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THIET LAP QUY TRINH ASO-PCR PHAT HIEN PQT BIEN
TREN VUNG KHO'TI PONG GEN TERT O’ BENH NHAN U THAN KINH PEM

Lwong Bic Anl, Dwong Bich Tram?, Hoang Anh Viit

TOM TAT

Mé dau:U than kinh dém la nhdm bénh Ii thutng
gap trong u nao ac tinh nguyén phat tai hé than kinh
trung tadm, chiém khoang 75% tong sb trudng hgp u
nao ac t|nh nguyén phat. Nerng bién d6i di truyén
trén vung khai dong gen TERT xay ra ¢ 70% - 80%
bénh nhan u than kinh dé_m, cho thay vai tro then chét
cla gen TERT trong qua trinh phat smh ung thu. Xac
dinh dot bién tren gen TERT rdt can thiét va dang
dudgc tich hop vao trong qui trinh chan doan phén loai
u than kinh dém. Muc tiéu: Nghlen cttu quy trinh
ASO-PCR SYBR Green phét hién dot bién c.-146C>T tir
mau DNA clia bénh nhan u than kinh dém. Phudng
phap: Nghién cltu mo ta cit ngang. Thiét k& cip mbdi
va thiét lap diéu kién phan rng ASO-PCR SYBR Green
phat hién dot bién c.-146C>T. Gia tri cua phucng
phap dudc so sanh Vi perdng phap giai trinh tu
Sanger. K&t qua: Thiét ké cap moi va thiét 1ap dugc
diéu kién t6i uu cho phan ng ASO- PCR SYBR Green
phat hién dot bién c.-146C>T. Két qua doét bién dugc
k|em chl.rng lai bang phuong phap giai trinh tu Sanger
cd su tuong dong la 100%. K&t Tuan: Nghién clru
thiét 13p thanh cong qui trinh ASO- PCR SYBR Green
xac dinh dot bién c.-146C>T. Tur khoa: U than kinh
dém, TERT, c.-146C>T, ASO-PCR.

SUMMARY
ESTABLISHMENT OF THE DETECTION OF
TERT PROMOTER MUTATIONS IN GLIOMAS
BY USING ASO-PCR
Introduction: Gliomas is one of the most
frequent types of primary malignant tumors in the
central nervous system (CNS), accounting for 75% of
all primary malignant brain tumors. The alterations in
the TERT promoter have been reported in 70% to
80% of gliomas, suggesting a pivotal role in
oncogenesis. The identification of TERT mutations is
essential and is currently integrated into gliomas
diagnostic procedures. Objective: To study the ASO-
SYBR Green PCR procedure for detecting the c.-
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146C>T mutation in DNA obtained from patients with
gliomas. Methods: A cross-sectional descriptive
study. Designing specific primers and optimizing the
ASO-PCR conditions to detect c.-146C>T mutation.
The procedure were validated by the Sanger
sequencing. Results: Successully designed primers
and optimized the ASO- SYBR Green PCR procedure to
detect c.-146C>T mutation. The c.-146C>T mutation
results showed 100% concordance with Sanger
sequencing results. Conclusion: The successful
optimization of the c.-146C>T mutation detection
approach by ASO- SYBR Green PCR. Keywords:
Glioblastoma, TERT, c.-146C>T, ASO-PCR.

I. DAT VAN DE

U than kinh dém (gliomas) ding th&r 3 trong
cac nguyén nhan ung thu gay tir vong & Ia tudi
trung nién va la nguyén nhan gay tlr vong thir 2 &
tré em. KhGi u ndo ac tinh nguyén phat chiém
khoang 2% ung thu cic cd quan khac nhung dé
lai hau qua rat I16n nhu di chirng nang, t& vong
cao. Ty I& mac u than kinh dém trong cac khdi u
ndo la 2 — 3/100.000 ngudi trudng thanh, va
chiém khoang 52% tat ca cac khdi u ndo nguyén
phat [1]. U than kinh dém c6 thé gdp & moi Ira
tudi, tuy nhién 75% bénh nhan dugc chan doan
bénh dudi 20 tudi (mét s6 nghién ciu ¢ ngudng
I3 16 tudi), ty 18 méc bénh cao nhat ndm & do tudi
tlr 5 dén 9 tudi. Thdi gian sdng thém cua bénh
nhan néu khdng diéu tri thudng chi vai thang ké
tir khi chan doan. Néu dugc diéu tri thich hgp thi
37% bénh nhan song sot sau 1 nam, 20% song
s6t sau 2 nam va 13% sau 3 nam [2].

Nhirng dot bién vung khdi dong gen TERT
xay ra chl yéu & vi tri -124 bp va -146 bp tir ATG
tai vung dau cla vtlng khéi dong gen TERT, tao
cac lién két véi cac yéu té phién ma gom EST1/2,
GABP, P52 (NFkBZ), dan dén tang biéu hién
telomerase, cd thé do su’ sao chép cac yéu t5 di
truyén [3]. D6t bién vung khdi dong gen TERT
chi€ém ty 1€ cao trong u than kinh dém va trén
nhiéu loai ung thu, cho thdy vai trd quan trong
clia telomerase trong su’ phat trién ctia khéi u va
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duy tri khGi u. Tinh trang dét bién vung khdi
dong gen TERT trong u than kinh dém trd thanh
mot yéu t6 tién lugng quan trong [4]. Trong khoi
u, néu cd su hién dién dét bién vung khdi dong
gen TERT, tang hoat dong qua trinh phién ma,
lam thuGc temozolomide khéng cé tac dung diéu
tri u. Dot bi€én vung khdi dong gen TERT dong
thdi véi dot bién gen IDH1 xac dinh mét kiéu
hinh u than kinh it nhanh, tién lugng t6t nhat
cho bénh nhan co cac khai u [5].

D6t bién gen TERT cé thé phat hién bang
cac phuang phap giai trinh tu. Tuy nhién, nhiing
phuong phap nay doi hdi qui trinh ki thuat phirc
tap, ton nhiéu thaGi gian va chi phi cao. Vi vay,
trong nghién cru nay, ching t6i budc dau thiét
l&p qui trinh ASO-PCR. SUr dung doan moi bat
dac hiéu véi vi tri dét bién, nghién clu con bd
sung trinh tu khoa la doan oligonucleotide chinh
stfa dau 3’ dugc thiét ké khod cac doan trinh tu
khong chua dot bién. Khi phan (ng PCR xay ra,
cac doan trinh tu nay khoa sé lai Ién cac phan tlr
DNA khong chira dot bién (wild type), tir dé
phan (ing PCR sé tap trung khuéch dai cac phan

tr DNA c6 mang dot bién va giam dugc kha
nang cac cap moi bam khong dac hiéu vao cac
phan tr DNA khong mang doét bi€n, gilp tdng
kha nang phat hién cac dot bién cé tan suat thap.

I1. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U
2.1. Thiét k& nghién ciru: M0 ta ct ngang.
2.2. D6i tugng nghién ciru: B
Nghién cru nay dudgc thuc hién trén 30 mau

DNA cla bénh nhan dugc chan doan u than kinh

dém. K&t qua dot bién vung khdi dong gen TERT

cac mau DNA dudc phat hién bang bang ki thuat
giadi trinh tu Sanger, 1a tiéu chuén vang dugc si
dung xac dinh dot bién gen.

2.3. Phuong phap nghién ciru

Thiét ké moi: Moi dugc thiét ké nhan dién

vi tri xac dinh dét bién c.-146C>T trén vung khdi

dong clia gen TERT (NG_009265). Gen ching

noi dudc ching t6i s dung la gen G6PD

(NG_009015). Boan oligo blocker dugc thi€t ké

nham khoa cac phan tr trinh tu’ DNA khong chira

dot bién bién c.-146C>T. Tén va trinh tu’ cac cap

moi dudc liét ké chi tiét trong (bang 1).

Bang 1. Trinh tu’ méi phat hién dét bién c.-146C>T

1T Tén moi Trinh tu (5'-3") Tm (oC) | Kich thudc PCR (bp)
1 ANTERT-B CTCCCGGGTCCCCGGC-PO4 71,4

2 ANTERT-F GGACTGGGGACCCGGGCA 66,1

3 ANTERT-R CGCGCCGCGAGGAGAGGG 66,7 100

4 ANTERT-146T GCCCCGTCCCGACCCCGT 64,3

5 AN-G6PD-F CATCTTCCACCAGCAGTGCAAGC 65,3 178

6 AN-G6PD-R CCACACTGCTCCTTCTCTGTAGG 65,8

Giadi trinh tu Sanger: \ung khdi dong gen
TERT dugc ching t6i khuéch dai bang cap moi
ANTERT-F va ANTERT-R vGi bo kit Takara Tag™
HotStart Polymerase (TakaraBio, Nhat Ban).
Vung gen dudc khuéch dai thong qua chu trinh
nhiét gom bién tinh & 98°C trong 3 phut, 40 chu
ki khuéch dai gébm: 98°C trong 10 giay, 62°C
trong 30 gidy va 72°C trong 40 gidy, cudi cung la
1 chu ki kéo dai tai 72°C trong 2 phuit. Kiém tra
san phdm PCR bang dién di trén thach agarose
2% c6 thuGéc nhudom GelRed va quan sat vdi hé
thong chup anh dién di GelDoc-It™ (UVP, My).
San phdm PCR dugc tinh sach bdng bd kit
ExoSAP-IT™ PCR Product Cleanup Reagent
(Thermo Scientific, My) dé loai bd cac doan mbi
con du sau phan (ng. San pham sau tinh sach
dugc ti€n hanh giai trinh tu theo 2 chiéu s dung
b0 kit BigDye Terminator V3.1 va dién di mao
quan trén hé thong ABI 3500 Genetic Analyzer
(ABI, My). Két qua gidi trinh tu dugc phan tich
bang phan mém CLC Mainwork Bench (QIA,
bac) v6i trinh ty gen tham chi€u TERT
(NG_009265).

Quy trinh multiplex ASO-PCR SYBR
Green: Qui trinh ASO-PCR dugc thuc hién bang
bo kit TB Green Premix Ex Taq II (TakaraBio,
Nhat Ban).

Bang 2. Thanh phdn phan ng
multiplex ASO-PCR SYBR Green

Theé A ~
\ ~ p Nong do
Thanh phan ?:II; phan (ing
SYBR Green 2X 10 1X
Primer ANTERT-R (10uM) | 0,6 300 nM
Primer ANTERT-146T (10uM) 0,6 300 nM
Primer AN-G6PD-F (10uM) | 0,4 200 nM
Primer AN-G6PD-R (10uM) | 0,4 200 nM
Blocker ANTERT-B 1 500 nM
DNA 2 50-100 ng
H.0 3,4 |Via du 20ul

Chu trinh luan nhiét va doc tin hiéu huynh
quang dugc thuc hién trong hé théng may
QuantStudio 5 Realtime PCR system (Amplied
Biosystem, My). Chu ki nhiét: khdi dau tai 95°C
trong 1 phat; ti€p theo vai 40 chu ki lap lai cac
budc: 95°C trong 15 gidy, 62°C trong 50 gidy, ghi
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nhan tin hiéu huynh quang ngay sau budc nay.
Nhiét d6 melting curve: 98°C trong 15 gidy, nhiét
do tr 65°C trong 15 gidy sau tang dan lén 98°C
trong vong 20 phat. Cubi cung la budc 98°C
trong 15 gidy.

2.4. Y dirc cua nghién ciru. Nghién clru
dugc chap thuan cla hoi dong y ddc Dai hoc Y
Dugc Thanh ph6 HO Chi Minh (316/HPPD-DHYD
Ngay 14 thang 3 ndm 2022.

INl. KET QUA NGHIEN CU'U

3.1. Két qua thiét ké moi. Cap moi dugc
ching toi thiét k€ bang phan mém CLC Main
Workbench 5.5. Moi ANTERT-146T dugc thiét ké
va chinh stra dau 3’ thanh nucleotide T nham bat
déc hiéu cho dét bién c.-146C>T, ngoai ra dé
giam kha nang bat khéng déc hiéu tai vi tri khac,
ching tdi ciling thay ddi nucleodide & vi tri c.-
147C thanh nucleotide G. Kich thuéc khuéch dai
la 100bp. Do c6 su khac biét vé nucleotide tai
dau 3’ cia moi moi nén khi mau DNA khong cé
dot bién c.-146C>T sé khong xudt hién san
phdm PCR. Ngoai ra, dé tdng dd nhay cua phan
Ung, ching toi cling thi€t ké thém trinh tu oligo
blocker gitp khod cac trinh tu' DNA khong mang
dét bién tai vi tri c.-146C>T. Trinh tu blocker
ANTERT-B c6 déc diém tai dau 3’ dugc x{r li gan
goc PO4, khién enzyme Polymerase khong kéo dai
dugc. Ngoai ra, ching t6i thiét ké thém cap moi
AN-G6PD-F/R lam ching noi chay trong clung 1
phan (rng; kich thudc khuéch dai la 178bp.

3.2. Két qua giai trinh tu Sanger. Trong
30 mau DNA cta bénh nhan u than kinh dém
dugc ti€n hanh giai trinh tu Sanger, ching toi
ghi nhan dugc 9 mau c6 mang dot bién c.-
146C>T. Mau c6 xudt hién song T tai vi tri c.-146
ld cAc m3u mang dot bién (hinh 1). Ngoai ra,
chiing t6i cé ghi nhan 3 trudng hdp mang dot
bién c.-124C>T (khong trinh bay so liéu). Cac
mau DNA con lai khdng mang dot bién trén ving
khdi dong gen TERT.

CGACCCCTCCCGGGT

A ;"\“ " N
'/\‘*./\ ! ’/\“\ / L/\/\ N/ \ M /\ N L

N

A \anananany/\

Hinh 1. Két qua giai trinh tu’ ving khdi

déng gen TERT

3.3. Két qua multlplex ASO-PCR SYBR
Green. Thiét k&€ moéi cho thay san phdm & cac
mau mang dot bién c.-146C>T cho 2 dinh nhiét
d6 chay cua 2 san pham khuéch dai khac nhau.
Trong khi d6, cdc mau khéng mang dot bién sé

WT.-146

Mut.-146
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xudt hién 1 dinh nhiét dd chdy cla san pham
chirng ndi. Phén tich biéu d6 dudng cong néng
chay cho thay, d6i vdi phan Ung st dung DNA
mang dot bién c.-146C>T, cdp mo6i ANTERT-
146T/R cho san pham khuéch dai cd kich thudc
la 100 bp va thanh phan %GC trong trinh tu
khuéch dai la 81,3%; tuong duong véi diém
nong chay la 88,8°C. Cap moi AN-G6PD-F/R cho
san pham khuéch dai co kich thudc la 178 bp va
thanh phan %GC trong trinh tu khuéch dai la
58,4%); tudng duong cd diém ndéng chay tai
87,1°C. Két qua phan tich dudng cong chay xuat
hién 2 dinh chay tuong (ng vdi 2 san phdm PCR
xudt hién trong phan (ng. Tuy 2 di€ém néng chay
gan nhau, két qué hinh dudng cong chay van
cho 2 dinh séng ro rang

Tuong tu, d6i véi mau DNA am tinh véi kiéu
gen dot bién c.-146C>T. Két qua chi xuat hién
duy nhat 1 dinh chay duy nhat tai 87,1°C (r'ng vdi
san pham khuéch dai tir c8p moi ching ndi. Két
luan, cap moi chifng ndi hoat dong toét, cap moi
ANTERT-146T/R khong bat nham vao vi tri khac
trong bo gen ngudi va phan biét dugc chinh xac
dot bién c.-146C>T.

M

Tempermerg M moomom (A)

(B)

Hinh 2. Cac mdu DNA mang dot bién (A ) va

khéng mang dot bién (B) c.-146C>T

Khi thuc hién chay dong thdi 30 miu DNA,
két qua phan tich dudng cong ndng chay cho két
qua gom nhiéu dinh séng khac nhau chdng Ién
nhau tai nhiét d6 88,8°C va 87,1°C (hinh 2A).
Ngugc lai, cdc mau DNA khong mang dot bién c.-
146C>T thi cac dinh song s€ hoi tu tai mot dinh
duy nhét tai nhiét d6 87,1°C (hinh 2B). Ngoai ra,
két qua dot bién cua 30 mau DNA bang qU| trinh
ASO- PCR SYBR Green va phudng phap giai trinh
tu Sanger cho két qua tuang dong 100%.

IV. BAN LUAN
Trong u than kinh dém, dot bién vung khdi
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dong gen TERT dudc phat hién vdi ty 1€ cao va
la mot yéu to tién lugng doc 1ap hodc két hgp vdi
cac yéu t6 khac nhu dét bi€n gen IDH1 va tinh
trang dong mat doan nhiém sic thé 1p/19q dé
phan bénh nhan thanh 5 nhom bénh vdi tién
lugng khac nhau. Hon nita dot bi€én vung khdi
déng gen TERT ciing anh hudng dén két qua
dap Ung véi diéu tri [5]. Trong khdi u, néu cd su
hién dién dot bién vung khdi dong gen TERT,
tang hoat dong qua trinh phién ma, lam thudc
temozolomide khong cé tac dung diéu tri [6].

Dot bién gen trén vung promoter clia gen
TERT c6 thé xac dinh bdng nhiéu phuong phap
khac nhau nhu giai trinh tu Sanger, giai trinh tu
thé hé mdi va dPCR (digital PCR). Trong dé, giai
trinh tu Sanger dugc xem la tiéu chuén vang dé
phat hién doét bién. Tuy nhién, cac phucng phap
nay tén nhiéu chi phi va can nhiéu thai gian thuc
hién. Hién nay, phudng phap PCR (vdéi cac bién
thé cta PCR) dugc xem la t6i uu vé chi phi va
thGi gian. Ngoai ra, mét s6 nghién clu da cho
thdy dugc dd nhay cua phudng phap PCR cd thé
phat hién dudc cac dot bién cé tan suat thap. Cu
thé&, nghién ctu clia Barbano va cdng su’ da khao
sat dugc kha nang phat hién dét bién V600 cua
gen BRAF tai tan suat 1% [7]. Trong nghién cliu
cla Cristin va cong su ciling phat hién cac dot
bién clia gen EGFR tai nguGng tan suat 0,5%
[8]. Ngoai ra, dot bién cta TERT promoter con
phat hién bang phucong phap ASO-PCR trong
mau nudc tiéu cta bénh nhan ung thu bang
quang [9].

Trong nghién clu nay dudc ching toi thiét
lap mét qui trinh ASO-PCR c6 b sung trinh tu
doan khoa (blocker) cac trinh tu DNA wild type
sé gilp phat hién cac dot bién cd tan suat thap
va han ché su bat khong dac hiéu cia moi. Vi
thiét k€ phan Ung realtime PCR dudi dang
multiplex két hgp mo6i chiing n6i va moi phat
hién dot bién c.146C>T, diéu do gidp tranh
truGng hgp am tinh gid do thao tac ky thuat
hodc chat lugng hod chat sir dung trong phan
g, tiét kiém dudc chi phi hod chat. TUr do,
khién chi phi phli hgp d€ c6 thé trién khai rong
rai trong moi trudng xét nghiém cda bénh vién
hoac cac don vi xét nghiém sinh hoc phéan tu.
Ngoai ra, ki thuat ASO-PCR khéng chi phuc vu
phat hién dot bién TERT trong bénh li u than
kinh dém ma con 6 thé sir dung trong cac bénh
Ii ung thu khac.

Han ché cla nghién clu la quy trinh mdi
dugc thiét lap va tdi uu cac thdng s6 cd ban,
chua thuc hién chay trén lugng mau I6n dé danh
gid tinh 6n dinh cla qui trinh. Ngoai ra, nghién

cu con chua khao sat dugc ngudng tan suat
dot bién thdp nhat cd thé ma qui trinh ¢ thé
phat hién dugc.

Tuy nhién, nghién clu da budc dau toi uu
hoa thanh cong dudc quy trinh ASO-PCR phat
hién dot bién c.-146C>T gdp phan nang cao tién
dé cham soc sic khoé cho bénh nhan, han ché
phu thubc vao cac bo kit nudc ngoai, giam gia
thanh san phdm, dap ('ng dugc nhu cau lam xét
nghiém di truyén sinh hoc phan t(r tai Viét Nam
hién nay.

V. KET LUAN

Chung t6i da thiét ké cap moi phat hién ding
dot bién c.-146C>T va cdp mdi gen chirng noi
G6PD. Chung t6i thiét 1ap dugc diéu kién phan
('ng multiplex ASO-PCR SYBR Green nhdam phat
hién dot bién c.-146C>T. Su tugng déng vé xac
dinh két qua dot bién gilta phuong phap
multiplex ASO-PCR SYBR Green va gidi trinh ty
Sanger la 100%.
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