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V. KET LUAN_

Ty 1€ nhiém vi-rut Dengue trong s6 bénh
nhan_nghi ngSé khi dén kham tai bénh vién
Nguyén Tri Phudng ndm 2022 cao. Trong do,
phat hién dugc ba typ vi-rit Dengue bang ky
thuat RT-real-time PCR vdi ty I€ Dengue typ 2
chiém uu thé. Day la typ vi-rut c6 ty I& bénh
nang cao nhat cling nhu do nhay thap nhat véi
cac sinh phdm xét nghiém nhanh NS1 hién nay.
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TOM TAT

Pbat van dé: Xét nghiém sang loc trudc sinh
khéng xam l1an NIPT (Non-Invasive Prenatal Testing -
NIPT) dang ngay cang dudc Ung dung rong rai trén
thé gidi. Gan day, nhiéu nghién ctu cho thay NIPT su
dung ky thuat giai trinh gen tu th€ hé mdi (Next-
generation sequencing — NGS) c6 kha nang phat hién
cac bat thudng vi mat doan gay ra mat doan 22q11.2
(hoéi chiing DiGeorge) & thai Viéc cai ti€én lién tuc
phugng phap NGS trong tdm soat bat thudng di
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truyén truSc sinh cho thai phu s& lam gidm dang ké
ganh nang bénh tat va nang cao chat lugng dan sé
Viét Nam. Trong nghién clu néy, chung toi xay dung
va danh gia do chlnh Xac cla qui trinh xét nghlem
trudc sinh khong xam 1an bang phudng phap g|a| trinh
tu d6 sdu 16n dé€ sang loc vi mat doan gay ra hoi
cerng DiGeorge § thai, tlr d6 c6 thé danh gid kha
nang sang loc toan dlen cho thai so véi NIPT truyén
thong. Muc tiéu: Thiét 1ap va danh gid qui trinh sang
loc trudc sinh khéng xam lan mat doan 22q11.2 gay
ra hoi chiing DiGeorge cho thai théng qua viéc xac
dinh d6 nhay va dd ddc hiéu k¥ thuat cua xét nahiém.
Phuong phap Chung t6i thu nhan 134 mau mau
ngoai Vi cua cac thai ,Phu mang thai don trén 9 tuan
tudi thai, gom 17 mau chlfa vi mat doan thai nhi tai
22g11.2 va 117 mau am tinh. DNA ngoai bao dudc
tach chiét tr mau huyét tuong, sau dé tién hanh tao
thu vién, va qidi trinh tu bang hé thdng qiai trinh tw
thé hé mdi Nextsea 2000. Thdng tin giai trinh tu dudc
tinh todn va chuyén do6i thanh tin hiéu gen binh
thudng va tin hiéu gen vi mat doan. M6 hinh hoc may
dudc huan luyén trén 10 mau dudng tinh va 10 mau
am tinh, va danh qig trén tap dr liéu gdbm 7 mau
dugng tinh va 107 mau_am tinh. K&t qua: M6 hinh
phat hién toan b6 7 mau dudng t|nh that va 4 mau
duong tinh g|a trong tong so 114 mau dugc du doan.
Trong khi do, 103/107 mau am tinh that d3 du‘dc phat
hién chinh Xac. St dung thong sG trén, nghién ctu xac
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dinh d6 nhay ky thuat la >99%, do dac hiéu ky thudt
la 96,3%, gia tri tién doan duong la >63,6%., va qia
tri tién doan am la >99%. K&t luan: Nghién clu d3
thiét lap dudc qui trinh sana loc truGc sinh khéng xam
I&n bana kV thudt qidi trinh tu' th€ hé mdi cho vi mét
doan tai 22g11.2 & thai nhi vdi d6 chinh xac cao. Bay
la tién dé quan trong ti€n t&i kha nang md rona pham
vi sang loc cua xét nghiém trudc sinh khdng xam lan
nhdm phat hién cac bénh vi mat doan phd bién cho
thai nhi. 7o khoa: NIPT, ki thuat gidi trinh ty gen thé
hé mdi (NGS), hdi chiing Di George, mat doan
22q11.2, cell-free DNA.

SUMMARY
ESTABLISHMENT AND ASSESSMENT OF A
NON-INVASIVE PRENATAL TESTING

PROTOCOL FOR 22¢g11.2 DELETION SYNDROME

Background: Non-Invasive Prenatal Testing
(NIPT) for common fetal chromosomal abnormalities is
increasingly being used worldwide. Many recent
studies have shown that NIPT using next-generation
sequencing (NGS) is able to detect fetal diseases
caused by microdeletion. The continuous improvement
of the NGS method in prenatal screening will
significantly reduce the burden of congenital birth
defects and improve the quality of the Vietnamese
population. In this study, we develop a non-invasive
prenatal procedure by NGS method to screen for
microdeletions causing Di George syndrome, providing
a more comprehensive screening than traditional
NIPT. Objective: Establish and validate a non-
invasive prenatal testing protocol for early detection of
Di George syndrome by determining the sensitivity
and specificity of the test. Method: A total of 134
blood samples from singleton pregnant women over 9
weeks of gestation were collected, including 17
samples with fetal microdeletion at 22gq11.2, and 117
negative samples. Cell-free DNA were extracted from
plasma samples, barcoded, and then analyzed by the
Nextseq 2000 system. The sequencing data were then
transformed to normal gene signals and deletion
signals. A machine learning model were trained using
10 positive and 10 negative samples, and validated on
a test dataset of 7 positive and 107 negative samples.
Results: In a total of 114 tested samples, our method
detected all 7 true positive samples but also identified
4 false positive samples. Meanwhile, 103/107 samples
had been determined as true negative. We therefore
reported that the analytical sensitivity of our method is
>99%, the analytical specificity is 96.3%, the positive
predictive value is > 63.6%, and the negative
predictive value is >99%. Conclusion: We
established a non-invasive prenatal testing protocol to
screen for fetal microdeletion, specifically at 22q11.2
causing DiGeorge syndrome. This is an important step
towards expanding the scope of current noninvasive
prenatal testing to detect a wide spectrum of fetal
diseases caused by microdeletion. Keywords: NIPT,
Next-Generation  Sequencing (NGS), DiGeorge
syndrome, 22q11.22 deletion syndrome, cell-free DNA

I. DAT VAN DE
Sang loc trudc sinh khong xam I&an (NIPT)

cht y&u phét hién cac léch bdi nhiém sic thé
phd bién (T21, T13 va T18) & thai nhi. Trong
nhifng ndm gan day, vdi su' phat trién cia ky
thuat giai trinh tu gen thé hé mdi, NIPT cé kha
nang ma& rong pham vi sang loc cac vung gen
muc tiéu, bao gém sang loc cac bién thé s&
lugng ban sao (copy number variants-CNVs) nhu
vi mat doan nhiém sdc thé. Phd bién nhét trong
s6 nay la héi ching mat doan 22ql11.2
(22q11.2DS), con dugc goi la hodi ching
DiGeorge!2. HOi chirng nay dudc dac trung bdi
cac d3c diém khac nhau bao gdm di tit tim bam
sinh va chdm phat trién & hau hét bénh nhan, hd
ham é&ch hodc thiu ndng vom hau, ha canxi
mau, suy giam mien dich, tu ky va rGi loan tam
than. Riéng &, bat ky CNV nao ciing déu hiém;
tuy nhién, hdi ching mat doan 22q11.2
(22q11.2DS), la CNV gay bénh phd bién nhat
dugc xac dinh trudc sinh, udc tinh cé ty 1€ luu
hanh t&r 1/990 dén 1 /2148 thai ky va khoang
1/3000 dén 6000 tré sinh ra song, va do do la
mot trong nhitng nguyén nhan phd bién nhat
gay ra tinh trang chdm phéat trién va dj tat tim
bdm sinh3, Hiép hdi Di truyén Y khoa Hoa Ky
(American College of Medical Genetics and
Genomics ACMG) khuyén nghi NIPT sang loc hoi
chirng mat doan 22q11.2 cho tat ca thai phu
(khuyén nghi c6 diéu kién, dua trén mirc d6 chac
chan vira phai cia bang chdng)!. Ngoai viéc
cung cap cho cha me nhitng thong tin quan
trong vé qua trinh mang thai cia ho, chdn doan
trudc sinh vé 22q11.2DS con c6 kha nang cai
thién két cuc 1dm sang ngan han va dai han cho
nhitng tré méc bénh. Thai phu c6 thé sinh tré tai
mot trung tdm c6 kha nang cham séc va ho trg
tré so sinh ¢4 di tat tim bam sinh, diéu tri kip
thdi tinh trang ha canxi mau va suy giam mien
dich, da dugdc chirng minh la cai thién tién lugng
cho trét3,

Tai Viét Nam, hoi chirng DiGeorge la vi mat
doan phé bién nhét (1/185 thai ky nguy co cao)
trong nhém bat thudng vi mat/lap doan theo két
qua cla nghién clu hoi ciu cho doan hé 5.008
thai ky ¢ bat thudng hinh thai trén siéu am
dudc chdn doan trudc sinh badng ky thudt
CNVseqg*. Tuy vay, cho dén nay chua cd nghién
clru nao s dung giai trinh tu’ thé hé mai dé sang
loc cac bt thudng s6 lugng ban sao phd bién
cho thai phu. Trong nghién ctu nay ching toi
ti€n hanh thiét ké mot phuong phap sang loc
trudc sinh khdng xam 18n méi dé phat hién hoi
chitng mat doan 22q11.2 giup tang pham vi
khao sat, tao co hoi cho sang loc toan dién va
hiu qua hon cac bat thudng phd bién va
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nghiém trong nhat cho thai phu Viét Nam.

Muc tiéu nghién ciru: Xac dinh do nhay va
do dac hiéu ky thuat (analytical sensitivity and
specificity) cia phugng phap phat hién dot bién
vi mat doan 22q11.2 & thai nhi, dua trén viéc
giai trinh tu gen thé hé méi DNA ngoai bao cua
thai nhi (cell-free fetal DNA) trong mau thai phu
va mO hinh hoc may.

1. DOl TUONG VA PHU'ONG PHAP NGHIEN CU'U

Thiét ké nghién ciru: thiét |ap va danh gia
qui trinh sang loc trudc sinh khong xam [&n hoi
chirng mat doan 22q11.2

POi tugng nghién ciru: Mau méau ngoa| Vi
cla 134 thai phu don thai c6 két qua sang loc
NIPT binh thudng tai Vién Di truyén Y hoc trong
thdGi gian tUr thang 01/2023 dén thang 07/2023.
Trong d6, 17 thai phu d3 cé két qua chan doan
trudc sinh thai ky c6 bat thudng vi mat doan
22q11.2 (héi ching DiGeorge) bang cac xét
nghiém chadn dodn sinh hoc phén t
((Fluorescence In Situ Hybridisation - FISH,
Prental BACs-on Beads — BoBs) hodc ap dung ky
thuat giai trinh gen thé hé mdi (Copy Number
Variant sequencing - CNVseq).

Phuong phap nghién ciru: Nghién clu
thuc hién giai trinh tu thé hé méi mau mau cla
thai phu dé€ thu dugc DNA ngoai bao clia nhau
thai. Sau do, cac mau dudgc giai trinh tu. DT liéu
tlr quy trinh gidi trinh tu dugc phén tich d€ xay
dung mé6 hinh hoc méy va du doan dot bién vi
mat doan. Trong s6 134 mau nghién ciu, 10
mau derng tinh (co ch(ra vi mat doan 22q11.2 &
thai nhi) va 10 mau am tinh (khong chira vi mat
doan 22q11.2 & thai nhi) dugc dung d& huan
quen mo hinh hoc mdy. 7 mau dudng tinh va 107
mau am tinh con lai dugc dung dé kiém tra tinh
chinh xac ciia mé hinh.

Tach chiét DNA tir huyét tuong: Huyét
tuong dudc ly trich tir mau ngoai vi cta thai phu
tlr 9 tudn tudi thai: DNA ngoai bao (cfDNA) dudgc
thu nhan bang phudng phap hat tir theo hudng
dan cla b6 kit Magmax™ Cell-free DNA Isolation
Kit (Thermo Scientific, DL'rc)

Tao thu vién cho cac DNA ngoai bao tur
mau huyét tuang: T6i thiu 0.36ng phan doan
DNA ngoai bao (cfDNA) dudc st dung dé tao thu
vién bang bd kit NEBNext Ultra II (New Englands
Biolab, Hoa Ky) bao gom cac budc: chinh stra
dau mut, gan adaptor. Sau do6, cac doan DNA
ngoai bao dugc chuén bi thu vién gidi trinh tu
bang cach gan “ma vach” (barcode) glup phan
biét ngudn géc mau va khuéch dai bang phan
ng PCR (Polymerase Chain Reaction). Thu vién
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DNA dudc xac dinh néng do bang bd kit dinh
lugng QuantiFluor® dsDNA System (Hoa Ky) va
ti€n hanh giai trinh tu trén hé thong Nextseq
2000 (Illumina, Hoa Ky) dé thu dugc tur 16 — 20
triéu cdp reads moi mau.

Phéan tich két qua giai trinh tu dé trich
xuat thong tin dac trung cho moé hinh hoc
may: Sau khi dugc gidi trinh tu’ thé hé mdi, dir
liéu dugc luu trén hé th6ng may chu cho nhiing
budc phan tich vé XU ly ti€p theo. Dau tién, moi
trinh tu dugc sdp xep theo mot bd gen ngudi
chuén (GRCh37). D& khao sét va tdng cugng t|n
hiéu dén tir nhau thai, chung t6i chia nhlem sac
thé khao sat thanh timng viing nho, moi viing co
kich thugc 50.000 base. Trén moi vung nho do,
s6 lugng read ngdn (d0 dai dudi 150 base, dai
dién cho read den tlr nhau thai) tren tong ]
lugng read dugc sdp x&p lén nhiém sic thé dugc
tinh toan, dai dién cho tin hi€éu dén tir nhau thai.
Sau do, t|'n hiéu tirng vung lan lugt dugc so sanh
V@i tin hiéu nhau thai trung binh & tat ca cac
vung cla nhiém sc thé dé tim ra mlc do suy
giam tin hiéu ti nhau thai trén ving dugc xét.
M(rc do suy giam tin hiéu nhau thai & moi ving
mang thdng tin co ban dé xac dinh vi mat doan
¢ mau dugc xét. Do dd, ching tdi st dung thong
tin nay nhu 1a cac dic trung dé hudn luyén mo
hinh may hoc du doan vi mat doan.

Huan luyén va danh gia moé hinh hoc
may Tin hiéu trén 20 mau (gom 10 mau dufdng
va 10 miu am dugdc chon ngau nhlen) dugc
dung dé& hudn luyén md hinh hoc may (tir day
goi la “tap huan luyén”). Viéc hudn luyén mod
hinh phan loai mau duong va am dudc thuc hién
theo thuat toan Support Vector Machine (SVM)®.
O dé, cac hé s6 ciia md hinh phan loai dugc khai
gan va lién tuc thay déi dé€ tim ra_mdt siéu mat
phdng phan tach t6t hai nhém mau am tinh va
duang tinh cda tap huan luyén. Mo hinh, sau khi
dugc hudn luyén, dugc dung dé dy dodn trén 7
mau dudng tinh va 107 mau am tinh khac (tu’
day dugc goi la “tap danh gid”). 114 mau nay
khong tham gia vao qua trinh huan luyén mo
hinh d&€ dam bao tinh khach quan cla nghién
cttu. B0 nhay, d6 dac hiéu, gid tri tién doan
duang, va gia tri tién doan am clta phucng phap
dudc tinh trén két qua du doan cua mé hinh so
vGi nhan that clia cac mau trong tap danh gia.

Il. KET QUA NGHIEN cU'U

Chung toi da sur dung mot tap mau gém 10
mau derng va 10 mau 4m d€ hudn luyén md
hinh may hoc theo thuat toan SVM dé phan biét
2 loai nhan la mau am tinh va mau duong tinh
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vGi vi mat doan 22q11.2 & thai nhi. D€ danh gia
kha ndng hoat dong cia mé hinh, ching toi
dung mot tap dir liéu gbm 7 mau mang vi mat
doan trong khoang 2,5 triéu base tinh tir toa d6
22q11.2 (dugc khdng dinh dudng tinh bang cac
perdng phap FISH, BoBs, va CNVseq) va 107
mau khong mang vi mat doan. Cac mau cd tudi
thai tai thoi diém I8y mau dao ddng tir 9 tuan
dén 29 tuan. Nong d6 DNA ngoai bao cta nhau
thai (fetal fraction) dao dong tir 4 — 34%. Hiéu
qua cta mo6 hinh hoc may dugc danh giad dua
trén d6 nhay, d6 dac hiéu, gid tri tién doan
duang, va gia tri tién doan am.

Két qua cho thdy phugng phap cua ching t6i
phat hién dugc 7/7 mau chdfa vi mat doan
22q11.2 (duong tinh that) & thai nhi va loai dugc
103/107 mau khdng chira vi mat doan (am tinh
that). Cac mau dudng tinh déu c6 tin hi€u vi mat
doan trén cac vung khao sat. Nhitng mau am
tinh that cho thay it hodc khong cé su suy giam
tin hiéu trén cac vung dugc khdo sat. Nghién
cru xac dinh dé nhay ky thuat la >99% va do
dsc hiéu ky thudt Ia 96,3% (Bang 1). Gia tri tién
doan duong la > 63,6% va gia tri tién doan am
la >99%. Nhu vay, phugdng phap cta ching toi
6 thé dy doan t6t vi mat doan 22g11.2 & thai
nhi tlr cdc mau mau ngoai vi cta thai phu.

Bang 1. P nhay, dé dic hiéu, gia tri
tién luong duong, va gid tri tién luogng 4m
khi danh gia trén 114 mau huyét tuong

C Aia Cong thirc | Gia
Loai so0 liéu tinh tri
S0 bién thé duagng tinh that TP 7
S6 bién thé am tinh that TN 103
S6 bién thé duong tinh gia FP 4
SO bién thé am tinh gia FN 0
D0 nhay TP/(TP + FN)|>99%
D6 dac hiéu TN/(TN + FP)96.3%
Gia tri tién lugng ducong | TP/(TP + FP)|63.6%
Gia tri tién lugng am  [TN/(TN + FN)[>99%

TP, duong tinh that. TN, am tinh that
FP, duong tinh gid. FN, 4m tinh gid

IV. BAN LUAN

Mac du viéc sang loc trudc sinh bang
perdng phap khong xam lan da trd nén phé bién
véi cac bat terdng nhiém s&c thé&, nhung
phuong phap ndi trén dé xac dinh cac vi mat
doan 22q11.2 & thai nhi van chua du‘dc pho
bién. Thach thic clia phugng phap nay nam &
kich thudc vi mat doan nho va tin hiéu nhieu do
DNA ngoai bao clla me chiém da s6 trong mau
DNA ngoai bao. Trong qui trinh ma ching téi xay
dung, mau DNA ngoai bao dugc giai trinh tu vdi

d6 phu tinh toan la ~1X. D6 phu nay bao gom cac
phan tir khuyéch dai tir PCR cling nhu cac sai sét
Xay ra trong qua trinh giai trinh tu. Diéu nay cang
lam viéc xac dinh vi mat doan 22q11.2 & thai nhi
trd nén kho khan han. Tuy nhién, két qua nghién
cltu trén budc dau cho thay phuong phap ching
t6i xay dung cd kha nang sang loc tot.

Chlng toi gdp 4 bién thé ducng tinh gia.
Nhitng bién thé duong tinh gid nay co su' suy
giam tin hiéu & mot s6 vung nho trong khoang
2,5 triéu base tir toa d0 22qg11.2. M6 hinh du
doan ciing cho thdy xac sudt dudng tinh tucng
ddi thap & 3/4 mau, thdp hon nhiéu so véi xac
suat dy doan duong tinh & cac mau duadng tinh
that. Trong tudng lai khi ap dung qui trinh trén
thuc t& nhitng mau nay can dudc kiém tra lai
bang cach tdng s lugng reads gii trinh tur dé
tranh nhirng tru’dng hgp duang tinh gia, gay lo
ldng khong can thiét cho thai phu. Tinh dén hién
tai, phuong phép chua ghi nhan mau am tinh gia
nao, cho thay kha ndng mé hinh loai trir dugc
phan I6n cac mau khéng co nguy cc bénh.

Mot thach thirc khac khi xay dung qui trinh
cho dot bi€n vi mat doan thai nhi la sy khan hiém
clia cadc mau duang tinh that (DNA ngoai bao cua
thai nhi bi mat trong khoang 2.5 triéu base tUr vi
tri 22q11. 2) 0] nghlen ciu nay, chung t6i chi cé
thé danh gia hiéu qua ky thuat ctia qui trinh trén
c@ mau nho (114 mau, gébm 7 mau derng tinh va
107 mau am tinh). Trong do, cac mau duang tinh
dudc khang dinh bang FISH khodng xac dinh dch_ic
chi tiét kich thudc mat doan. Phuong phap nay va
phu‘dng phap BoBs ciing khéng khang dinh dugc
cac mau cd vi mat doan nhé (B-D nested deletion)
chiém 4% t6ng s6 cac ca dudng tinh DiGeorge®.
Vi vay, phuong phdp cta ching téi nhiéu kha
nang chi phat hién dugc cac ca duong tinh cd kich
thuGc dot bién [6n, trong khi cac mau dugc cho la
am tinh that van tiém &n kha ning mang vi mat
doan kich thudc nhd. P& cd dugc udc tinh chinh
xac do nhay va do dac hiéu cla xét nghiém khi ap
dung trén lam sang, budc tiép theo la thiét ké va
thuc hién thr nghiém ldm sang trén s6 mau Ién.
Viéc cai tién mé hinh may hoc dé xac dinh cac
nhém vi mat doan nho DiGeorge cung can su bé
sung cdc mau duang tinh thudc cac nhom thiéu
s0 nay. Tom lai, két qua cua nghién clu nay la
tién dé cho viéc ma rong pham vi khao sat cla
xét nghiém NIPT dé sang loc cac dj tit bam sinh
do vi mat doan khi thai phu muén mot xét nghiém
khong xam lan khao sat rong.

V. KET LUAN
Nghién clu da thi€t k€ thanh cong qui trinh
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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 &
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2Bénh vién Cho Ray

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



