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TOM TAT

Pt van dé: Diéu tri nhiém khuan Helicobacter pylori (H. pylori) dang tré nén khé khan hon béi tinh
trang khang Clarithromycin, gdy ra béi cac dot bién diém nhie A2143G trén gene 23S rRNA. Phirong
phép gidi trinh t doi héi ky thudt cao, khé g dung trong lam sang. Vi vdy, viéc phdt trién mét
phwrong phdp chan dodn nhanh, dic hiéu va phix hop véi diéu kién thuc té la hét sirc cdp thiét. Muc
tiéu nghién ciru: T6i wu héa phdn ung allele-specific real-time PCR (AS-qPCR) dé phat hién nhanh
dot bien A2143G cua H. pylori truec tlep tir madu sinh thiét da day - td trang. Vat liéu va phuwong phap:

Phan ing AS-qPCR sir dung moi va mau do Tagman de phdn biét ba kzeu gen: hoang dai, dot bién,

va hén hop. Cac diéu kién phan vng: Nhiét do lai, nong do moi va nong d6 mau do dwoc t6i wu lan
liwot. Két qud: Phan iing AS-qPCR dwoc thiét lp c6 kha ndng phat hién dot bién A2143G, tra két qua
nhanh trong vong 2 gio. Phan ing cho phép phat hi¢n ca nhiing mau hon hop cé tan sudt allele djt
bién thap t6i 20%, cho thay dg nhay ddng tin cdy. Két lugn: Phdn iing AS-qPCR duoc thiét lgp trong
nghién cuu la mot cong cu sinh hoc phan tir nhanh, kha thi trong viéc hé tro lwa chon khang sinh
Clarithromycin hop Iy, cd thé héa diéu tri.

Tir khéa: Helicobacter pylori, Clarithromycin, dé khang khdng sinh, dét bién A2143G, allele-specific
real-time PCR

OPTIMIZING A REAL-TIME PCR REACTION FOR DETECTION OF THE
A2143G MUTATION IN THE 23S rRNA GENE ASSOCIATED WITH
CLARITHROMYCIN RESISTANCE IN HELICOBACTER PYLORI
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ABSTRACT

Introduction: The treatment of Helicobacter pylori (H. pylori) infection is increasingly hindered by
Clarithromycin resistance, primarily due to point mutations, such as A2143G, in the 23S rRNA gene.
While Sanger sequencing remains the gold standard for mutation detection, its technical complexity
limits widespread clinical application. A rapid, specific, and practical diagnostic approach is
urgently needed. Objective: To optimize an allele-specific real-time PCR (AS-qPCR) assay for the
rapid detection of the A2143G mutation in H. pylori directly from gastric-duodenal biopsy specimens.
Methods: The AS-qPCR assay was designed using allele-specific primers and TagMan probes to
differentiate wild-type, mutant, and heterozygous genotypes. Key parameters, including annealing
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temperature, primer concentration, and probe concentration, were systematically optimized. Results:
The optimized AS-qgPCR assay enabled specific detection of the A2143G mutation within 2 hours. The
assay demonstrated high sensitivity, reliably detecting mutant alleles in mixed samples with a
frequency as low as 20%. Conclusion: The developed AS-qPCR assay provides a rapid and sensitive
molecular tool for identifying Clarithromycin-resistant H. pylori strains. Its clinical applicability may
facilitate the timely selection of antibiotics and support personalized treatment strategies.

Keywords: Helicobacter pylori, Clarithromycin, antibiotic resistance, A2143G mutation, allele-
specific real-time PCR.

1. DAT VAN DE

Helicobacter pylori (H. pylori) 1a vi khudn Gram am, sinh song & biéu mo da day - ta trang va chi
gdy bénh ¢ nguoi, dugc phat hién vao nam 1982 [1]. Vi khuan gdy bénh dau da day, u nha biéu mé
da day va tham chi 13 K da day. Tir ndm 1994, T chtrc Y té Thé gi¢i (WHO) di phan loai H. pylori
1a tac nhan gay ung thu nhom 1 vi sy lién quan ciia vi khuan dbi voi sy hinh thanh nhimg khéi u ac
tinh da day [2].

Vi khuan chi gdy bénh trén nguoi, thong qua 4 con duong lay truyén: miéng - mi¢ng (hon, bén thire
an, an thuc an thira), sir dung chung dung cu nha bép (dn chung va gip cho nhau), phan - miéng
(an/udng thirc an chua qua nau chin), qua thu thuat y khoa (khong khur trang. thiét bi day du) [3]. Tai
Viét Nam, ti 1¢ mac dugc ghi nhan vao nam 2021 1a 83.5%, trong d6 ti 1¢ mic ¢ tré em dudi 12 tudi
12 92.2% [4].

Céc khang sinh dugc Hiép hoi Tiéu héa Hoa Ky khuyén nghi sir dung dé tiét trir H. pylori gdm c6
Amoxicillin, Clarithromycin, Levofloxacin, Metronidazole, Rifabutin, Tetracycline [5]. Theo dong
thuan Maastricht VI/Florence 2022, Clarithromycin khong nén dugc ké don & nhiing vung c6 ti 1¢
khang hién hanh > 15% ma chi khuyén nghi sir dung néu c6 bang chiing nhay véi khang sinh thong
qua khang sinh dd hodc thir nghiém sinh hoc phan tir (giai trinh ty, real-time PCR hodc digital PCR)
[6]. Tai Viét Nam, theo dong thudn 2023 cta Hoi tiéu hoa Viét Nam (VNAGE), 2 phac do dang dugc
khuyén nghi sir dung 1a PALB (PPI + Amoxicillin + Levofloxacin + Bismuth) va PTMB (PPI +
Tetracycline + Metronidazole + Bismuth) do ti 1¢ de khang voi Clarithromycin lu6n nam ¢ mic >
15% trong nhiéu nam lién tiép [7] va Rifabutin 14 thudc chong lao hang 1 tai Viét Nam, khong dugc
sir dung trong diéu tri nhiém H. pylori.

Clarithromycin 1a khang sinh ho Macrolide, dugc str dung tir 1993 dé diéu tri nhiém H. pylori do
nhimg vu diém nhu MIC nho, it anh huong 18n viée tiét acid da day, tham thau t6t [8]. Tuy nhién, ti
le dé khéng Clarithromycin cua H. pylori tai Viét Nam dugc ghi nhidn & muc khé cao: 42.4% (2014,
Hué), 85.5% (2016, Thanh phd H6 Chi Minh), 96.3% (2022, Thanh phd H6 Chi Minh) [9 - 11]. Thyc
té, tai Viét Nam cho thay phac do diéu trj c6 st dung Clarithromycin sequential chi c6 ti 18 diéu tri
thanh cong 60.3%, thép hon so v6i phac d6 c6 Bismuth (72.7%) va phéc dd co Tetracycline (82.0%)
[4]. Nguyén nhan hang du gy ra tinh khang Clarithromycin 1 do nhitng dot bién diém trén 23S
rRNA khién ciu triic ribosome bi thay ddi khién khang sinh khong thé gan vao thuc hién hoat tinh
dugc. Dot bién diém dong vai tro chinh gay ra sy khang Clarithromycin gom c6 A2142G, A2142C
va A2143G va di c6 nhiéu nghién ctru vé dot bién nay [8]. Tuy nhién, & quan thé ngudi Viét Nam,
dot bién tai vi tri 2142 khong phd bién (ti 1& dot bién chi ¢6 3.5%) [12].

Tur nhing diéu cp bach noi trén, viéc xac dinh d6 nhay cam voi khang sinh cua H. pylori d6i vOi
Clarithromycin 1 cuc ki can thiét. Phuong phap tiéu chuin vang khang sinh do thong qua nudi cdy
khong dugce khuyen nghi trong ldm sang do vi khuan nay moc cham (thoi gian thyc hién xet nghiém
thuong tén 2 - 3 tudn), ti 1é nudi ciy thanh céng khong cao. Do d6, chung toi tién hanh nghién ctru
nay nham muc tiéu xay dung phan ng real-time PCR phat hién nhimng dot bién lién quan tinh khang
Clarithromycin, cung cép cho lam sang mot cong cu sang loc nhanh nhing chung vi khuan nghi ngo
mang dot bién lién quan tinh khang Clarithromycin.
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2. PHUONG PHAP NGHIEN CUU VA VAT LIEU NGHIEN CUU

2.1. Péi twong nghién ciru

Nghién ctru dugc thyc hién trén mau sinh thiét da day - ta tring ctia nhitng nguoi bénh dén kham tai
Bénh vién Pai hoc Y Dugc Thanh phd H6 Chi Minh - Co sé 2 véi triéu ching tiéu hoa nhu dau da
day hodc ddy hoi, khé tiéu. Nhitng nguoi bénh st dung khang sinh trong vong 4 tudn, dang méic K da
day s€ duoc loai ra khoi nghién cuu.

2.2. Miu nghién ctru

Mau sinh thiét: Ttr cac mau sinh thiét da day - ta trang ctia nguoi bénh di dugc xac nhan duong tinh
v6i H. pylori bang Rapid Urease Test (RUT). Nhitng mau sinh thiét ndy duoc xu Iy va tinh sach dé
thu dugc DNA bo gene. Cac mau nay dugc thuc hién nhan ban viung gene 23S rRNA c¢6 chura vi tri
2143 va xac nhan trinh ty tai vi tri 2143 bang phuong phap Sanger nhu tai Hinh 1.

2'1-,4: 2143 2,140 2,143 2,1|_4:

T23 (A/G) T29 (G) T33 (A)

Hinh 1. Trinh ty tai vi tri 2143 cta cac mau Sinh thiét dung trong nghién ctru. T23: Kiéu gene hon
hop, T29: Kiéu gene dot bién, T33: Kic¢u gene hoang dai

Mau amplicon: St dung ching vi khuan thuan H. pylori phan lap tir mau 1am sang, ching t6i tinh
sach DNA ctia vi khuan va tién hanh nhan ban ving gene ctia 23S rRNA c6 chua vi tri 2143 dé tao
thanh nhitng doan amplicon c6 d¢ dai 412 bp. Cac amplicon dugc xac nhén kich thudc bé“mg dién di,
xé4c nhan trinh ty tai vi tri 2143 bang phuong phap Sanger, tinh sach DNA, dinh luong nong do
(ng/uL) bang may quang phd NanoDrop One (ThermoFisher, Hoa Ky) sau d6 quy d6i sang don vi
copies/pL dya trén kich thudc ctia amplicon, va pha lodng thanh dai ndng do tir 107 dén 10 copies/pL.
Tinh sach DNA: Mau sinh thiét sau khi duoc xir 1y s& duoc tinh sach DNA bﬁ“mg bo kit Accurive SDNA
Prep Kit EX-DNAO02.1F (Khoa Thuong Biotech, Viét Nam) theo huéng dan st dung ctia nha san
xuat. Thoi gian hoan thanh ciia toan qué trinh khoang 30 phat. Dung dich DNA thu dugc sau quéa
trinh duoc luu trit & 4°C néu str dung ngay hoic luu trit & -20°C.

2.3. Phuong phap nghién ciru

Thiét ké moi va mau do: Mot cap mdi dic hiéu di duoc thiét ké nham nhan ban doan gene 23S rRNA
cua Helicobacter pylori bao gom vi tri dot bién 2143. Pong thoi, hai mau do TagMan duoc phat trién
song song, mdi mau do mang chit phat huynh quang khac nhau: FAM dé nhan dién kiéu gene hoang
dai va VIC dé phat hién kiéu gene dot bién A2143G. Thiét ké nay cho phép phan biét rd rang giita
cac kiéu gene khi phan tich tin hiéu huynh quang trong phan tmg real-time PCR. Trinh tu ctia moi va
mau do duogc trinh bay chi tiét tai Bang 1.

Bang 1. Trinh ty moi va mau do dung trong nghién ciru. Mau do Pclal twong Gng véi kiéu gene dot

bién, mau do Pcla2 tuong Umg ki€u gene hoang dai

STT Tén Trinh tu (5°-3’) Chiéu dai (bp) | %GC | Tm (°C)
1 2143-F GGTGAAAATTCCTCCTACCCG 21 52.4 55.4
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STT| Tén Trinh tu (5°-3°) Chiu dai (bp) | %GC | Tm (°C)
5 | 2131 GTGCTAAGTTGZ%GTAAAGGTCCA o w2 | 573
3 | Pclal | VIC-AAGACGGAGAGACCC-MGBEc 15 60.0 | 49.8—65

FAM-AAGACGGAAAGACCC-
4 | Pcla2 MGBEL 15 53.3 | 47.7—65

T6i wu phan vmg allele-specific real-time PCR: stt dung bd sinh phdm TaqPath™ 1-Step RT-qPCR
Master Mix (ThermoFisher Scientific, Hoa Ky) da tdi wu sin cac thanh phén co ban cia phan tng
real-time PCR nhu enzyme Taq polymerase, Mg?*, dém, dNTP theo hudng dan sir dung ctia nha san
xuét. Do do, chang t61 tién hanh ti uu nhimg thong so cta phan tng real-time PCR khong bao gdém
trong bo sinh phim gom Nhiét d9 lai, nong d6 mot, ndng d6 mau do tuan ty theo thir tw ndi trén. Tiéu
chi lya chon cho moi thong sb 1a phai dam bao dugc d6 dac hiéu va cé hiéu suét phan ung tdt nhat.
Céc thi nghiém t6i wu thanh phan va chuong trinh nhiét ctia phan tng real-time PCR dugc trinh bay
trong Bang 2.

Bang 2. Thanh phan phan tng real-time PCR va cic thong sé duoc chon dé tdi uu

Thanh phan phan vng

STT Thanh phin Nong do Pon vi

1 Moi 2143-F 200/300/400 nM

2 Moi 2143-R 200/300/400 nM

3 Mau do hoang dai Pcla2 50/100/150 nM

4 Mau do dot bién Pclal 50/100/150 nM

5 Enzyme TaqPath 5.0 uL

6 Nuclease free water Vira du cho 15puL

7 DNA template S5ulL

Chu trinh luin nhiét
(Tong thoi gian phan tmg: 01:00:54 trén hé thong Mx3005P, Stratagene)

STT Nhiét do Thoi gian S6 chu ky

1 95°C 15:00 1

2 95°C 00:05 40

3 63°C/65°C/67°C 00:10

Pdnh gid tan sudt allele dot bién t6i thléu co thé phat hién dwoc cua quy trinh: St dung cac mau
Amplicon cua 2 kiéu gene trong dai nong do tir 107 dén 10? copies/pL. Kiéu gene dot bién va hoang
dai c6 nong do bang nhau dugc phdi tron theo cac ti 18 1:0, 1:1, 1:4,1:9 dé tao thanh cac mau ¢ tan
suat allele dot bién 1an luot 1a 100%, 50%, 20%, va 10%. Cac mau sau d6 duoc tién hanh phan tng
real-time PCR duya vao diéu kién da tdi vu & thi nghiém bén trén, 1dp lai 2 1an moi mau dé loai trir sai
1éch ngau nhién. Tan suét allele dot bién tdi thiéu c6 thé phat hién duoc cla quy trinh 1a tin suat thip
nhat ma tin hiéu ctia mau do dot bién co thé phat hién duoc & tit ca cac ndng do.

Xur Iy 6 liéu: Cac gia tri Ct (Cutoff threshold) thu dugc tir cac thi nghiém ctia nghién ctru duoc danh
gia su khac biét gitra cac nhom str dung kiém dinh ANOVA one-way voéi do tin cay 95%. Céc s6 lidu
duoc nhap liéu vao phan mém Microsoft Excel 365 va xir 1y dir liéu bang phan mém RStudio 4.4.2.
Pao dike trong nghién ciru: Nghién ctru duge chip thuan boi Hoi dong Pao dirc trong nghién ciru Y
Sinh hoc Pai hoc Y Duoc Thanh phé Hd Chi Minh (s6 768/HPDD-DHYD ngay 10/10/2022).

3. KET QUA VA BAN LUAN

3.1. Két qua tdi wu phan ng allele - specific real-time PCR

Pé t6i vu hoa phan ng allele-specific real-time PCR, cac diéu kién bao gdm nhiét do lai (63°C,
65°C va 67°C), ndng d6 mdi (200 nM, 300 nM va 400 nM), va néng d6 mau do (50 nM, 100 nM
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va 150 nM) d3 duoc khao sat. Muyc tiéu 1a dat duoc tin hiéu dic hiéu va 6n dinh cho cac kiéu gen
hoang dai, dot bién va hdn hop, dong thoi giam thiéu hién twong nhin ban khong dic hiéu. Cac
diéu kién t6i wu duogc lya chon dwa trén d6 dic hiéu cua tin hiéu, hiéu suit nhan ban va do 6n dinh
gitra cac 1an lip lai (Hinh 2).

Anneal Temp 63°C - A/A Anneal Temp 65°C - A/A Anneal Temp 67°C - A/A  Primer 200 nM - A/A Primer 300 nM - A/A Primer 400 nM - A/A Probe 50 nM - A/A Probe 100 nM - A/A Probe 150 nM - A/A

30-

Anneal Temp 63°C - G/G Anneal Temp 65°C - G/G Anneal Temp 67°C - G/G  Primer 200 nM - G/G Primer 300 nM - G/G Primer 400 nM - G/G Probe &0 nM - G/G Probe 100 nM - G/G Probe 150 M - GIG

Legends

BS mt Mutant

BE wt wild-type

. == B . . —  =m

===

Anneal Temp 63°C - A/G Anneal Temp 65°C - A/G Anneal Temp 67°C - A/G ~ Primer 200 nM - A/G Primer 300 nM - A/G Primer 400 nM - A/G Probe 50 nM - A/G Probe 100 nM - A/G Probe 150 nM - A/G

Ej[

2- ==
%
21- E:j

mt wt mt wt mt wt m w m wt mt wt mt wt mt w mt wt

Hinh 2. Két qua thi nghiém t5i wu céc thong s6 ctia phan Gng allele specific real-time PCR

Nhiét dg lai 63°C - 67°C: Céc nhiét do lai khac nhau dugc str dung nham t6i uu hoa diéu kién phan
tmg PCR. M6i 200 nM-400 nM: Cac nong d6 mdi khac nhau da duoc thir nghiém trong phan tng.
Mau do 50 nM - 150 nM: Cac ndng d6 khac nhau ctia mau do TagMan di dugc khao sét trong phan
tmg. Céc ky hiéu A, G, A/G biéu thi kiéu gen tai vi tri 2143 ciia gene 23S rRNA. A: Kiéu gene hoang
dai (allele hoang dai). G: Kiéu gene dot bién (allele dot bién). A/G: Kiéu gene hdn hop (allele hoang
dai va dot bién cung hién dién). Mdi biéu do hop (box plot) biéu dién phan b gia tri ngudng chu ky
(Ct) ing v&i mot tap hop diéu kién cu thé. Hop biéu dién khoang tir phan vi (tir bach phan vi thir 25
dén 75), dudong ngang bén trong hop biéu thi gia tri trung vi, va cac “rau” kéo dai dén gia tri nho nhat
va 16n nhat nam trong khoang 1,5 1an d¢ rong khoang ttr phan vi tinh tir hop. Mau do biéu thi kiéu
gene dot bién (G). Mau xanh ngoc biéu thi kiéu gene hoang dai (A).

Nhiét dg lai: Ca 3 nhiét do lai, phan ing déu cho thay kha nang phat hién dot bién ¢ nhitng miu mang
kiéu gene dot bién va hon hop. Tuy nhién, & nhiét d6 63°C, mau mang kiéu gene dot bién ghi nhan
tin hiéu doi véi ca 2 loai mau do cho théy su kém dac hiéu cuia phan ing ¢ nhiét do nay, khac biét voi
2 nhiét d6 con lai c6 d6 dac hiéu dam bao. Gia tri Ct mau do VIC cua kiéu gene dot bién tai nhiét do
65°C thap hon so v6i 67°C (t-test bat cap, p-value = 0.026 < 0.05, 95% CI), déng nghia vai hiéu suit
phéan Gng tdt hon. Do d6, nhiét d6 65°C duge lya chon cho phéan Gng.

Néng dé moi: O ca 3 ndong d6 mdi khao sat, phan Gmg déu cho thay tin hiéu mau do phu hop véi kiéu
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gene (FAM d6i v6i miu hoang dai, VIC v6i mau dot bién va ca 2 tin hiéu d6i véi mau hdn hop). Gia
trj Ct thu dugc & ca 3 miu cho thiy khéng co su khac biét (ANOVA one-way, p-value > 0.05, 95%
CI). Do do, né)ng dd mdi duoce lya chon cho phan tng 1a 300 nM.

Nong dg mau do: O ca 3 ndng do mau do khao sat, phan tmg déu cho thiy tin hiéu mau do phu hop
v6i kiéu gene (FAM dbi voi mau hoang dai, VIC véi mau dot bién va ca 2 tin hiéu ddi v6i mau hdn
hop). Gié tri Ct thu duoc & ca 3 kiéu gene cho thdy khong co su khac biét c6 y nghia théng ké (ANOVA
one-way, p-value > 0.05, 95% CI). Do do, néng d6 mau do duoc lya chon cho phan tmg 1a 100 nM.

3.2. Két qua danh gi tin suit allele ti thiéu cé thé phat hién ciia phin tng

Thi nghiém nham xac thyc hiéu quéa ciia phan ing xét nghiém trén cac ndng d6 amplicon DNA khac
nhau va & céc tan sut allele dot bién khac nhau. Két qua cho thay tin hiéu phat hién tir kénh huynh
quang HEX (dai dién cho kiéu gene dot bién) va kénh FAM (dai dién cho kiéu gene hoang dai) thay
d6i tuy theo ndng do DNA va tan suit allele dot bién (Hinh 3).

10% G 10% G 10% G 10% G 10% G 10% G
30-
20 m ? E i Eﬁ é
10-
0 -— — — —_— — —_—
20% G 20% G 20% G 20% G 20% G 20% G
: n 7 - = m
2 7 = - 1 é
10-
0- Legends
50% 50% G 50% G 50% G 50% G 50% G B8 mi Mutant

BE wt wictype

Wariant Allele Frequency (%)

ii;ﬁjﬁﬁﬁﬂﬁ*—@@ " g

100% G 100% G 100% G 100% G 100% G 100% G

20- m EF‘ S oy B ﬁ

0- — e e e - e

mt wt mt wt mt wt mt wt mt W mt wt

10 103 104 10° 106 107

Amplicon Concentration (copies/pL)

Hinh 3. Két qua danh gia tan suat allele dot bién A2143G tdi thiéu c6 thé phat hién cta phan tng
Truc hoanh (X-axis): Nong d6 amplicon, tir 10?> dén 107 copies/uL - biéu thi nong do DNA cua
amplicon dugc str dung trong mdi thi nghiém. Truc tung (Y-axis): Gia tri Ct (ngudng chu ky). Thang
do 0 - 30: Khodang gia tri Ct ghi nhan dugc trong cic phan ing PCR. Céc 6 phu (Subpanels): Tan suat
allele dot bién (%), tir 10% G dén 100% G - thé hién tan suit cua allele dot bién (G) trong cac mau
DNA, tir 10% (tan suat dot bién thap) dén 100% (toan bo 1a dot bién). Mau d6 (mt: mutant): Biéu thi
cac mau du kién s& phat hién duoc allele dot bién (G). Mau xanh ngoc (wt: wild-type): Biéu thi cac
mau duy kién s8 phat hién duogc allele hoang dai (A).
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O tan suat 100% (chi c6 kiéu gene dot bién), chi co tin hiéu mau do dot bién duoc ghi nhan con tin
hiéu mau do hoang dai khong duoc ghi nhan & tat ca cac nong do khao sat. Piéu nay mot lan nira
khang dinh tinh dac hi¢u cua phan ing & cac nong dé khac nhau.

O céc tan suat 50% va 20%, tin hiéu cua miu do dot bién va hoang dai co thé duoc phat hién déng
thoi 6 tat ca cac ndng do trong khoang khao sat. O tan sudt 10%, chi ¢6 tin hiéu mau do hoang dai c6
thé dugc ghi nhan con mau do dot bién khong thé ghi nhan tin hiéu & bat ¢ ndng d6 nao trong khoang
khao sat. Do d6, tan suat allele dot bién tdi thiéu ctia phan ing chiing t6i ghi nhan dugc 13 20%.

4. BAN LUAN

Két qua nghién ciru cho thay phan tng allele-specific real-time PCR st dung mau do TagMan c6 kha
nang phat hién chinh xac dot bién A2143G trén gene 23S rRNA cua H. pylori voi d§ dac hiéu va hi¢u
suat phan tng cao. O nhitng nghién ctru di trudc ctia nhom, k¥ thudt duoc str dung dé phat hién dot
bién A2143G la giai trinh tu Sanger - phuong phap doi hoi may moc dat tién va thoi gian thuc hién
1au, khong thé tra két qua trong ngay. Ddi véi phan tng real-time PCR duoc t6i wu hoa trong nghién
ctru nay, thoi gian thuc hién ngan - chi khoang 2 gio ké tir khi tiép nhan mau - giup phuong phéap nay
tré nén dic biét phi hgp véi yéu cau sang loc nhanh trong 1dm sang. Cu thé: Quy trinh bao gom 30
phut xir 1y va tinh sach DNA, 15 phat chuén bi phan Gmg va thiét 1ap chuong trinh chay, 60 phit cho
chu trinh PCR va 15 phuat kiém tra, phan tich tin hiéu va tra két qua. Nhu vay, toan bd quy trinh c6
thé duoc hoan tt trong ngay, ho tro kip thoi cho béac si trong viéc chi dinh phac dd diéu tri ngoai tra
phu hop.

Trong bi canh hién tai, ty 1é dé khang Clarithromycin tai Viét Nam dang ¢ muic bao dong - co thé
1én t&i hon 90% & mot sé khu vuc nhu TP.HCM [10, 11]. Viéce trién khai mot cong cu chan doan
nhanh, dang tin ciy nhu real-time PCR dé phat hién sém cac dot bién khang thudc mang y nghia
didc biét quan trong. Phan mg nay khong chi gitp ca thé hoa diéu tri ma con gop phan giam thiéu
sir dung khang sinh khong can thiét, tir d6 kiém soat tt hon tinh trang khang thudc dang ngay cang
gia tang.

Phan tng do nhom nghién ciru phat trién dat ngudng phat hién tdi thiéu 1a 20% allele dot bién -
mot murc nhay dang ké. Mic di VAF ctia quy trinh khong thé so sanh dugc vé6i cac k§ thuat nhu
digital PCR (VAF thap dén 0.01%) hay giai trinh tu thé hé m&i (VAF thip dén 0.5%) hay khong
thé 1a tiéu chuan vang nhu giai trinh tu gene Sanger, chi phi cho phan tng real-time PCR lai tbt
hon nhiéu so v6i cac phuong phap noéi trén. Ngoai ra, tan suat nay 1a tuong ddi cao so véi mirc
2% nhu trong phan ung real-time PCR dugc cong b6 boi Maslah va cong sy nam 2020 trén dot
bién JAK V617F [13]. Tuy nhién, v6i wu diém vé thoi gian va chi phi, real-time PCR van 1a lya
chon thuc té va kha thi trong diéu kién 1am sang thong thudng. Nghién ctru cta Ji Hae Nahm va
cong su (2019) tai Han Qudc ciing di khang dinh hiéu qua cua phwong phap real-time PCR trong
phat hién dot bién A2143G tir mau sinh thiét voi do nhay 94.4-100% va dg dac hiéu 100% so voi
giai trinh tu Sanger [14].

Tai chau Au, nghién ctru cia Monica Oleastro va cong su (2003) nhin manh rang ba dot bién phd
bién nhat lién quan dén khang Clarithromycin 1a A2142G, A2142C, va A2143G. Trong d6, dot bién
A2143G chiém uu thé r5 rét [15]. Xu hudng nay phu hop véi thuc té tai Viét Nam, noi dot bién
A2143G chiém da s, trong khi A2142G va A2142C c6 ty 18 rat thap (chi khoang 3.5%) nhu két qua
ctia Ha Thi Minh Thi va cong su (2015) da chi ra [12]. Do d6, viéc tap trung thiét 1ap phan tng phat
hién riéng cho A2143G nhu trong nghién ctru hién tai 1a hop 1y va co gia tri ung dung cao.

Mot diém noi bat khac ciia nghién ciru 14 viée phan tmg ¢ thé phan biét rd kiéu gen hoang dai, dot
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bién va hon hop thong qua hé théng mau do FAM/VIC. Diéu nay rat quan trong trong cac trudng hop
bénh nhan nhiém nhiéu chung H. pylori dong thoi - vén khong hiém gip ¢ khu vuc c6 ty 1¢ 1ay nhiém
cao nhu Viét Nam [4]. Nghién ctru gan ddy cta Yao Zhao va cong sy (2023) tai Trung Qudc ciing dé
xuét phuwong phap multiplex real-time PCR phat hién dong thoi cac dot bién 23S rRNA, cho thay day
1a xu huéng ky thuat hién dai trong tam soat dot bién khang thudc [16].

Tuy nhién, nghién ciru vn con mot s han ché. Tha nhat, phan tng duogc kiém tra chil yéu trén mau
sinh thiét da day, chua danh gia hiéu qua trén céc loai miu khong xam 14n nhu phan hay dich da
day - vén dang dugc cha trong trong cac nghién ctru gan day nhim don gian hoa quy trinh 1dy mau.
Nhu trong nghién ciru ciia N. Gareayaghi va cong sy vao nim 2022, nhém nghién ciru da c6 thé
phat hién thanh cong cac dot bién lién quan tinh khang Clarithromycin tir mau phan bang phuong
phap real-time PCR [17]. Thir hai, nhom tac gia chwa tién hanh so sanh tryuc tiép véi dit liéu khang
sinh d6 hodc két qua diéu tri dé danh gia gia tri tién doan cua dot bién A2143G trong thuc hanh 1am
sang. Trén thuc té, c6 nhing chung H. pylori khéng mang dot bién A2143G nhung vén c6 thé co
kiéu hinh dé khang.

Tém lai, phan ing real-time PCR do nhom tac gia phat trién da ching minh dugc tinh hiéu qua va
tiém nang (mg dung trong sang loc dot bién A2143G lién quan dén khang Clarithromycin. Phan tmg
c¢6 thé gop phan quan trong trong chién lugc diéu trj theo co ché "test-and-treat" va dinh huéng lya
chon phéc d6 phu hop tai cac co so y té trong nudc - noi ma tinh trang khang thudc dang 13 thach
thirc 16n trong diéu tri H. pylori.

5. Két luin va kién nghi

Trong nghién ciru ndy, chung toi da thiét 1ap duoc phan ting real-time PCR c¢6 kha ning phét hién dot
bién A2143G trén gene 23S rRNA cuia H. Pylori lién quan dén tinh khang Clarithromycin. Phan tmg
c6 thoi gian thuc hién ngin (khoang 2 tiéng), c6 thé phat hién nhitng mau hdn hop c6 tan suat allele
d6t bién thap dén muc 20%.

Trong khudn khé cta nghién ctru, chung t6i chua ¢ diéu kién dé danh gia hiéu qua 1am sang cta quy
trinh ciing nhu mdi lién quan giira kiéu gene dot bién va kiéu hinh dé khang. Ngoai ra, nghién ctru
chi duoc thyc hién trén mau sinh thiét da day - ta trang chir chua khao sat trén nhitng nén mau khac
nhu nudce bot, dich vi hodc phan. Nhitng diém nay sé& 1a huéng di dé chung t6i mé rong nghién ciru
va tiép tuc thuc hién cac muc tiéu ndi trén trong nhitng nghién ctru sau.

LOT CAM ON

Xin chan thanh cam on Bénh vién Pai hoc Y Dugc Thanh phé Hd Chi Minh - Co s6 2 d3 tao diéu
kién thuan loi vé co s& vat chat ciing nhu hd tro cung cép cic mau sinh thiét da day tir nguoi bénh,
g6p phan quan trong vao qua trinh thuc hién va hoan thanh nghién ctru nay.
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