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vi khuan Helicobacter pylori trong mau nuéc bot
bing phwong phap PCR
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Tém tit:

Helicobacter pylori (Hp) 1a mgt vi khuin ton tai pho bién trong niém mac da day nguoi. Hon 50% dén 50 thé glo'l co
vi khuén Hp trong dlro'ng tieu hoa; 10-20% trong so d6 c6 nguy co nhiém trung da day va 1-2% ¢6 nguy co'mac ung
thw da day. Hién nay c6 nhiéu phuong phap chin dosn Hp, trong dé CLOtest trén manh sinh thiét dadayla phu’o’ng
phap l1am sang dworc sitr dung thwong xuyen v6i d) chinh xac cao, nhung doi héi pha1 co qua trinh xam lan ndi mo.
Trong nghién ciru nay, nhom tac gia da xay dung thanh cong quy trinh chin doan vi khuan Hp trong mau nuéc bot
bang phuong phap PCR thong qua vi¢c xdc dinh hai gen dic hi€u ureC va hsp60 cia vi khuin Hp. Thir nghlem quy
trinh trén 67 mau nudc bot cho thay, phuwong phap nay cho két qua tuwong dong v6éi phwong phap PCR trén mau mé

sinh thiét da day va phwong phap 1am sang CLOtest.

Tir khéa: Helicobacter pylori, khong xAm lin, nuéc bot, PCR.

Chi s6 phén loai: 3.2

Pat van de

Vi khuén Hp 1a mot loai khuén dang xoén dc ton tai phé
bién trong dudng tiéu héa ciia hon 50% dan so thé gidi [1].
Khoang 10-20% sb ngudi nhiém Hp c6 nguy co bi nhiém
trung da day va 1-2% c6 nguy co mic ung thu da day [2].
Tai Hoi nghi khoa hoc quéc té chuyén nganh Tiéu hoa - Gan
do Bénh vién Bach Mai t6 chirc, mot nghién ctu da cong
b ty 18 nhidm Hp & Viét Nam c6 thé 1én dén 70% - cao hon
nhiéu so v6i cac nudc nhu My va Canada (khoang 30%),
Viét Nam hi¢n ciing dang dung thir 18 trong s6 20 nudce co
ty 16 ung thu da day cao nhat thé gidi.

Hién nay c6 nhiéu phuong phap chan doan vi khuan Hp
trong da day, bao gdm ca phuong phap xdm lan va khong
xam lan. Tuy nhién cac phuong phap nay déu c6 cac nhuoc
diém nhu chi khang dinh dugc c6 vi khuan tiét Urease (ndi
soi, CLOtest, test Carbon duong thd), chi xac dinh dugc
hinh thai (md bénh hoc, t& bao hoc), doi hoi ky thuat cao
(nudi cdy), phai c6 mot lwong vi khuan nhét dinh (CLOtest),
dd nhay va d¢ dac hiéu thép (xét nghiém phan hoac nudc
tiéu), khong phan biét duoc thoi diém xam nhidm (xét
nghiém huyét thanh). Phuong phap PCR trén mau sinh thiét
mé ¢ uu diém la chinh xac, truc tiép, khéng dinh duoc sy
¢6 mat cua vi khudn Hp nén dugc st dung nhu mat tiéu
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chuan vang dé chan doan vi khuéin Hp [3]. Phuong phap nay
c6 d6 nhay va do dac hiéu rat cao (90-100%) [4, 5], nhung
¢6 nhuoc diém 1a phai yéu cau xam lan.

Thyc té, vi khuan Hp c6 thé xuat hién trong nudc bot
ctia nhiing ngudi mang vi khuan Hp trong da day vdi ty 1€
kha cao [6], diéu nay da goi y vé viée 6 thé phat trién mot
xét nghiém chan doan vi khuan Hp sir dung mau bénh phim
1a nude bot bang phuwong phap PCR khong xam lan voi do
chinh xac cao. Do vay, nghién ctru nay dugc thuc hién nhim
muc dich xdy dung quy trinh chan doan vi khuan Hp trong
da day bang phuong phap PCR thong qua viéc xac dinh su
¢6 mat cua vi khuan Hp trong mau nudc bot.

Gen ureC cuia Hp ma hoda cho phosphoglucosamine
mutase - g/imM, dugc coi nhu mot gen “quan g1a 2” gbp
phan cho su sinh truong va phat trién cua thanh té bao vi
khuan. Gen ureC 13 gen bao thu ¢ hau hét cac ching Hp,
cung cip co s& chinh xac dé nhan dang nhiéu chung Hp
khéc nhau [7]. Gen Asp60 ma hoa cho protein HSP60 - phan
tir chaperone dugc Hp san xuat nhiéu nhat va déng vai trd
quan trong trong sy xdm nhiém va gy bénh cua vi khuan
nay, hsp60 da duoc chon dé phat hién vi khudn Hp trong
cac mau bénh pham vi no 13 gen c6 do bao thu cao, hign
dién trong tit ca cac sinh vat [8] nhung ciing du bién doi dé
¢6 cac moi ddc hiéu cho loai. Chinh vi vay, nghién ctru da
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Abstract:

Helicobacter pylori (Hp) is a common bacterium in
human gastric mucosa. More than 50% of the world’s
population has Hp bacteria in the gastrointestinal tract;
10-20% of them is at risk of stomach infections; and
1-2% is at risk of stomach cancer. Currently, there are
many methods of Hp diagnosis, in which CLOtest on
gastric biopsy tissue samples is a frequently-used clinical
method with high accuracy, but it requires a process of
intracellular invasion. In this study, we have successfully
developed a process to diagnose Hp in saliva samples
using PCR method through identifying two specific
genes ureC and hsp60 of Hp. After designing primer
pairs for two genes and optimising PCR reactions, we
conducted a test on 67 saliva samples, and the results
showed that this process gave similar results with PCR
method on the gastric biopsy tissue samples and the
clinical method CLOtest.

Keywords: Helicobacter pylori, non-invasive, PCR, saliva.
Classification number: 3.2

sir dung hai gen ureC va hsp60 dé xay dung quy trinh chén
doan vi khudn Hp trong mau nudc bot bang PCR. Quy trinh
t1 wu duoc thir nghiém trén 67 mau bénh phém va duoc so
sanh v&i phuong phap xét nghiém PCR trén mau sinh thiét
va phuong phap CLOtest.

Vat liéu va phuong phap nghién ciiu
Vit ligu

9 mau chimg duong da dugc xac dinh duong tinh véi vi
khuan Hp.

Mau nudce bot cing véi mau mo da day duoc 1ay tir 67
bénh nhan tai phong khdm thuc hién ndi soi da day ta trang
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cua Bénh vién Quan y 103.

Céac miu bénh pham duge bao quan ¢ -4°C. Thong tin
vé bénh nhan va két qua xét nghiém duoc luu lai trong bénh
4n nghién ctru.

Phwong phap

T6i wu héa phan vmg multiplex PCR: dau tién phan tmg
PCR v6i mau bénh pham Hp duong tinh dwoc lan lugt t6i
wu v6i hai cip moi dugc thiét ké dic hidu cho ving gen
ureC (F1/R1) va hsp60 (F2/R2). Trinh tu cua hai cap moi
va kich thude ctia doan ADN nhén 1én duoc thé hién ¢ bang
1. Phan tmg PCR dugc tién hanh voi dai nhiét do tir 52
dén 60°C, san pham PCR dugc dién di trén gel agarose 2%
dé phan tich két qua. Nhiét do nao cho ra bang san pham
rd rang, chinh xac va on dinh nhét sé dugc lua chon lam
nhiét do gén mdi. Sau khi Iwra chon duogc nhiét do gén moi
thich hop cho phan tng PCR don moi, tién hanh phan ting
multiplex PCR véi cing nhiét 6 nhim kiém tra kha ning
su dung phan Gng multiplex PCR phat hi¢n dﬁ”)ng thoi ca hai
gen.

Bang 1. Trinh tu mdi, kich thuéc cta doan ADN dugc nhan lén.

Tén Tm Kich thuée
mdi Trinh ty ©0) doan ADN
dwgc nhéin ban
F1 5S’AAGCTTTTAGGGG3’ 58,6
ureC 294 bp
RI S’AAGCTTACTTTCTAACACTAACG3® 533
F2 5S’TTGATAGAGGCTACCTCTCC3® 52,1
hsp60 501 bp
R2  S’TGTCATAATCGCTTGTCGTGC3’ 55,7
N-o  5’AGGACCTTGGATGGCGTTGG3’
Nsea 851 bp

F-o STTCGCAGGAACTCGGTCGTC3’

Thir nghiém quy trinh chan dodn vi khudn Hp trong
nuoc bot multiplex PCR:

Téach chiét ADN téng sb tir mau nude bot: ADN duogc
tach chiét sur dung bo kit G-spin™ Total Extraction ciia
iNtRON Biotechnology: 400 pl nuéc bot duge cho vao dng
ly tdm 1,5 ml; thém 400 pl CL Buffer, 20 pl Proteinase K, 5
il RNase, tron déu, i & 56°C trong thoi gian 30 phut; thém
400 pl Buffer BL, tron déu, u & 70°C trong vong 5 phut;
thém 400 pl EtOH 100%, tron déu; chuyén 800 pl dung
dich tir éng ly tim 1,5 ml vao cot loc, ly tim 13000 vong/
phat trong 1 phut ¢ 25°C, d6 dich; chuyén hét toan bo dung
dich con lai trong 6ng vao cot loc va lap lai budce trude do;
thém 700 pl Buffer WA vao cot loc, ly tdm 13000 vong/phut
trong 1 phut & 25°C, d6 dich; thém 700 pl Buffer WB vao
cot loc, ly tdm 13000 vong/phut trong 1 phit & 25°C, d6
dich; ly tdm 13000 vong/phtt trong 1 phat ¢ 25°C [am kho
mang loc, chuyén cot loc sang mot 6ng ly tam 1,5 ml moi;
thém 85 ul nudc khir ion da dugc 0 6 56°C vao ¢t loc, i
& nhiét 6 phong téi thiéu 5 phut, ly tim 13000 vong/phut
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trong 1 phiit & 25°C, thu ADN & 6ng ly tim 1,5 ml. ADN
duoc do néng do va gia tri A260/A280 dé kiém tra chét
luong bang may Nanodrop.

Thyc hién phan g multiplex PCR: phan tng PCR
dugc tién hanh voi hai cip moi thiét ké dic hiéu cho ving
gen ureC (F1/R1) va hsp60 (F2/R2) va cip mdi ciia gen ndi
chuén Nsea (N-o/F-a) ¢6 trinh ty nhu bang 1. Tong thé tich
phén tmg 1a 25 pl, bao gdm 12,5 ul Master mix 2X, 0,5 pl
mdi mdi. Chu trinh nhiét dugc thé hién & phan két qua cua
qué trinh ti wu phan ung multiplex PCR.

Doc két qua: san phdm PCR duoc tién hanh dién di trén
gel agarose 2% va dugc chup bang may dé xac dinh két qua.

Xét nghiém Hp bang phirong phdp PCR trén mdu mé
sinh thiét da day:

Tach chiét ADN tong sb tir mau mo sinh thiét da day:
ADN duoc tach chiét tir mau mé co khdi lwong khong qua
25 mg, b6 sung 180 ul dung dich ATL, 20 ul protemase K
vao ong ly tam 1,5 ml, tron déu. U ¢ 56°C tir 1 dén 3h. B6
sung 200 pl EtOH 100%, tron déu trong 15 phut, u & 70°C
trong 10 phut. Chuyén toan by dung dich vao cot lgc, ly tam
8000 vong/phut trong 1 phut ¢ 25°C, bd dich. Thém 500 pl
Buffer AW1 vao c6t loc, ly tdm 8000 vong/phtt trong 1 phut
0 25°C, bo dich. Thém 500 ul Buffer AW2 vao cot loc, ly
tam 14000 vong/phut trong 3 phut 6 25°C, bd dich. Ly tam
14000 vong/phut trong 1 phat ¢ 25°C lam kho mang loc.
Thém 200 pl nudce khir ion da duge 0 ¢ 56°C vao cot loc,
U trong nhiét 6 phong t6i thiéu 5 phit, ly tim 8000 vong/
phut trong 1 phut ¢ 25°C, thu ADN. ADN sau khi thu s&
duoc kiém tra ndng do va do tinh sach bang may Nanodrop.

Thuc hién phan tng multiplex PCR: phan ing multlplex
PCR duogc thlrc hién st dung céc cap mdi va thanh phan
phan tmg gidng véi phan tmg trén mau nude bot. Chu trinh
nhiét cua phan trng: 95°C - 5 phut; 40 chu ky cua cac nhiét
d6 94°C - 30 giay, 56°C - 30 giay, 72°C - 30 gidy; 72°C - 10
phut; 4°C - oo,

Poc két qua: san pham PCR duogc dién di trén gel
agarose 2% va duoc chup bang may dé xac dinh két qua.

Xét nghiém Hp bang phwong phdp CLOtest: quy trinh
thuc hién xét nghiém bang phuong phap CLOtest dugc thyc
hién theo diing tiéu chuén tai phong kham thuc hién ndi soi
da day ta trang, Bénh vién Quan y 103.

Két qua va thao luan
Tdch chiét ADN tong sé tiv méu nwéc bot
ADN tdng s6 sau khi dugc tach chiét va tién hanh do

quang phd s& dugc tién hanh dién di kiém tra trén gel
agarose 0,8%. Két qua duoc thé hién ¢ hinh 1.
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Hinh 1. Anh dién di ADN téng s6 clia mot s6 mau nghién ciiu.
1,2, 3...: ADN téch tif mau nudc bot; (1), (2), (3)..: ADN tach tu
mau mo da day.

Cac mau ADN duoc tach chiét tir nude bot ¢6 do tinh
sach dam bao, mot s6 mau co n6ng d6 qua cao s€ dugc pha
lodng xudng nong d6 phu hop cho phan tmg PCR.

Két qua toi wu phin trng multiplex PCR

300bp 294bp

500bp 501bp

Hinh 2. T6i uu nhiét do gdn mdi cta phan ting PCR nhan ban
gen ureC (trén) va hsp60 (du6i) clia vi khuan Hp.

Phan tich két qua dién di san pham sPCR trén gel agrarose
2% (hinh 2) cho thiy, cac biang san phim dugc khuéch dai
ctua gen ureC va hsp60 tai dai nhiét do tu 52 dén 60°C ¢6
kich thugc phtt hgp véi tinh toan khi thiét ké moi: gen ureC
¢6 vi tri bang nim dudi vach 300 bp cua thang chuin, vao
khoang phii hop vai du kién (294 bp); gen hsp60 c6 vi tri
bing ndm trén vach 500 bp cua thanh chuén, vao khoang
phu hop véi du kién (501 bp). Két qua dién di thu dugc tai
nhi¢t d6 gan moi 60°C cho bing sang rd nhét, khong co san
phém phu vo6i ca hai gen. Do d6, 60°C dugc lya chon 1am
nhiét 6 gin mdi dé tién hanh phan tng multiplex PCR.
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T hinh anh dién di trén gel agarose 2% (hinh 3) nhan
thy, khi tién hanh phan ng multiplex PCR tai nhiét do
gan mdi 60°C cho hai bang san pham khuéch dai cua hai
gen ureC va hsp60 sang, rd nét, bang nam tai vi tri ¢6 kich
thudc so voi thang chudn phu hop véi tinh toan khi thiét ké
mdi. Cac bang san pham khuéch dai ctia phan ting multiplex
PCR cho thay sy 6n dinh khi so sanh v&i cac bang san pham
khuéch dai ctiia phan ting sPCR, va khong thiy xay ra hién
tugng bt cip chéo giita cac cap moi. San pham khong co
bang phu, chimg té chu trinh nhiét va néng do thanh phan
tham gia phan mg 14 thich hop. Trong qué trinh tién hanh
thi nghiém véi cac ndng d6 ADN khac nhau, chung toi
nhan thiy nong do ADN thich hop dé thuc hién phan tmg
multiplex PCR trén mau nude bot 13 5-20 ng/pl.

Chu trinh nhiét ctia phan tng multiplex PCR sau khi tbi
uu la: 95°C - 5 phut; 40 chu ky cia 94°C - 30 gidy, 60°C - 30
gidy, 72°C - 30 gidy; 72°C - 10 phut; 4°C - .

500bp 501bp

300bp 294bp

Hinh 3. Nhan ban dong thdi ca hai gen ureC va hsp60 dac higu
clia vi khudn Hp biang PCR. M: thang chudn ADN 100 bp; (-):
ddi ching am - nu6c khi ion; 1: sdn phdm PCR nhan ban gen
ureC; 2: san phdm PCR nhan ban gen hsp60; 3: san phdm PCR
nhan ban dong thoi ca hai gen ureC va hsp60.

Két qua thir nghiém quy trinh chin dodn Hp trén mdu
nwoc bot

-+ 82 T80 81 83 85 86 87 9 91 T91 M 92 93 T93 94 95 98
851bp
501bp

294bp

Hinh 4. Hinh anh dién di san pham khuéch dai sau khi ap dung
quy trinh l1én miu bénh phim nuéc bot. M: thang chudn ADN
100 bp; (-): doi chdng am - nudc khii ion; (+): déi ching duong;
T80, 81, 82...: mau bénh phdm xét nghiém.

Két qué dién di ciia céc san pham khuéch dai khi 4p dung
phan tng multiplex PCR da dugc xady dung trén cac mau
bénh pham nudc bot (hinh 4) cho thay, tat ca cac mau ADN
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déu 1én bang san pham khuéch dai ctia gen noi chuan Nsea
¢6 vi tri bang ndm giita vach 800 va 900 bp cua thang chuan,
cho kich thugc pht hop voi du kién (851 bp), chimg to tat
ca cac mau déu da tach chiét thanh cong ADN. Céc biang san
pham cuia hai gen dic hiéu ciing ¢6 vi tri phit hop véi kich
thude tinh toan khi thiét ké moi: ureC (294 bp) va hsp60
(501 bp).

Cac mau ADN vi khuan c6 chira doan gen ureC di
khuéch dai duge nhéan dinh 1a duong tinh véi vi khuén Hp.
Nhitng nghién ciru trude day di chi ra rang, két qua vé do
nhay khi sir dung phuong phap PCR voi cap mdi dic higu
ctia gen ureC dé xac dinh vi khuan Hp 1a twong dong nhau
gilta cac phong thi nghiém [4, 7, 9, 10]. Tuong tu, cac mau
ADN vi khuan c6 chira doan gen hsp60 da khuéch dai duoc
nhan dinh 1 dwong tinh v&i vi khuan Hp. Két qua nay tuong
déng véi nghién cuu dugce thuce hién trude do, chan doan su
dung phuong phap Nested PCR véi gen Asp60 dugc nhan
dinh c¢6 d6 dic hiéu cao nhit [3].

Mot s6 mau duong tinh dong thoi ca hai gen ureC va
hsp60 ciing dwoc nhan dinh 1a duong tinh véi vi khuan Hp.
Nhitng mau 4m tinh dong thoi v6i ca hai gen s& dugc nhan
dinh 1a 4m tinh v6i vi khuan Hp.

So sdnh, déi chiéu giiva cdc phwong phdp

Bang 2. So sanh két qua giiia hai phuong phap PCR trén mau
nuéc bot va mo da day.

ureC  hsp60
PCR trén miu nuéc bot 38 41 4

PCR trén mu mo da day 45 43 46

ureC va hsp60

S6 méu dwong tinh v6i Hp

Téng s6 mAu duong tinh véi Hp ) IY) 1)

Tir bang so sanh giita phuong phap PCR trén mau nuée
bot va md da day (bang 2) cho thdy, ty 1& x4c dinh dwoc vi
khuin Hp dwong tinh giira hai phuong phap voi gen ureC
1a 84% (38/45 mau), gen hsp60 1a 95% (41/43 mau) va khi
4p dung phan tng multiplex PCR phat hiét dong thoi ca hai
gen ty 1é nay dat duoc 91% (42/46 mau).

Bang 3. So sanh két qua giiia ba phuong phap PCR trén miu
nuGc bot, mé da day va CLOtest.

Cac phuong phap Duwong tinh  Am tinh Téng s6 miu
PCR trén miu nude bot 42 25 67
PCR trén mau mo da day 46 21 67
CLOtest 39 28 67

Khi so sanh két qua phuong phap PCR trén miu nudc
bot véi hai phuwong phép x4m lan c6 dé chinh xac cao hién
nay 1a phuong phap “tiéu chuan vang” - PCR trén méu mo
da day va CLOtest (bang 3) cho thdy, PCR trén miu nudc
bot ¢6 két qua tuong dong cao voi _phuong phap PCR trén
mau mo da day va CLOtest. Cac mau dwong tinh Hp khi sir
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dung phuong phap CLOtest déu cho két qua dwong tinh khi
su dung phuong phap PCR trén mau nudc bot va mau mo
da day. Cac mau am tinh Hp khi sir dung hai phuong phap
PCR trén mau nudc bot va PCR trén miu mé da day dong
thoi ciing cho két qua 4m tinh khi st dung phuong phap
CLOtest.

Mic du hai gen ureC va hsp60 déu la cac gen bao thu
ctia vi khudn Hp, ty 1 phat hién vi khuan st dung cac gen
nay khac nhau phu thudc vao timg loai mau bénh pham.
V6i cac mau sinh thiét da day, ty 1& phat hién Hp sir dung
gen ureC va hsp60 déu dat t6i 100%. Tuy nhién, du khong
¢6 su khac biét nao dugc tim thdy giita trinh ty cic gen nay
0 nude bot va mé sinh thiét da day, ty 1& phat hlen Hp trén
mau bénh pham nudc bot sir dung hai gen nay van chua dat
100% [11, 12].

Nghién ctru di tach chiét thanh cong ADN vi khuan tir
mau nude bot va mau mé da day. Tdi vu thanh céng phan
g sPCR khuéch dai hai gen dic hiéu (UreC va Hsp60) clia
vi khuan Hp vé6i nhiét d6 gan moi déu 1a 60°C. Phan tng
multilplex PCR khuéch dai dong thoi hai gen dic hiéu véi
chu trinh nhiét 95°C - 5 phit; 40 chu ky cua 94°C - 30 giay,
60°C - 30 gidy, 72°C - 30 gidy; 72°C - 10 phut; 4°C - o0 va
ndng do ADN st dung nam trong khoang 5-20 ng/ul. Budc
dau khao sat kha nang ap dung quy trinh bang viéc tién hanh
so sanh v6i hai phuong phap xam lan 1a PCR trén mau mo
da day va CLOtest: tmg dung trén 67 mau bénh pham nuéc
bot cho két qua 42 mau duong tinh va 25 mau am tinh, c6 su
turong ddng cao v4i phuong phap PCR trén mau mé da day
(46 mau duong tinh, 21 mau am tinh) va CLOtest (39 mau
duong tinh va 28 mau am tinh).

Can tiép tuc mé rong quy mo thi nghiém nham danh
gia do tin cdy clia quy trinh v6i mot ¢& mau 16n cé y nghia
théng ké cao; tiép tuc nghién curu nham xac dinh chinh xac
d6 nhay va d¢ dac hi¢u cua phuong phap.
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