh dwoc HP cé dot bién khang
thubc clarythromycin hay khéng (Hinh 2, panel
trén). D& khang dinh két qua cla phwong phap
vira duoc thiét [ap ching téi tién hanh giai trinh tw
gene trén hé théng CEQ8800, két qua cho thay s
phu hop hoan toan gilra 2 phwong phap (Hinh 2,
panel duéi).

3.2. b6 nhay va dé dac hiéu cua phwong
phap PCR dac hiéu allele c6 tich hop céng
nghé amplification refractory mutation
system (ARMS) trong chan dodn dét bién
A2142G va A2143G

DPé khang dinh tinh dac hiéu va dd nhay cla
phwong phap PCR dac hiéu allele tich hop cdng
nghé ARMS chung t6i tién hanh chan doan cac
dot bién A2142G, A2143G bang bd moi
SHPT108-Hp-Clares-ARMS trén 15 mau bénh
phém da dwoc phan tich trinh tw xac dinh trang
thai dot bién gene ribosome 23S két qua so sanh
nay dwoc trinh bay & Bang 1.

Bang 1. So sanh két qua chan doan dot bién gene HP ribosome 23S tai 2 vi tri A2142G, A2143G
gitra giai trinh tw trwc tiép va PCR dac hiéu allele str dung bd méi SHPT108-Hp-Clares-ARMS

MU Sanger sequencing PCR dic hiéu allele str dung bé moi
SHPT108-Hp-Clares-ARMS

K005 A2143G A2143G

K006 A2143G A2143G
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K008 A2143G A2143G
K010 khéng phat hién dot bién khéng phat hién dot bién
K016 khéng phat hién dot bién khéng phat hién dot bién
K025 A2143G A2143G
K027 khéng phat hién dot bién khéng phat hién dot bién
K033 khéng phat hién dot bién khéng phat hién dot bién
A045 khéng phat hién dot bién khéng phat hién dot bién
A048 khéng phat hién dot bién khéng phat hién dot bién
AO070 A2143G A2143G
AO071 A2143G A2143G
AQ072 A2143G A2143G
A073 khong phat hién dét bién khong phéat hién dot bién
A074 khong phat hién dét bién khong phéat hién dot bién

Nhén xét: Mac du, véi mdt c& mau khéng qua Ién (15 mau) nhung phwong phap PCR dac hiéu
allele tich hop cong nghé ARMS (sir dung bd mdi SHPT108-Hp-Clares-ARMS) do ching toi thiét ké
c6 két qua chan doan hoan toan twong ddng véi phwong phap gidi trinh tw truc tiép (Sanger

sequencing).

3.3. So sanh tinh wu viét cua PCR dac hiéu allele tich hop céng nghé ARMS vé&i phwong

phdp giai trinh tw trwee tiép (Sanger sequencing)

Pic diém so sanh PCR dac hiéu allele tich hop cong nghé Giai trinh tw truec tiép
ARMS
Thoi gian 3gi& 18 gi&
Kinh phi 600.000 VND 1500.000 VND
Thiét bj can c6 PCR thudng PCR + Sequencer
Ky thuat vién Trung cép, cao dang Pai hoc

Nhén xét: PCR dac hiéu allele tich hgp céng
nghé ARMS cé nhiéu wu diém hon so véi giai
trinh tw trwc tiép (Sanger sequencing).

4. Ban luan

Clarithromycin la mét trong nhirng khang sinh
chi yéu dwoc sir dung trong cac phac d6 diéu tri
HP. Tuy nhién, ngay nay ty Ié HP khang lai khang
sinh nay dang tang Ién va & m&c d6 cao. Nghién
clru cho thy, cac cong dong dan cu khac nhau cé
ty 18 HP khang clarithromycin khéng giéng nhau:
O Nhat Ban 1a 13 - 18%, & chau Au la 12 - 25%
(Akiko Nakamura - 2007), con & Viét Nam chwa co
théng ké day da tuy nhién sé liéu gan day cho thay
ty 1& nay la 50,9% (Nguyen, Bengtsson et al). Viéc
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xac dinh dwoc chinh xac tinh khang thubc néi
chung trong dé dac biét quan trong tinh khang
clarithromycin sé giup ich cho bac sy lam sang can
nhac lwa chon dwoc phac dd diéu tri thich hop cho
tirng déi twong bénh nhan. Vi thé viéc chuan hoa
cac phwong phap chin doan tién Iwong tinh
khang thubc cha vi khudn HP 1a diéu can thiét
trong thwc hanh [dm sang. Tuy nhién HP la vi
khuan yém khi, viéc nudi cly gap rat nhiéu kho
khan va kéo dai: Chi khoang 50 - 60% sb sinh thiét
nghi ng®& mang vi khudn HP cho khuan lac HP.
Diéu nay lam cho viéc chan doan khang thuébc
bang phuwong phap khang sinh d6 tr& nén phirc
tap vi dé lam dwoc diéu dé trwdc hét ta phai nudi
cay dwoc HP.
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Trong khi d6, mét sb nghién ctru trén thé gidi
da chi ra rang tinh khang clarithromycin cta vi
khudn HP c6 lién quan dén cac dot bién gene
ribosome 23S dac biét la tai cac vi tri A2142G va
A2143G (Inderlied 1995) vi thé cac phwong phap
chan doan gian tiép tinh khang clarithromycin
déu xoay quanh viéc xac dinh sy c6 mét cla cac
dot bién nay trong mau bénh phdm (Claudia
Schabereiter-Gurtner 2004; Monique M Gerrits
2006).

Tai nuwéc ta chwa cé6 mot co s& y té hay
nghién cu nao trién khai cac xét nghiém chan
doan kiéu gene khang clarithromycin & mic do
phan tl, diéu dé khich 1& ching tdi xay dung
phuwong phap chan doan nhanh cac dot bién
A2142G va A2143G bang ky thuat sinh hoc phan
ter.

Trén thyc té da tén tai mot sb kit chan doan
dot bién khang clarithromycin st dung cac ky
thuat enzyme cat gi¢i han (Norazah Ahmad
2009), phan tich diém tan chdy (Claudia
Schabereiter-Gurtner 2004), PCR dac hiéu allele
b4t méi hai doan - dual primer oligo (Philippe
Lehours 2011). Cac phwong phap nay déu cho
két qua rat twong ddng véi tiéu chuan vang la
gidi trinh tw trwc tiép. Tuy nhién, chung hodc st
dung vat tw tiéu hao va trang thiét bj dat tién,
hoac thoi gian thwc hanh xét nghiém kéo dai it
than thién vai ky thuat vién xét nghiém. biéu nay
doi hdi chung toi thiét k& ra mot gidi phap khac
khac phuc duwoc cac diém yéu noi trén.

Phwong phap PCR dac hiéu allele mac du
da dwoc s dung thanh coéng trong chan doan
mot s6 doét bién nhw dot bién gene EGFR
(Dahse, Berndt et al. 2008; Dahse, Berndt et al.
2008; Dahse, Driemel et al. 2009), nhwng n6 cé
diém yéu la c6 thé tao ra hién twong dwong tinh
gid. Piéu nay ciing da dwoc khang dinh trong
nghién ciru cha ching toi: (Két quad khéng trinh
bay tai day). D& han ché diém yéu doé chang toi
thiét ké bd méi dic hiéu allele theo nguyén ly
ARMS diéu nay moét mat giup lam giam dang ké
sy bat cap khong dac hiéu cia méi nhung lai

khéng &nh hudng t&i sy bat mdi dac hiéu dot bién
nho dé hién twong dwong tinh gia da dwoc ching
t6i loai b hoan toan va phwong phap nay cho két
qua hoan toan twong doéng véi ky thuat gii trinh
tw trwee tiép. Mot s6 nhdm nghién ciru khac trén thé
gi¢i cling da cong bd ky thuat twong tw nhw cla
chiing t6i (Akiko Nakamura 2007) nhwng y d6 sap
sép cac vi tri bang dot bién, bang nodi chuan va
bang kiéu dai qua gan nhau (239/234 - 288/287)
gay kho khan trong viéc phan biét chinh xac vi tri
cac bang trén ban dién di agarose dac biét la khi
str dung cac agarose cé chét lwong thdp. Nhwng
vGi cach thiét k& clia chang t6i kich thwéc bang
dién di twvong wng sé la 658/507/216 bp, voi kich
thwéc nay hoan toan cé kha nang phan tach tét
ngay ca khi str dung cac gel agarose ré tién chat
lwong thap. Nhw vay, chi cAn mot 1an xét nghiém
chiing tdi c6 thé vira xac dinh dwoc sy cd mét hay
khéng cta vi khudn HP va cac dot bién gene
khang thudc clarythromycin thuwéng gap.

Cho dén hién nay, gidi trinh tw gene bang
phuwong phap Sanger sequencing van dang la tiéu
chuan vang dé xac dinh cac dot bién gene. Tuy
nhién, dé thuwc hién xét nghiém nay doi héi phai cé
trang thiét bj hién dai, vat tw tiéu hao dét tién va
phai cé déi ngili can bd cé kinh nghiém. Do do, gia
thanh mot xét nghiém giai trinh tw thwdng cao
(1.500.000 VND/xét nghiém). Trong khi do, bang
phwong phap ctia chiing t6i chi cAn mot hé théng
may PCR don gian, vat tw tiéu hao ré tién, ky thuat
vién c6 thé thwc hién. Gia thanh gidm cé y nghia
so V@i gidi trinh tw gene truc tiép (600.000 VND).
Day la mot budc dot pha vé ky thuat qua do co thé
chuyén giao, phé bién dén cac co s& y té tuyén
tinh trong ca nuérc.

5. Két luan

Quy trinh xét nghiém chan doan déng thoi
sy c6 mat cia vi khuidn va dot bién gene
ribosome 23S clia no tai vi tri A2142G, A2143G
trong moét lan xét nghiém da dwoc xay dwng
thanh céng.
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