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Tom tat

Muc tiéu nghién ctru: Phén tich két qua chan dodn r6i loan nhiém séac thé trude chuyén phdi trong thu tinh trong 6ng
nghiém théng qua ung dung ky thudt gidi trinh tu gen thé hé méi NGS.

Doi tuong va phuong phap nghién ciru: Nghién ctu thuc hién trén 603 phéi cua cdc cap v chong thuc hién ky thuat
thu tinh trong 6ng nghiém c6 phéi nang tao ra bdng phuong phép tiém tinh tring vao bao tuong noan (ICSI) tai Vién M6
phéi quan déi - Hoc vién Quéan Y.

Két qua: Ty Ié r6i loan NST & phéi 5 ngay tudi thu tinh trong 6ng nghiém trong nghién ciu la 42,7%. D6t bién céu tric
nhiém séac th€ gdp nhiéu nhat & nhiém sac thé s6 16. Dot bién thém doan thudng hay gdp 6 NST s6'1, 2, 4, 5 va NST X.
Ty Ié bat thuong cau tric NST khéng gdp 6 NST s6 12, 20 va 22 & quan thé nghién cuu.

Két luan: Ky thuét gidi trinh tu gen thé hé mdéi NGS cé gia tri cao trong phén tich ty Ié réi loan NST, Iéch bdi NST va bat
thudng trong cau trdc NST.

Tur khéa: gidi trinh tw thé hé mdi, réi loan NST, IVF.
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Abstract

Objectives: To analyze the diagnostic results of chromosomal disorders before embryo transfer in in vitro fertilization
through the application of the next-generation sequencing technique (NGS).

Subjects and methods: The study was performed on 603 embryos of couples underwent in vitro fertilization with
blastocysts created by intracytoplasmic sperm injection (ICSl) at the Military Embryology Institute - Military Medical
Academy.

Results: The rate of chromosomal disorders in 5-day-old embryos fertilized in vitro in the study was 42.7%. Structural
mutations are most common on chromosome 16. Insertion mutations are common on chromosomes 1, 2, 4, 5, and X.
The rate of structural abnormalities of chromosomes is not found in chromosomes 12, 20, and 22 in the study samples.

Conclusion: NGS technique has a high value in analyzing the rate of chromosomal disorders, aneuploidy and
abnormalities in chromosome structure.

Keywords: next-generation sequencing, chromosomal disorder, IVF.

1. DAT VAN BE nhién, méc du cac phéi trude khi dugc chuyén da duoc

Theo thong ké cua To chirc Y t€ Thé gigi (WHO), ty  sang loc hinh thai tét, ty 1& cé thai lam sang cua IVF
|& cac cap vg chong vo sinh tir 6%-12%. Ty |& nay ¢ Viét  van thap, chi tlr 30-35% [2],[3]. R&i loan nhiém sac thé
Nam la 7,7% [1]. Thu tinh trong 6ng nghiém (IVF) lamét ~ (NST) & noan hodc phoi la nguyén nhan hang dau dan
trong nhitng phuong phép diéu tri hiéu qua nhat. Tuy  t6i phoi khéng lam t8, sdy thai, thai luu va di tat thai nhi
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[4]. Cung véi sy phat trién cla khoa hoc, su ra doi clia ky
thuét chan doan di truyén trude lam t6 (Preimplantation
Genetic Testing for Aneuploidy - PGT-A) gilp céac nha
khoa hoc c6 thé& chon dugc tuwong doi chinh xac cac
phéi khéng c6 cac réi loan cau tric va sd lugng NST
trude khi chuyén vao tir cung ngudi me. § Viét Nam, ky
thuéat gidi trinh ty thé hé mdéi (NGS) trong sang loc 24
NST & phéi budc dau dugc thuc hién tai mot sé trung
tdm nhung chua cé nhiéu nghién clru nham danh gia
két qua sang loc bat thuong nhiém sac thé & phoi, déc
biét cac bat thuang cau truc NST. Vi vay, ching toi tién
hanh nghién ctru nay véi muc tiéu phan tich két qua chan
doan rdi loan nhiém sac thé trude chuyén phoi trong thu
tinh trong 6ng nghiém théng qua (ng dung ki thuat giai
trinh tu gen thé hé méi.

2. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ciru: M6 ta cat ngang

2.1. Doi tuwgng nghién curu:

Doi tugng bao gém céc phoi clia cac cap vo chong
thuc hién sang loc phdi tai cac trung tam IVF.

Tiéu chuan luya chon phéi tir cac cap vg chong:

Lua chon déi twgng nghién ctru gém cdéc phéi cla

3. KET QUA
3.1. Két qua khuéch dai dugc DNA tir mau phéi bao

= WGA khong thanh cong

céc cap vg chong thuc hién ky thuat thu tinh trong ng
nghiém cé phoi nang tao ra bang phuong phép tiém tinh
trung vao bao tuong noan (ICSI)

2.3. Thoi gian nghién ciru va dia diém nghién ciru:

Thoi gian nghién ctu tir thang 12 ndm 2018 dén
thang 6 nam 2019 tai vién M6 phdi lam sang Quan doi
- Hoc vién QuanY

2.4. Phuong tién va quy trinh nghién ctru:

Nghién ctu tién hanh thu thap céc thong tin lua chon
bénh nhan vao mau nghién ctru dang tiéu chuan lya chon
va tiéu chuén loai trlr, déng thoi thu nhap céc bién s6
nghién ctru: tudi, tinh chat kinh nguyét, tinh trang vé sinh,
loai vé sinh, thai gian vo sinh, tién st say thai, tién s 1UI
that bai, tién st that bai lam t6 thu tinh 6ng nghiém. Két qua
gidi trinh tw gen cac phéi dugc lam thu tinh 6ng nghiém tir
céc cap vg chong sé dugc thu thap va phan tich.

2.5. Pao dirc nghién cuu: nghién ctru da dugc
chép thuén bdi Hoi dong dao dirc trong nghién clru y
sinh hoc ctia Hoc Vién Quan Y s6 3985/Qb-HVQY ngay
06/4/2017. Nghién ctru nay st dung mét phan so liéu
trong dé tai nghién ctru cap Nha nudc: “Nghién clru Ung
dung k¥ thuat giai trinh tu gen thé& hé méi trong sang loc
réi loan nhiém sac thé trude chuyén phoi”.

WGA khong
thanh cong

-

= WGA thanh cong

Bi€u d6 1. K&t qua khuéch dai toan bd hé gen cua 603 mau nghién ctru

T4t cé 578 séan pham khuéch dai toan bé gen (WGA- whole genome amplification) dd diéu kién thuc hién trong
cac budc tiép theo (bude chun bi thu vién va gidi trinh ty). Cac di liéu giai trinh ty dang tin cay (> Q30) mdéi dugc st

dung cho céc budc phan tich tiép theo.
3.2. Ty lé bat thuong NST & phéi ngay 5

Bang 1. Ty lé bat thuong NST cua 578 méau nghién clru

Thong s6 S6 phoi Tylé , , 95% khoan
NST 9 (:) (Z/o)' Sai s6 chuan tin cay 9
Bat thuong NST 247 42,7 2,1 39,7-47,8
Khong bat thuong NST 331 57,3 2,1 53,2-61,3
Téng s6 578 100

Trong t6ng s6 578 mau dugc phan tich, phat hién c6 331 mau phéi khong phat hién bat thuong NST (chiém
57,3%) va 247 mau phoi phat hién bat thuang NST (chi€ém 42,7% t6ng s6 phoi).
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Bang 2. Dac diém bat thuong NST cla phéi 5 ngay tudi IVF

Bat thudng NST S6 phéi Tylé%
Chi bat thuong sé lugng NST 173 70,0
Chi bat thuong cu tric NST 28 11,3
Phoi thé kham 36 14,6
Bat thuong ca so luong va cau tric NST 8 3,2
Dang thé kham c6 kém béat thuong sé lugng NST 2 0,8
Tong sé 247 100,0

Trong 247 mau phoi mang rdi loan NST ¢6 173 mau c6 bat thudng vé sé lugng, 28 mau co bat thudng vé cau tric
NST, 36 mau dang thé kham NST, 8 mau vira cé bat thuong vé ciu tric vira co bat thuong vé s6 lugng NST va 2 mau
phoéi dang thé kham mang bat thudng s6 lugng NST.

Bang 3. Dac diém b4t thudng cau tric NST & phéi IVF 5 ngay tudi

S6 phoi c6 bat thuong cau tric NST S6 mau phai Tylé%

RGi loan 1 NST 33 91,67
RGi loan 2 NST 2 5,56
R&i loan 3 NST 1 2,77
Téng sé 36 100

Trong céc bat thudong cau trdc phat hién, c6 91,67% la don bat thudng, tire chi xuat hién mét loai hoac thém hoéc
mat trén chi 1 NST. Do vay, nhitng bat thudng nay hi€ém gap do phoi nghién ctru la mau phéi 5 ngay tudi, nén chi chiém
dudi 6% cdac phoi cé hon 1 bat thuong trén = 2 NST khéac nhau.
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Bi€u d6 2. Tan suat bat thuong cdu tric NST cla 578 mau phoi IVF
Bat thuong cdu trdc NST xay ra tai cac NST khong cd quy luat rd rang & phoi IVF ngay 5.

4. BAN LUAN

Trong thu tinh 6ng nghiém, viéc tim kiém va chon
lva duoc nhitng phoi cé co hoi thu thai cao la rat quan
trong. Nhiéu phoi bao c6 di€ém hinh thai cao nhung phoi
khéng lam t6 dugc, trong khi nhitng phéi c6 diém hinh
thai thap lai cho ra doi nhitng em bé khde manh. Trong
nhiéu trudng hop séy thai, thai luu, ching ta da xac dinh
duoc co tinh trang roi loan NST & phai [4].

Trong téng s6 603 mau phéi clia nghién ctru nay co
578 mau phoi (chiém 95,9%) da khué&ch dai thanh cong
hé gen va duoc phan tich su réi loan & cd 24 NST s
dung phuong phap NGS. Cac miu khéng khuéch dai
duoc hé gen sé khong dugc tiép tuc phan tich trong
céc budc sau d6. Nguyén nhan cla viéc khuéch dai
khong thanh coéng toan bd hé gen cé thé do qua trinh
van chuyén phoi tlr cdc Trung tdm H6 trg sinh san vé

phong thi nghiém di truyén 1am ban cac mau lén nap 6ng
nghiém ma ly tdm khong thé thu duoc mau nghién ciu.
Tat ca 578 san phdm WGA du diéu kién thuc hién trong
céc budc tiép theo.

Trong nghién ctu nay phat hién c6 331 mau phbi
khong phat hién roi loan NST (chiém 57,3%) va 247 mau
phéi phat hién r6i loan NST (Bang 1). Chlng téi nhan
thay ty Ié r6i loan NST chiém 42,7% tuong dong vaéi két
luan vé ty lé phan tram réi loan NST & phéi nang trong
nghién cru cGia Rubio ndm 2003, nhém nghién ctru cla
6ng phat hién trong 28 doéi twong nghién clru cé 45,1%
phoi co réi loan NST [5]. M6t s& nghién clru khac déu
cho thdy cac phéi dugc tao ra trong 6ng nghiém co
mang r&i loan NST rat cao (khoang trén 50%) [6].

Dang bat thuong s6 lugng NST la dang phé bién nhat
& cac mau phéi IVF 5 ngay tudi (chiém 70%). Cac trudng
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hop vé bat thuong cau tric hodc thé kham thi it gap hon.
Cac dang nhu béat thuong két hgp nhu bat thuong sé
lrong va cdu trdc cung trong 1 phéi hodc dang thé kham
c6 kém theo bat thuong s6 luong thi hiém khi gép, chi
chiém Ian lugt la 3,2 % va 0,8% trong téng s6 578 trudng
hop dugc danh gia. Do d6, cé thé trong mot s6 nghién
clru trude do khi chi phan tich don 1€ mét vai NST, véi
nhitng déac diém anh hudng dén NST chua dugc kiém
ching, da dugc phéan loai sai thanh loai phdi binh
thudng. Trong nghién ctru nay, phan tich PGT-A-NGS da
dugc str dung, cho phép t4t ca cac NST duoc danh gia
mot cac toan dién va chinh xac. Hon nira, thir nghiém
dua trén su phan tich ciia mot vai té€ bao chir khong chi
la mot t€ bao, vé mat ly thuyét gitip lam gidam nguy co
phan loai sai do phoi thé kham [7].

Léch bdi NST & cac phéi thu tinh trong 6ng nghiém
ngay 5 xay ra & tat ca cac NST vdi ty |é khac nhau, cac
NST cua phoi ngay 5 déu c6 nguy co bi léch bdi NST, su
roi loan nay cé thé xay ra & 1 NST, 2 NST, 3 NST hoéc
tham chi nhiéu hon 3 NST cung ltc goi la l1éch bdi NST
phtrc tap (Bang 3). K&t qua nay kha tuong dong véi két
qua trong nghién ctru cla Traversa va cghg su nam
2011, khi danh gia mdrc dg'lech bgi nhiém séc thé thi ho
thay lech bgi & mat nhiém sac thé |a cao nhat (55%) sau
dé la lech bgi 2 nhiém sac thé (41%), lech bgi & 3 nhiém
sac thé trd [én chi chiém 7% [8].

Nhin chung, bat thuong cau truc NST xay ra tai cac
NST khéng c6 quy luat rd rang & phéi IVF ngay 5. Tuy
nhién, ddi véi dot bién mat doan NST, xay ra nhiéu nhat
la & NST s6 16 (12 truong hop) sau dé t6i cac NST sé
3, 5 va NST sd 1. Dot bién thém doan thuong hay gap
G NST s6 1, 2, 4, 5 va NST X. Xét téng thé, NST 4, 16
la cdc NST co ty lé gap bat thuong cdu truc NST dang
thém va mat doan nhiéu nhat. Trong hai NST gidi tinh, thi
NST X phét hién nhiéu bat thuong vé cau tric hon NST
Y. Nhém céc NST khong phat hién bat thuong nao trong
téng s6 578 mau nghién ctru la NST 14, 17, 18, 19, 20,
21, 22. Bi€u d6 2 cho thay NST cé kich thudc 16n ciing
phat hién cé bat thuong so lugng NST dang don nhiém,
tam nhiém nhung lai khong dugc phat hién & cac nghién
clru trong giai doan mang thai. Diéu nay cho thay nhitng
bat thuong “nghiém trong” nay gay ttr vong cho phoi thai
trude khi két thac tam ca nguyét dau tién cuda thai ky,
mac du diém chinh xdc ma tai d6 cac phoi bi anh hudng
van chua dugc xac dinh.

5. KET LUAN

Ung dung k§ thuat giai trinh tu th& hé méi NGS trong
chan doan roi loan NST trude chuyén phoi trong thu tinh
trong dng nghiém cho thay: ty & r6i loan NST & phoi
ngay 5 thu tinh trong 6ng nghiém trong nghién ctu la
42,7%. Dot bién mat doan NST xay ra nhiéu nhat 1a &
NST s6 16 sau d6 t6i cac NST s6 3, 5vaNSTs6 1. Ty &
b&t thudong cdu trac NST khong gap & NST s6 12, 20 va
22 & quan thé nghién ctu.
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