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Ung dung ky thuat NGS trong sang loc trudc sinh
khong xam lan cho hoi chirng mat doan 22q11.2.
Xét nghiém nay cd thé phat hién chinh xac vi
mat doan gay hoi chirng Di George tir DNA ngoai
bao cuia nhau thai trong huyét tugng clia me vdi
do nhay va do dac hiéu cao.
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NGHIEN CU'U PHAT HIEN POT BIEN TAI VUNG KHOT DONG GEN TERT
O’ BENH NHAN U THAN KINH PEM BANG GIAI TRINH TU’ SANGER

Lwong Bic An', Hd Qudc Chwong!, Dwong Bich Tram!,

TOM TAT

M@ dau: U than kinh dém la mot trong cac ung
thu co ti 1€ t&r vong cao, chiém tGi hon 40% cac
trudng hop u ndo nguyén phat. Dot bién ving khdi
ddng phién ma ngugc gen telomerase (pTERT), C228T
va C250T, thudng gap & nhiéu loai ung thu khac,
trong dé c6 u than kinh dém. Céac dot bién nay tao vi
tri gan két ETS1 mdi, lam tang b|eu hién cua enzyme
telomerase truc ti€p dan dén qué trinh sinh ung. Hién
dién dot bién gen pTERT két hop véi cac dau an sinh
hoc khac nhu dot bién gen IDH, 1p19q, TP53, EGFR
gilip phan loai nhém bénh u than kinh dém. Sang loc
dot bién gen pTERT gilp dua ra phac do diéu tri phu
hgp véi tién lugng diéu tri to6t hon. Muc tiéu: Xac
dinh dot bién trén vung khdi dong gen TERT & bénh
nhan u than kinh dém bang ki thuat g|a| trinh tu
Sanger. Phuong phap Ngh|en cu mo ta cat ngang
vGi 83 mau md vui nén cla bénh nhan dugc chén
doan méc u than kinh dém. St dung ki thuét gidi trinh
tu Sanger phat hién dot bién C228T va C250T thudc
vung khdi dong gen TERT. K&t qua: Phat hién 27/83
(32,53%) bénh nhdn mang do6t bién tai vung gen
pTERT. Trong dd, 17/83 (20,48%) truGnag hdp manag
dot bién C228T va 10/83 (12,05%) trudng hgp mang
dot bién C250T. Két luan: Nghién clru budc dau mo
td dugc ti 1é mang dot bién tai ving gen pTERT &

1Pai hoc Y Duoc TP. HG Chi Minh
2Bénh vién Cho Ray

Chiu trach nhiém chinh: Luong Bac An
Email: luongbacan1991@gmail.com
Ngay nhan bai: 23.11.2023

Ngay phan bién khoa hoc: 22.12.2023
Ngay duyét bai: 24.01.2024

116
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bénh nhéan u than kinh dém tai Viét Nam. T’ khoa: U
than kinh dém, TERT, C228T, C250T, pTERT.

SUMMARY

STUDYING OF THE DETECTION OF TERT
PROMOTER MUTATIONS IN GLIOMAS

PATIENTS BY USING SANGER SEQUENCING
Introduction: Glioma is one of the most lethal
cancers, accounting for more than 40% of primary
malignant  brain  tumors. Telomerase reverse
transcriptase promoter (pTERT) mutations, especially
C228T and C250T, frequently occur in many cancers,
including gliomas. These mutations create a novel
ETS1 binding site, leading to increased telomerase
expression, directly contributing to tumorigenesis. The
presence of PTERT mutations correlates with the
presence of other biomarkers, such as IDH1, 1p19q,
TP53, EGFR provide valuable insights into the disease.
Screening for the presence of variants in pTERT may
enhance prognosticate patients which may, in turn,
improve clinical outcome. Objective: To study the
proportion of C228T and C250T mutations in TERT
promoter in DNA obtained from patients with gliomas.
Methods: A cross-sectional descriptive study was
conducted using 83 FFPE tissue samples from gliomas
diagnosised patients. Sanger sequencing was used to
identify C228T and C250T mutation in TERT promoter.
Results: 27/83 (32.53%) patients had mutations in
the TERT promoter. Among the mutated cases, 17/83
(20.48%) patients had the C228T mutation, and 10/83
(12.05%) <cases had the C250T mutation.
Conclusion: Initial research described the rate of
mutations in TERT promoter in gliomas patients in Viet
Nam. Keywords: Gliomas, TERT, C228T, C250T, pTERT.
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I. DAT VAN PE

U than kinh dém la mot trong nhitng ung
thu co ti 1é tIr vong héng dau, chiém dén han
40% cac tru’dng hgp u ndo nguyén phat. Mac du
trai qua cac phac d6 diéu tri tiéu chudn, nhu
phau thuat cat loc triét dé, xa tri hodc hod tri véi
temozolomide, thi bénh nhan u than kinh dém
cling chi c6 théii gian s6ng con trung binh la 14,6
thang, con vdi bénh nhan mdc u than kinh dém
do biét hoa kém thi tién lugng la rat xau [1]. Su
khac biét nay khéng thé giai thich don gian bang
su’ hién dién cla cac dau an sinh hoc dac trung,
nhu dot bién isocitrate dehydrogenase 1/2
(IDH1/IDH2), 06- methylguanine DNA-
methyltransferase (MGMT) va Ki-67 [1] [2]. Cac
nghién clru hé gen gan day dua ra cac luan diém
lién quan dén di truyén phan t cda ung thu lién
guan téi bat thudng bd gen, vé ban chat cac té
bao cé mang nhiing dét bi€én gen nhat dinh sé
c6 bi€u hién tdng trudng khdng han ché. Ngoai
ra, nhiéu nghién cu cho rdng gan 85% khéi u
cd tdng biéu hién hoat tinh cla phdc hgp
enzyme ribonucleoprotein telomerase, dan tdi
cac té bao khai u trd nén bat tir [3].

Enzyme telomerase reverse transcriptase
(TERT) dong vai tro quan trong trong duy tri
chiéu dai clia dau muat nhiém sic thé (telomere)
va duy tri su bat tir cia nhiéu loai ung thu &
ngudi. Hai dot bién quan trong trén ving gen
pTERT, C228T va C250T, déng vai trd chd chot
khi thic ddy hinh thanh vi tri bat dinh méi cla
cac yéu t6 tang cudng phién ma. biéu nay lam
tdng bi€u hién va hoat tinh cla enzyme
telomerase, dan dén su bat tlr clia té€ bao va la
c6t moc cla qua trinh sinh ung [4].

Dot bién C228T va C250T dugc ghi nhan &
nhiéu loai ung thu, trong dé c6 u ndao nguyén
phat va co lién quan tdi giam ti Ié s6ng con cla
bénh nhan. Do d6 cac dot bién nay dugc su
dung nhu la ddu an sinh hoc di truyén trong ung
thu. Nhitng ddu &n nay dugc st dung trong chan
doan, theo doi diéu tri va déng gop vao phac do
diéu tri hiéu qua nhat cho bénh nhan. Rat nhiéu
nghién clru chi ra rdng su hién dién cta dot bién
C228T va C250T co lién két chat ché vdi cac dau
an phan tr khac nhu dot bién khuéch dai gen
EGFR, dbng mat doan 1p19q, mat doan
CDKN2A, mat doan nhiém sic thé 10q va SEL1L
[2]. Ngugc lai, khong ghi nhdn maGi lién quan
gilfa dot bién vung gen pTERT vGi cac dot bién
gen khac nhu IDH va TP53 [3]. Do do, nghién
cftu dugc tién hanh vdi muc tiéu phat hién dot
bi€n trén ving pTERT va mo ta ti 1€ clia dot bién
@ bénh nhan u than kinh dém tai Viét Nam.

I1. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Thiét ké& nghién ciru: Mo ta cit ngang.
2.2, Poi tugng nghién cifu. Nghién cliu

nay dugc thuc hién trén 83 mau mo vui nén

(FFPE) ctia bénh nhan dudc chin doan u than

kinh dém. Vung khdi dong gen TERT dudc

khuéch dai bang cdp moi ddc hiéu, dot bién
vung khdéi dong gen TERT sé dudc phat hién
bang bang ki thuat giai trinh tu’ Sanger.

2.3. Phuong phap nghlen c’'u

Tach chiét DNA t’ mau mé vai nén: Mau
mé vui nén dudc tach chiét DNA bang bd kit
thuong mai Promega Wizard® Genomic DNA
Purification Kit (Promega, My). Mau mé vui nén
dugc khur sap trong dau khoang tai 80°C trong 2
phut, ti€p theo sau la li giai trong dém i giéi co
b6 sung Proteinase K tai 56°C trong 1 gid va U
ti€p tai 80°C trong 1 gi¢ dé bat hoat enzyme
Protease K. HOn hdp sau li giai dugc nap lén cot
loc c6 mang silica va rtfa véi dung dich dém phu
hgp. Phan ti DNA trén mang loc dugc dung giai
khoi mang silaca bdng 20-50ul dung dich dém 1X
TE hodc nudc. Mau DNA sau tach chiét dugc
kifm tra bang mday Nanodrop™ 2000
Spectrophotometer (Thermo Scientific) dé danh
gia néng do va do tinh sach. Cac mau DNA cé
nong do thu dugc dat tdi thiéu 10ng/pl va dd
tinh sach (A260/A280) nam trong khoang 1.7-2.0
sé dugc khuéch dai vung gen pTERT.

Khéch dai ving khoi déng gen TERT va
giai trinh tu’ Sanger: Vung gen pTERT dugc
khuéch dai bang cdp mbi TERT-F (5-
GTCCTGCCCCTTCACCTT -3) va TERT-R (5-
AGCACCTCGCGGTAGTGG -3'). Nghién clu sU
dung bo kit Takara Tag™ HotStart Polymerase
(TakaraBio, Nhat Ban). Cu thé&, phan Ung dugdc
thiét 1ap trong dém PCR (10mM Tris-HCI pH8.9,
50mM KCl, 1.5mM MgClz), 250nM dNTPs, 500nM
moi moi, 0.5 IU Taq polymerase va 40-100ng
DNA khuon. Phan ng dugc khuéch dai thong
qua chu trinh nhiét gém bién tinh & 98°C trong 3
phut, 40 chu ki khuéch dai gobm: 98°C trong 10
gidy, 62°C trong 30 gidy va 72°C trong 40 gidy,
cudi cung la 1 chu ki kéo dai tai 72°C trong 2
phut. Kiém tra san phdm PCR bang dién di trén
thach agarose 2% cé thu6c nhuém GelRed 2X.
Gel dugc dién di trong 30 phut tai 100V. Két qua
san pham dién di dugc quan st trén hé théng
chup anh dién di GelDoc-It™ (UVP, M¥).

Giai trinh tu Sanger: San pham PCR dugc
tinh sach bang bd kit ExoSAP-IT™ PCR Product
Cleanup Reagent (Thermo Scientific, My) tai 37°C
trong 15 phut va 80°C trong 15 phat, nham loai
bd cac doan mdi con du sau phan Ung PCR. San
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phdm sau tinh sach sé dudc tién hanh giai trinh
tw 1 chiéu bang mdi TERT-R sir dung bd kit
BigDye Terminator V3.1 va dién di mao quan trén
hé thong ABI 3500 Genetic Analyzer (ABI, My).

Phan tich dir liéu: Két qua dir liéu giai trinh
tu dugc phan tich bang phan mém CLC Mainwork
Bench (QIA, burc). Chéat lugng giai trinh tu phai
dam bao khéng cd séng nhiéu, dinh song giai
trinh tu phan tach r6 rang. Két qua dot bién dugc
phat hién khi so sanh vdi trinh tu gen tham chi€u
TERT (NG_009265). Cac dif liéu vé dd tudi, giGi
tinh, két qua dot bién tai vi tri C228T va C250T
dudc nhép liéu véi Microsorf Excel.

2.4. Y dic cua nghién ciru. Nghién clru
dugc chap thuan cla hoi dong y dic Pai hoc Y
Dugc Thanh ph6 HO Chi Minh (316/HPDD-DHYD
Ngay 14 thang 3 ndam 2022).

IIl. KET QUA NGHIEN CU'U _

3.1. Pic diém lam sang mau nghién
ciru. Trong thdi gian nghién cru, c6 83 bénh
nhan u than kinh dém tham gia vao nghién ctu.
Trong do, ti 1€ mac u than kinh dém & hai gidi
tuong d6i bang nhau vGi lan lugt 43/83
(51,81%) nif va 40/83 (48,19%) nam. Do tudi
trung binh cGa dan s6 nghién cu 1a 48,39 tudi
v8i bénh nhan nhd tudi nhat 1a 23 tudi va 16n
tudi nhét 13 75 tudi (bang 1).

Bang 1: Pdc diém Idm sang va két qua
dot bién pTERT cua mau nghién cuu

Pac diém 1am sang n=83
s Nam (n,%) 40(48,19)
Gidi tinh N (n,%) 33(51,81)
Trung binh (+ D6
s (Beh chugn) - |48:39%12,98
Ldn nhat 75
Nho nhat 23
Trulr)ghblr;]h A(:l: Do 48,66+25,97
Nong dé DNA | 1Sch chuan)
: Thap nhat 7,8
Cao nhat 122
PO tinh sach A260/A280 1,81+0,04
= ane | C228T (n, %) | 17(20,48)
';fgnqugE‘L‘-’Tt C250T (n, %) | 10(12,05)
P Wild-Type (n, %) | 56(67,47)

3.2. Két qua khuéch dai vung khéi dong
gen TERT

[11 [2] 31 41 [51 [61 [71 [81 [M]

1500 bp

500 bp

200 bp

Hinh 1. Két qua khuéch dai vung khdi dong
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gen TERT
Két qua khuéch dai vung gen pTERT bdng
cap moi TERT-F/TERT-R cho thdy tat ca san
pham PCR (giéng 1-7) déu xuét hién 1 vach san
phdm c6 kich thudc khoang 230bp, khdng xudt
hién vach phu. Mau chiftng am (giéng 8) khong
xudt hién vach san pham khuéch dai, chiing to
phan (tng khong nhiém. Nhu vay, nghién ctru da
khuéch dai thanh cong vung gen pTERT ch(fa
dot bién C228T va C250T quan tam.
_ Két qua dot bién tai ving gen pTERT
bang giai trinh tu Sanger

A G C C C C CTOCTOCGUGTG C

)

A ~ N -'lr\'.l N

ISy R NAVAVAVAVAVAVAVAVAVAVAVAVAVA!
N . ,.-"’\ N A .

T eV AVAVAAVAV NV AVAVAYAVAVAVA

G ACCCCTOCTCTCGGGT

A

|Il I'n

N
C250T-MT /\ AN ANNAN \/\! \/ \;\
Hinh 2. Dot bién C228T va C250T trén vung
gen pTERT B

Két qua giai trinh tu cta 83 mau mo6 u ghi
nhan thay cé 27/83 (32,53%) bénh nhan u than
kinh dém mang dét bién trén ving gen pTERT.
Trong dé, 17/83 (20,48%) trudng hgp mang dét
bi€n C228T va 10/83 (12,05%) trudng hdp mang
dot bién C250T. Cac bénh nhan con lai, 56/83
(67,47%), khong ghi nhan dot bién tai vung gen
pTERT.

IV. BAN LUAN

U than kinh dém dugc phan loai diéu tri dua
trén mulc do biét hod clia cac nhém nho té bao
ung thu. Bén canh su’ hién dién dot bién tai ving
nong cua gen IDH1/2 la ddu an phan tr quan
trong clia u than kinh dém, thi dot bién pTERT
va tinh trang methyl hoa clia ving khdi dong
gen MGMT (pMGMT) ciing dugc xem la d3c diém
phan tur trong phan loai nhém bénh u ndo [5].
Mac du phan I6n cac khéi u than kinh dém
khéng cé doét bién IDH, nhung dot bién pTERT
lai thuGng gap & nhom bénh nhan u than kinh
dém khong mang dot bién IDH. Bén nay, cac
nghién clru chlfc nang vé con dudng lién quan
telomerase_ & bénh nhan cd/khéng mang dot
bién IDH van chua rd rang. Cac nghién ctu biéu
hién gen 6 mau u than kinh dém biét hoa kém
van chua nhan dinh rd dudc cg ché khac biét
gitta nhdom c6/khong dot bién gen IDH va pTERT
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véi nhéom IDH va pTERT cung mang doét bién.
Bén canh trang thai dot bién cla IDH va pTERT,
thi mét nhdm hiém cac trudng hgp u than kinh
dém con dugc phan loai thong qua cac ddu an
sinh hoc nhu dong mat doan 1p19q va dot bién
bat hoat SMARCAL1[2]. Trong d6, SMARCAL1
dong vai trd quan trong trong cd ché di truyén
phan t&r mdi cila ALT va tham gia vao cac co ché
hoat hoa telomerase mdi ¢ u than kinh dém xay
ra @ cac con dudng bat thudng bo gen vung diéu
hoa phia trudc gen TERT. Tich hdp két qua dot
bién gen pTERT vao céac bién déi di truyén & u
than kinh dém va phan loai rd dic diém di
truyén khdi u lam tdng hiéu biét vé dic diém di
truyén sinh ung trong khdi u.

R&t nhiéu nghién clru d& mé ta rd hai diém
dot bi€én chu dao trén vung gen pTERT gom
C228T va C250T. Vai trdo cta dét bién nay gop
phan tdng diéu hoa hoat déng clia enzyme
telomerase. O muc d6 phan tlr, dot bién tai 2 vi
ti nay tao trinh tu nhan dién 11 bp
(CCCGGAAGGGG) mdi, vung nhan dién cho ho
protein chuyén dang dac hiéu E26 (ETS) cta yéu
t6 phién ma (GABPA), tham gia vao hoat hoa
phién ma cua TERT. GABPA la trung tam diéu
hoa biéu hién ciia TERT trong u nguyén bao than
kinh dém. Ngoai ra, dang dong phan B1L cla
GABPA hoat dong hét murc khi t€ bao cé mang
doét bién vung gen pTERT. Trong khi d6 GABPA-
B1L khong hoat hoa trong trudng hgp khong céd
dot bién pTERT. Hon nifa, nghién cltu gan day
cho thay dot bién diém BRAF V600E u than kinh
dém coé mang dong thai doét bién vung gen
pTERT, khi€n nhiéu thanh vién cua ETS (ETS1,
GABPA, ETV1, ETV4 va ETV5) ciing hoat hoa qua
muc [3].

Trong nghién clfu cla ching t6i ghi nhan
dugc 32,53% bénh nhan u than kinh dém co
mang dot bién vung gen pTERT. Ti Ié nay tucng
duang vdi cac nghién clru khac trén thé qidi. Cac
nghién clru cho thay dét bién ving gen pTERT
¢4 mdi lién quan t8i do tubi chdn doan u than
kinh dém, trong do ti 1€ dot bién cao & bénh
nhan I6n tudi hon. Dot bién C228T xuét hién
thuong xuyén hon so vai dot bién C250T. Khi
phan tich 887 bénh nhan u than kinh dém, dot
bién C250T ghi nhan thdy & 9,5% trudng hap
con dot bién C228T ghi nhan dugc khoang
30,9% s6 trudng hop dudc khao sat, dac biét &
nhom u than kinh dém it nhanh thi dot bién xay
ra G 75,7% trudng hop [6]. BEnh nhan mang dot
bién C228T cb ti Ié sdbng con thap hop bénh
nhan mang dot bién C250T. Ngoai ra, nghién

cliu chi ra rang tan sudt dot bién xay ra tdng dan
theo dd tudi va bénh nhan tré hon ¢ mang dét
bi€n vung gen pTERT cd thdi gian sdng con lau
hon so vdi bénh nhan I6n tudi han cung mang
dot bién. Mot nghién cltu khac danh gia 128
bénh nhan u nguyén bao than kinh dém da dang
va phat hién 86% bénh nhan cé mang dot bién,
vGi 75% mang dot bi€n C228T va 25% mang dot
bién C250T [7]. Do dd, nghién clu tinh trang
mang dot bi€én vung gen pTERT la quan trong va
can thiét trong ch@n doan sém, phan loai bénh
cling nhu ho trg dua ra phac do diéu tri phu hgp
va tién lugng hiéu qua diéu tri.

V. KET LUAN

Ti 1€ dot bién vung gen pTERT la 32,53% sO
trudng hdp u than kinh dém. Trong do, ti I€
bénh nhan mang dot bién C228T la 20,48% cao
hon cac trudng hgp mang dot bién C250T la
12,05%. Phat hién dét bién trén viung gen
pTERT gop phan phan nhém bénh nhan va dua
ra phac do6 diéu tri phu hgp.

Tuyén bo vé quyén Igi: Cac tac gia xac
nhan hoan toan khéng cé xung dot vé quyén Igi
lién quan dén viéc xuat ban bai bao nay.

Ldi cam on: Nghién clu dugc tai trg bdi
quy nghién clu khoa hoc cla Pai hoc Y Dugc
thanh phd H6 Chi Minh
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