TAP CHI NGHIEN CUU Y HOC

DANH GIA HIEU QUA GIAI TRINH TY GEN THE HE MO
TRONG PHAT HIEN BAT THUONG DI TRUYEN O THAI
CO BAT THUONG HINH THAI TAI BENH VIEN DAI HOC Y HA NOI

Nguyén Hiru Dirc Anh'2>, Dao Thi Trang"?
Nguyén Thi Minh Ngoc?, Dinh Héng Phic!

"Trweong Pai hoc Y Ha Noi

2Bénh vién Dai hoc Y Ha Noi

Nghién ctu nhadm danh gia hiéu qua cta gidi trinh tw gen thé hé méi (NGS) trong phat hién bét thuong

di truyén & thai nhi c6 bét thuong hinh thai. Ttr 1/2023 - 12/2023, nhiing thai phu nay duwoc choc 6i dé chan
doan trurée sinh tai Bénh vién Pai hoc Y Ha Néi, véi dich 6i duroc phén tich & cac mire d6 nhiém séc thé, CNV
va gen. Trong 64 thai c6 bét thuong hinh théi phat hién qua siéu 4m va MRI da duoc choc éi, c6 57 truong
hop (89,1%) str dung NGS dé chan doan. Ty Ié khdo séat chi & CNV va ca gen I&dn CNV lé&n luot la 20,3% va
68,8%. Phat hién 4 ca mang bét thuong & CNV du nhiém séc thé binh thuong, va trong 44 trirong hop khéo
sét cd CNV va gen, c6 11 ca phat hién bién thé gen. Tuy nhién, van cé 1 truong hop phét hién bat thudng qua
1ap céng thirc nhiém séc thé nhung CNV khéng phat hién duoc. Két quad cho thdy NGS gitip khéo séat tuong
déi toan dién céc bét thuong di truyén, tuy nhién van cén phéi hop céc xét nghiém dé trénh bé sét chan doén.

Tir khéa: Chan doan trwéc sinh, bat thwong hinh thai, giai trinh tw gen thé hé méi.

I. DAT VAN DE

Cac dj tat bAm sinh 13 nhitng bt thweng vé
clu truc hodc chirc ndng hodc ca hai, co thé
dwoc xac dinh tir trwde khi sinh hoac sau sinh.!
Cac phuong phap chi yéu dé sang loc trudc
sinh khoéng xam I4n da gitp sang loc dwoc cac
bat thwong nay tir trong thei ky bao thai. Siéu
am la phwong phap truyén théng va hiéu qua
dé phat hién va danh gia cac bat thuwong vé cau
trac thai nhi. Trong do, nguyén nhan di truyén
nhuw 1&ch boi, bt thwéng clu tric nhiém séc
thé va cac bién thé s ban sao (CNVs) co thé
lién quan dén 40% céac bat thuong hinh thai.2
Cac bt thwong nay c6 thé phat hién théng qua
cac xét nghiém nhw 1ap céng thirc nhiém séc
thé, QF-PCR va microarray.® Tuy nhién, cac xét
nghiém nay lai khdng xac dinh dwoc cac bién
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thé don gen, vén ciing 1& nguyén nhan cla
nhiéu b4t thuwdng hinh thai thai nhi. Hién nay,
cac ky thuat giai trinh tw gen thé hé mai (NGS)
gitip phat hién khéng chi cac bién thé don gen
ma con cé thé phat hién cac trwdng hop mét
can bang vat chat di truyén nhw léch boi, mat
doan, va |&p doan.* Mau DNA cua thai dwoc thu
tr dich &i, gai rau va mau cubng rén duoc st
dung dé tién hanh chan doan truéc sinh cho
thai, théng qua cac xét nghiém nhw CNV-seq
(Copy number variation - sequencing: Gidi trinh
tw phat hién bién thé sé ban sao), ES (Exome
sequencing: Gidi trinh tw hé gen ma hoa), WGS
(Whole genome sequencing: Giai trinh ty toan
bd hé gen).® Biéu nay da cai thién dang ké hiéu
suat chan doan cac béat thwong di truyén trong
chan doan trwdce sinh, dac biét 1a & cac thai ¢
bt thwérng hinh thai. Tl d6, gidp viéc tién lwong
clia bac sy déi véi méi trwdng hop trd nén twong
tan. Tuy vay, bat ky phwong phap nao ciling ton
tai m&t han ché va can dwoc danh gia tinh hiéu
qua qua cac nghién ctru trén lam sang.
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Do d6, ching t6i tién hanh nghién ctru véi

muc tiéu: Danh gia hiéu qua cla giai trinh tw

gen thé hé maéi trong phat hién bat thuwdng di

truyén & thai nhi c6 bat thwdng hinh thai.

Il. DOl TUQONG VA PHUONG PHAP

1. Déi twong

Tiéu chuén Iwa chon:

- Cé4c thai phu mang thai tir 16 tuan tré 1én
dong y choc 6i lam chan doan trwdc sinh.

- C6 két qua siéu am/MRI phat hién thai cé
bat thwdng hinh thai.

Tiéu chuan loai trie:

- Céc trwong hop thai nguy co cao méc
thalassemia.

- Céc thai phu khéng déng y choc bi.

2. Phwong phap

Thiét ké nghién ctru

Hoi clru va mé ta cét ngang.

Dich 4i thu dwoc sé dwoc tién hanh phan
tich qua cac mwc do: 1ap cong thirc nhiém sac
thé, phan tich CNV va gen bang ky thuat giai
trinh tw gen thé hé mai.

Vé ky thuat giai trinh ty dwoc ap dung: Gii

trinh tw thé hé méi hé gen ma hoa cua 4503
gen (clinical exome sequencing/CES) hoac >
20.000 gen (whole exome sequencing/WES):
DNA bd gen dwoc phan manh bang enzyme va
cac ving muc tiéu duoc lam giau bang cach st
dung d4u do bat DNA. C4c bién thé cé lién quan
tap trung vao vung méa hda cac exon va +/- 10
nucleotide vung néi cla gen véi bang chirng
kiéu gen ré rang (dwa trén théng tin OMIM®).

Thoi gian nghién ctru

Tw thang 1/2023 dén thang 12/2023.

Dja diém nghién ctru

Trung tdm Di truyén |am sang - Bénh vién
Dai hoc Y Ha Noi.

Phwong phap chon méau

Chon mau thuan tién

Chung t6i thu thdp dwoc 64 trwong hop
mang thai cé bat thwdng hinh thai ddng y choc
6i 1am chan doan trwdc sinh trong thoi gian
nghién ctru.

Phwong phép phan tich sé liéu

D liéu dwoc quan ly bang Microsoft Excel
va phan tich trén phan mém R 4.4.1.

Quy trinh nghién ctru

Thai phu mang thai tv 16 tuan tré 1&n, c6 siéu am/MRI phat hién thai co
b4t thuwdng hinh thai choc 6i lam chan doan truéc sinh

Nguy co cao Thalassemia
v

Khéng Iwa chon

Thu thap cac théng tin 1am sang va
céan lam sang

Iy
L4

Khéng nguy co cao Thalassemia
v
Lwa chon
v
Lay mau va x& ly mau

Xét nghiém 1ap céng thirc nhiém sac
thé, CNV-seq, CES/ES
v

Phan tich méi lién quan gitra bién thé di truyén va dac diém lam sang,
can lam sang va danh gia hiéu qua chan doan cuta cac xét nghiém.

So d6 1. Quy trinh nghién ctru
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3. Pao dirc nghién ciru 1. Ty lé ap dung NGS trong chan doan truwéc
Tat ca cac bién sb va chi sd nghién ctru sinh tai Bénh vién Bai hoc Y Ha Noi

dwoc thu thap mét cach trung thuc. 64 mau dich 6i sau khi thu duwoc sé& dwoc

chi dinh phan tich & cac mirc d6 khac nhau:

Lap cobng thic nhiém séc thé, CNV-seq,

CES/ES (Clinical Exome Sequencing/Exome

. KET QUA sequencing).

Tét ca thong tin ca nhan cua thai dwoc bao
mat va chi str dung cho muc dich nghién ctru.

Bang 1. Chi dinh xét nghiém cho mau dich éi

Loai xét nghiém S6 lwong Ty 1& (%)

Karyotype 7 10,9

Karyotype + CNV-seq 13 20,3

Karyotype + CNV-seq + CES/ES 44 68,8

Téng 64 100
Trong 64 trwdng hop, c6 57 mau dich 6i 2. Hiéu qua chan doan bat thworng nhiém
duwoc danh gia dong thoi bang lap cong thic sac thé cua NGS trong chan doan trwéc sinh
nhiém sac thé va cac xét nghiém giai trinh tw N&m 2023, c6 57 thai phu mang thai cé bat
gen thé hé mai, dat 89,1%. thwong hinh thai dwoc chi dinh xét nghiém

CNV-seq.

Bang 2. Ty lé phat hién bat thwong cia cac mau 6i dwoe chi dinh CNV-seq

, Két qua CNV-seq Két qua Karyotype
Két qua - z
So lwong Ty 1& (%) So lvong Ty 1é (%)
Binh thwdng 47 82,5 50 87,7
Léch boi 3 53 3 5,3
Mét doan, 1ap doan 3 5,3 3 53
Mét doan, 1ap doan nhd 4 7 0 0
Do doan, chuyén doan can bang 0 0 1 1,8
Téng sb 57 100 57 100
Ty |1& phat hién cac bat thuéng nhiém séc Ty & phat hién bién thé don nucleotide &
thé badng CNV-seq la khoang 17,5%, lap cong thai c6 bat thwerng hinh thai va két qué phan I6p
th&rc nhiém sac thé 1a khodng 12,3%. bién thé & cac bién thé c6 kha nang lién quan
Tuy nhién, trong 1 ca phat hién ra bat thuong dén lam sang.
bang 1ap cong thirc nhiém séc thé, c6 01 ca la Trong tbng sb6 57 ca bénh dwoc ap dung
dao doan nhiém sac thé: 46,XY,inv(1)(p12q12). NGS dé chan doan trwdc sinh, c6 44 mau 6i
Trwong hop nay CNV-seq khong tim dwoc bat dwoc chi dinh lam cac xét nghiém giai trinh tuw
thuong. gen nhuw CES va ES.
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Bang 3. Két qua phat hién bat thwong trong giai trinh tw gen

Két qua giai trinh tw gen

Két qua -
So lwong Ty 1€ (%)
Bién thé co kha n&ng lién quan dén Iam sang 1 25
Bién thé gen l&n 1 2,3
Binh thwdng 32 72,7
Téng sb 44 100

Ty & phat hién ra cac dot bién gen la 12/44 ca, chiém 27,2% trong tbng sé cac mau duwoc lam

gidi trinh tw gen.

Trong téng sb 44 mau nay:

Bang 4. Két qua phan I&p bién thé & cac bién thé cé kha nang lién quan dén lam sang

Két qua giai trinh tw gen

Két qua -
So lwgng Ty 1& (%)
Gay bénh/Co kha nang gay bénh 8 18,2
Chuwa ré chirc nang 2 4,5
Lanh tinh/C6 kha nang lanh tinh 1 2,3

IV. BAN LUAN

Trong 64 trwdng hop thai cé bat thwong hinh
thai dwoc choc 6i, c6 57 mau dwoc tién hanh
chén doan trwdc sinh bang ky thuat NGS déng
thoi véi 1ap cong thire nhiém séc thé. Cu thé,
theo bang 1, chi c6 7 mau (10.9%) chi st dung
phwong phap lap cong thirc nhiém sac thé,
trong khi d6 13 mau (20,3%) da dwoc két hop
cd lap cong thirc nhiém sac thé va CNV-seq.
DPang chu y, ty 1& 16n nhat thudc vé nhém mau
dwoc phan tich ddng thdi bdi ca ba phuong
phap, bao gdm lap cong thirc nhiém sac thé,
CNV-seq va CES/ES, chiém 68,8% (44 mau).
Diéu d6 chi ra rang, viéc két hop cac ky thuat
trong chan doan trwéc sinh ngay cang phd bién
va dwoc cong dong chap nhan.

DPbi voi cac trwong hop phat hién bat
thworng nhiém sac thé, theo bang 2, két qua
CNV-seq ghi nhan c6 10/57 ca (17,5%) c6 bt

thwong. Trong 10 ca bénh nay, 1ap cong thirc
nhiém s&c thé phat hién dwoc bat thwong &
6/10 truéng hop (chiém 60%). Dbéi véi cac
b4t thwong 1éch bdi nhiém séc thé gdp trong
nghién ctru, 18p cong thirc nhiém sic thé va
CNV-seq cho két quad twong déng & 100%
trwdng hop. Chirng té kha nang chan doan rat
dang tin cay clia CNV-seq.

Khéng nhirng vay, CNV-seq con phat hién
04 trwdng hop (7%) mang mét doan, I&p doan
ma lap coéng thirc nhiém sacthé khong phat hién
duoc, day la nhivng bat thwong cé kich thuéc
nhd, trong khi lap cong thirc nhiém sac thé chi
phat hién dwoc cac mat doan hodc I&p doan
c6 kich thwée I6n hon 10Mb.¢ Két qua nay cao
hon v&i nghién clru clia tac gid Hsu P. Chong
va cong s tién hanh phan tich nhiém séc thé
bang k¥ thuat lai so sanh hé gen (aCGH) trén
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1129 thai c6 bat thworng hinh thai véi ty 1é phat
hién méat can bang nhiém séc th&/CNV 1a 7 -
10%.” Tlr d6, cho thay tinh wu viét cta viéc tich
hop chan doan khi s&r dung gidi trinh tw thé hé
mai so v&i phwong phap 1ap cong thirc nhiém
sac thé.

Vé cac bién thé gen dwoc phat hién bang giai
trinh tw gen trong nghién ctru, cac bién thé nay
dwoc phan lop dwa vao co s& di liéu Clinvar
va huéng dan phan loai cia ACMG (Gay bénh/
C6 kha nang gay bénh/Chwa rdé chirc nang/Co
kha nang lanh tinh/Lanh tinh).2 Theo bang 2 va
bang 3, ¢ 11 trung hop phat hién ra cac bién
thé gen co lién quan dén 1am sang. Trong 11 ca
nay, c6 08 ca phat hién ra cac bién thé co lién
quan dén lam sang dwoc phan 16p 1a gay bénh/
c6 kha nang gay bénh. Két qua nay cao hon so
v&i hai nghién ctru I&n tai Anh cula tac gid Jenny
Lord va Hoa Ky cua tac gia Slavé Petrovski nam
2019, v6i tbng sb ca dwoc lam giai trinh tw gen
la 844 m&u cd ty 1&é phat hién bién thé 1a nguyén
nhan cla tinh trang bat thwéng 1a 76 ca (9%).%
" Bén canh do, nghién ctru phat hién 02/44 ca
(4,5%) phéat hién bién thé dwoc phan loai la
chwa ré chire nang (VUS - Variant of unknown
significance), 01 trwéng hop phat hién ra bién
thé dwoc phan loai la c6 khd nang lanh tinh.
Két qua cling twong dwong véi nghién ciru cla
tac gid Jenny Lord v&i ty 1& phat hién cac bién
thé VUS 1a 4%.° Viéc phat hién ra cac bién thé
lién quan dén 1am sang giup bac sy dua ra tién
lwong xac dang hon déi véi mai thai ky. T do,
giai thich cho gia dinh thai phu hiéu hon vé tinh
trang thai. Ngoai ra, viéc phat hién cac bién thé
khong lién quan dén 1am sang cling ¢6 y nghia
trong mot sé trwdng hop.

Hién nay, xét nghiém CNV-seq va xét
nghiém gidi trinh tw gen ma hoa (CES/ES) co
thé tién hanh ddng thdi, cho nhiéu mau cuing
moét luc, gidm thiéu thdi gian chd doi, két qua
b&o céo c6 dd chinh xac cao nén rat phu hop
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dé tién hanh ap dung rong rai trong chan doan
trwde sinh.

Theo bang 2, c6 01 ca bénh trén CNV-seq
khéng phat hién ra bat thwong, nhung trén
nhiém sac thé dd lai phat hién ra bat thuong
46,XY,inv(1)(p12q12). Bay vén la diém yéu cta
xét nghiém CNV-seq khi chi danh gia dwoc cac
hién twong mat can bang vat chat di truyén ma
khéng danh gia dwoc cac dao doan va chuyén
doan can bang, ciing nhw khdng danh gia dwoc
thé da bodi, nhiém séc thé cung ngudn gbc."
Chinh vi diéu nay nén hién nay cac xét nghiém
phan t&r nhw microarray hay hién nay la cac ky
thuat gidi trinh tw gen thé hé méi du rat phat
trién nhwng dé chan doan bat thwong di truyén
thi cting khéng hoan toan thay thé dwoc xét
nghiém truyén théng 1a 1ap cong thirc nhiém
sac thé.

Tuy nhién, nghién cu con nhiéu han ché.
The nhéat, s6 lwgng mau nghién ciu chwa da
I&n, c6 thé &nh hwéng dén tinh dai dién va kha
nang khai quat héa két qua. Th hai, khé khan
clia thai phu trong viéc nhan thirc rd diém yéu
va gi6¢i han k¥ thuat cia cac xét nghiém nhén
manh sy can thiét cla viéc két hop cac phuong
phap chan doan khac nhau dé dat duwoc két
qua chinh xac nhét.

V. KET LUAN

Qua 57 mau 6i dwoc chan doan trwédc sinh
bang k¥ thuat NGS va 1ap cong thirc nhiém séc
thé tai Bénh vién Dai hoc Y Ha Noi da phat hién
23 trwdng hop phat hién bat thuwdng di truyén.
Giai trinh tw gen thé hé mai giup ca thé hoa
céc thai cé bat thwong hinh thai, tang hiéu suét
chan doan. Tuy nhién, 1ap céng thirc nhiém
sac thé van rat can thiét vi khao sat dwoc bat
thwdbng ma CNV-seq khdong phat hién duoc
nhw dao doan hay chuyén doan can bang. Do
do, can thiét phai cé sw phdi hop cac phuong
phép xét nghiém dé tang hiéu qua chan doan.
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Summary
EVALUATION OF THE EFFECTIVENESS OF NEXT-GENERATION
SEQUENCING FOR DETECTING GENETIC ABNORMALITIES
IN FETUSES WITH MORPHOLOGICAL ANOMALIES
AT HANOI MEDICAL UNIVERSITY HOSPITAL

The study aims to evaluate the effectiveness of next-generation sequencing (NGS) in detecting
genetic abnormalities for fetuses with structural anomaly. From 1/2023 to 12/2023, pregnant women
undergoing amniocentesis for prenatal diagnosis at Hanoi Medical University hospital, had amniotic
fluid analysis for karyotype, CNV and gene levels. Of the 64 fetuses with structural anomaly, 57
cases (89.1%) utilized NGS for diagnosis. The rates of investigation solely on CNV and both gene
and CNV levels were 20.3% and 68.8%, respectively. Four cases were found to have CNV anomalies
despite having normal karyotypes, and among the 44 cases that were tested for both CNV and gene
levels, 11 were found to have gene mutations. However, one case with an abnormality detected by
karyotyping did not show any CNV anomalies. The results indicate that NGS provides a relatively
comprehensive screening of genetic anomalies, however, tto avoid missed diagnoses, it is necessary
to use a combination of different testing methods.

Keywords: Prenatal diagnosis, structural anomaly, next-generation sequencing.
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