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Tai Viét Nam, t6i thoi diém hién nay, hau hét cac co sé y té€ déu ap dung ky thuat chan doan trudc
sinh dé tu van vé cac bénh di truyén, khi dé phéi da trén 3 thang tudi. Ky thuat nay gay anh hudng
rat nhiéu téi siic khée clia ngudi me khi quyét dinh phai bé thai. Chan doan di truyén tién lam t6
“Pre-implantation Genetic Diagnosis” (PGD) cho phép cac cdp vg chdng c6 nguy cG truyén cac
bénh ly di truyén cho con cé thé cé co hdi sinh con khoé manh.

Nguyén tic vé ky thuat cia PGD dua trén viéc thuc hién thu tinh trong 6ng nghiém (TTTON) dé
tao phoi, sau dé sinh thiét phoi va phan tich di truyén truéc chuyén phéi. Sinh thiét phéi (embryo
biopsy) c6 thé sinh thiét thé cuc (polar body biopsy); sinh thiét phéi bao vao giai doan phan cat cla
phéi (cleavage-embryo biopsy) hoéc sinh thiét phdi nang (blastocyst biopsy).

Chan doan di truyén tién lam t6 c6 thé dudc tng dung dé chan doan bat thudng nhiém sic thé
(NST): st dung ky thuat Fluorescent In situ Hybridization - FISH cé thé chan doan cac bénh lién
quan dén NST nhu héi chiing Down, hdi chiing Patau (Trisomy 13), hdi chiing Edwards (Trisomy 18),
hdi chiing Klinefelter (XXY); st dung ky thuat QF-PCR (Quantitative PCR) hoéc ky thuat lai so sanh
bd gen (CGH= Comparative Genome Hybridization) cé thé chan doan dudc gan 200 bénh don gen
khac nhau, vi du bénh Thalassemia, bénh teo co tuy (Spinal muscular atrophy - SMA).

Tai Viét Nam, dudc sy hd trg cia Chuong trinh khoa hoc va céng nghé cap nha nuéc KC10/11-15,
Hoc vién Quan y da va dang trién khai dé tai “Nghién ctiu quy trinh chan doan mét sé bénh di truyén
truéc chuyén phéi dé sang loc ph6i TTTON”, thuc hién trén bénh nhan Thalassemia va SMA. Nhiing
két qua clia dé tai sé mang lai hanh phuc cho nhiing cédp vg chéng véi nhiing ddia con khoé manh.

Tu khéa: chan doan di truyén tién lam t6, chan doan trudc sinh, NST, phéi.

Chi sé phan loai 3.2

Gidi thiéu chung nam 1990. Trong bai bao dang trén Tap chi Nature,
. el e " o e Handyside va cdng su da bao cao cac trudng hgp cé
Tai Viet Nam, 16i thoi diém hien nay, hau hétcac  y; 0 oo phoi o dugc sinh thist va chdn dodn di
C‘Z s0 y,te d?“ ap dung ky thu‘at chan doan trugc sinh truyén bang cach khuy&ch dai ADN dac trung cho
dé trvan ve cac bénh ditruyén, khi do phoida trén 3 NsT v Tyy nhien, tu khi ky thuat FISH bat ddu dugc
théng tuoi. Ky thUét néy géy énh’hu?jng rat nhiéu téi ap dung trong PGD vao nam 1993_1994 dé’ ché°n
stic khoe clia ngudi me khi quyét dinh phai bo thai.  goan cac bat thudng NST da gitp cho PGD tiép tuc
Chan doan di truyén tién lam 16 “Pre-implantation  mat budc phat trién mai khi ngusi ta bét du xac dinh
Genetic Diagnosis” (PGD) cho phép cac cap v chong  dugc chuyén doan NST va ting dung vao PGD (nam
c6 nguy cd truyén cac bénh ly ditruyén choconc6thé  1996). Ky thuat chan doan di truyén nay gitp xac dinh
c6 cd hoi sinh con khong mac bénh ma khong phai  cac phoi khong c6 cac chuyén doan trudc khi cay vao
chan doan tién san sau khi mang thai va bé thai khi i cung.
phat hién bénh Iy & thai. Ky thuat PGD dua trén viéc
phat hién cac bat thudng di truyén & phoi va chi cy trd
lai vao 1dng ti cung cac phodi khong co cac bat thudng
vé di truyén.

TU nam 1999, PGD lai dugc mé réng chi dinh dé
chan doan phéi cé6 mang cac gen lién quan dén cac
bénh ly vé sau nay & dda tré. Chi dinh nay cho phép
b6 me c6 mang gen tiém 4n mot bénh ly dudc biét
PGD dugc bao cdo lan dau tién trén thé gidi vao trudc cé thé sinh ra ddi mot tré hoan toan khéng mang
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DRE-IMPLANTATION GENETIC
DIAGNOSIS AND APDLICATION
PROSPECT IN VIETNAM

Summary

At the moment, in Vietnam, almost health
facilities are applying prenatal diagnosis
while the embryos are 3 months old. This
technique greatly affects the health of
the mother to have an abortion decision.
Pre-implantation genetic diagnosis (PGD)
enables couples at risk of transmitting
genetic disorders to have the opportunity
of having healthy baby.

Principles of PGD technique is based on
the implementation of in vitro fertilization
(IVF) to create embryos, then make embryo
biopsy and genetic analysis before embryo
transfer.

Biopsy of embryos may be polar body biopsy,
cleavage-embryo biopsy, or blastocyst
biopsy.

PGD can be applied to diagnose abnormal
chromosomes: using Fluorescent In
Situ Hybridization technique (FISH) can
diagnose diseases involving chromosome
such as Down syndrome, Patau syndrome
(Trisomy 13), Edwards syndrome (Trisomy
18), Klinefelter syndrome (XXY); in term of
diagnosis of genetic abnormalities, using
Quantitative PCR technique (QF-PCR) or
Comparative Genome Hybridization (CGH)
can diagnose nearly 200 different single-
gene diseases such thalassemia, spinal
muscular atrophy (SMA).

In Vietham, under the support of KC10/11-
15 program, Military Medical University has
been implementing the project "Research
on the procedure of diagnosis of some
genetic diseases prior to embryo transfer to
select IVF embryos” carried out on patients
with Thalassemia and SMA. The results of
the research are expected to bring infinite
happiness for couples to have healthy
babies.

Keywords: chromosome, embryos, pre-
implantation Genetic Diagnosis, prenatal
diagnosis.

Classification number 3.2

TAP CHI

HOA HOC ||,
ONG NGHE | [cl Nam 1(2) 22015

gen bénh. Diéu nay mang dén kha nang ting dung réat
I6n ctia PGD khi cac nha khoa hoc phat hién ngay cang
nhiéu bénh Iy & ngudi co lién quan dén di truyén.

Ky thuat thuc hién

Nguyén tac vé ky thuat cia PGD dua trén viéc thuc
hién TTTON dé tao phdi, sau dé sinh thiét phéi va phan
tich NST hoiac ADN bang ky thuat FISH hoac PCR
(polymerase chain reaction). Nhin chung ky thuat PGD
gbm 3 budc:

Lam thung mang trong suét (zona drilling)

Ky thuat lam thing mang trong sudt nham muc dich
tao mot 16 trén mang trong suét. Théng qua 16 thing nay,
ngudi ta st dung kim sinh thiét dé hat cac t& bao cé trong
phoi.

Lam thing mang trong suét c6 thé dugc thuc hién
bang nhiéu cach khac nhau: st dung acid Tyrodes; xé
mang zona bang phucng phéap cd hoc; st dung tia laser
khong tiép xuc.

Sinh thiét phéi (embryo biopsy)

Hién nay, sinh thiét t& bao dé lam chén doan di truyén
c6 thé thuc hién & cac giai doan khac nhau trong qua trinh
phét trién cla phai: (i) Giai doan hop ti: sinh thiét cac thé
cuc; (ii) Giai doan phan chia vao ngay thi 3, khoang 6-8
t€ bao: sinh thiét 1-2 phdi bao; (iii) Giai doan phdi nang:
sinh thiét cac té bao thudc I6p trophectoderm.

Sinh thiét thé cuc (polar body biopsy): sinh thiét thé cuic
c6 uu diém la it Anh hudng dén su phat trién cla phoi, vi
day la cac san phdm phu bi loai bd trong qua trinh phat
trién cla triing va hop ti. Ngoai ra, sinh thiét thé cuc c6
thé dudgc phdi hop véi sinh thiét phai bao dé tang do chinh
xac clia cac chan doan di truyén. Tuy nhién, sinh thiét
thé cuc c¢6 nhudc diém 16n la chi cé thé ch&n doan céac
bat thudng ti me do thé cuc chi chiia cac NST xuat
phat tu triing. Ngoai ra, trong qua trinh phat trién thé
cuc thd nhéat hay bi v8 thanh nhiing manh nho, diéu
nay c6 thé dan dén viéc that thoat chat liéu di truyén,
lam &nh hudng dén két qua chan doan.

Sinh thiét phéi bao vao giai doan phan cat cta phoi
(cleavage-embryo biopsy): sinh thiét phoi dugc thuc hién
vao ngay thu 3 sau thu tinh. 6 giai doan nay, phoi cé tu
6-8 phoi bao. Mot dén hai phoi bao sé dugc sinh thiét
dé l1am chan doan vé di truyén. Viéc 1dy di 1-2 phéi bao
trong giai doan nay khéng gay anh hudng dén sy phat
trién clia phoi con lai. Pay 1a ky thuat sinh thiét phoi
phé bién nhat hién nay.

Trong trudng hgp nay, phoi bao sinh thiét can dugc
ch&n doan di truyén sé6m dé dua vao két qua chén
doan nay, ngudi ta sé& chon phoi va cdy vao budng ti
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cung vao 1-2 ngay sau. Hién tugng lién két gitia
cac phoi bao cé thé da bat dau vao thdi diém nay,
dé chuén bi sang giai doan phoi dau vao ngay tiép
theo. Do dé, cé thé gap kho khan khi sinh thiét phoi
bao & giai doan phan chia. Viéc chén doan di truyén
dudc thuc hién chi trén 1 hoadc 2 t€ bao c6 dudgc
cling la mét thach thuic cla ky thuat. Ngoai ra, hién
tugng kham (mosaicism) van c6 thé xay ra & giai
doan nay. Diéu nay dan dén két qua chdn doan di
truyén trén phoi bao sinh thiét dudc cé thé khong
thé hién chinh x&c céu truc di truyén cla phoi.

Sinh thiét phéi nang (blastocyst biopsy): day la
mot ki thuat mdi, chi dugc ting dung Iam sang gan
day. Phdi sé dugc nudi cdy dén ngay th( 5 hoac 6
sau khi thy tinh. Sau khi lam thing mang trong suét,
trophectoderm béat dau thoat ra khéi mang trong suét
qua 16 thing. Mat s& t& bao (5-10 t& bao) thudc I6p
trophectoderm s& dugc sinh thiét dé lam chan doan
di truyén.

Ky thuat nay c6 mét s8 uu diém nhét dinh. Ching
ta s& cé nhiéu t€ bao hon dé thuc hién chan doan di
truyén. Phoi dugc sinh thiét & giai doan nay thudng co
stic s8ng cao han so véi phdi giai doan phan céat. Tuy
nhién, sinh thié€t & giai doan phoi nang cling gap mot
s8 bat Igi nhu trong qua trinh nudi cdy in vitro, nhiéu
phoi c6 thé khong phat trién dugc dén giai doan
phoi nang. Ngoai ra, két qua di truyén ch&n doan
dudc c6 thé khong thé hién chinh xac di truyén cla
phoi do hién tugng kham.

Phoi nang & ngudi c6 mot I6p té bao 1a nudi G
phia ngoai (Trophectoderm) sau nay sé& phat trién
thanh cac phan phu cla thai va mot khoi t€ bao ctic
pho6i hay nu phoi 8 bén trong (inner cell mass) sé
phat trién thanh co thé thai. Nhiing nghién ctu gan
day da tién hanh danh gia sé lugng clia cac té bao
& giai doan phoi nang cho thay sé lugng do xap xi
tuang Gng lan lugt 1a: 60 t€ bao, 80 t& bao va 125
t€ bao cla phoi nudi cdy ngay 5, ngay 6 va ngay
7. Nhiing phoi nang cé bat thudng vé mat hinh thai
chi co s0 té bao rat it, khodng mot nlia so véi nhiing
con s néu trén & nhiing giai doan nudi cay tuong
duong vé mat thGi gian. Dén giai doan phodi nang
nudi cdy ngay thi 7, s6 lugng té bao la nudi ting
manh so vGi s0 lugng té bao nu phoi, chiém khoang
2/3 téng sé té bao cla phdi nang.

Ky thuat FISH
Hybridization)

(Fluorescent In situ

Céc probes sl dung tap trung vao cac NST co y
nghia vé mat 1am sang nhu: X, Y, 13, 18, 21 va c6 thé
md& rong véi cac NST 15, 16, 22. Khi bj léch bdi vé
cac NST trén, phdi van c6 thé tiép tuc 1am t6 va phat
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trién trong budng tl cung. Trong d6, mdt s8 co thé tiép
tuc phat trién thanh thai nhi va sinh séng. Mdi mau
do (probe) dac trung cho 1 NST va dugc danh dau
huynh quang khac nhau dé phan biét. Véi ky thuat
hién nay, chan doan léch bdi v6i FISH c6 thé cho
két qua trong vong 6-8 gid. Cac phdi binh thudng,
khéng phat hién Iéch bdi vgi cac NST trén, sé dugc
cdy vao budng ti cung. Ngoai ra, ky thuat FISH con
dudgc dung dé chin doan chuyén doan NST hoac
chan doan gidi tinh dé loai trii cac bénh Iy di truyén
theo gidi tinh.

Tuy nhién, dung ky thuat FISH dé chan doan bét
thudng NST cling c6 mot s6 van dé vé mat ky thuat:
mat NST trong IUc sinh thiét va cd dinh t& bao; lai that
bai; cac NST chéng Ién nhau, khé phan biét; chi chdn
doan dugc mdt s6 NST nhat dinh.

FISH la mét ky thuat trung gian gian gitia di
truyén té€ bao va ditruyén phan tii trén co sé sti dung
cac trinh ty do NST ¢6 danh dau huynh quang. Sau
khi cho lai tryc ti€p trén NST cla té bao tai ky nghi,
nhudm mau huynh quang cho phép ta cé thé phan
tich xac dinh s& lugng NST ho#c phat hién chuyén
doan NST dudgc khdo sat thdng qua cac tin hiéu khi
quan sat trén kinh hién vi huynh quang. Uu diém la
c6 thé phat hién bat thusng mot s6 NST thudng gap
(vGi bo kit chuyén dung), ti€n hanh véi 1 t€ bao. Tuy
nhién, phudng phap nay bi han ché béi chi phi va
thai gian can thiét dé lam ky thuat I6n. FISH la ky
thuat khé khi co dinh phoi bao (blastomeres). Mot
s nhudc diém c6 thé gép phai bao gém ca that bai
khi lai, chéng chéo tin hiéu cé thé anh hudng dén
tinh chinh xac khi phan tich. Ky thuat FISH phan
tich c6 thé c6 gia tri chan doan dung khodng 83%.
K&t qua sai c6 thé loai bd cac phéi thai binh thudng
hodc dan dén chuyén phéi bat thudng. Khilam FISH
dé phat hién bat thudng NST thi khéng con vat liéu
dé khao sat gen.

PGD véi ky thuat PCR

Truéc khi thuc hién PGD, can xac dinh la viéc chan
doan gen bénh la kha thi. Diéu nay dugc thuc hién
bang cach 18y mau bd me, xac dinh trinh tu gen bénh
& bo me va thiét k& moi. Diéu nay can dudc thuc hién
truéc khi ti€n hanh TTTON dé tao phoi. Sau dé, thuc
hién TTTON va nudi cay phoi. Sinh thiét phoi va cho
cac t& bao sinh thiét t mdi phdi cho vao tube chay
PCR va phéan tich cac gen bénh. Chon cac phdi am
tinh véi gen bénh dé cay vao budng ti cung.

Cac van dé vé ky thuat cia PGD véi ki thuat PCR
bao gém: s6 lugng ADN gi6i han; khuéch dai that bai;
“Alleic drop out”: chi 1 alen dugc khuéch dai; tap
nhiém ADN ngoai lai.



Trong tuong lai, ky thuat microarray véi “ADN chip”
hy vong c6 thé dudc (ing dung trong PGD. Ky thuat
nay gidp cé thé chan doan déng thdi léch bdi cla
tat cd NST, nhiéu gen trén cac NST khac nhau va
chuyén doan NST cuing mét Iic ma chi can sinh thiét
1 t€ bao.

Ky thuat QF-PCR (Quantitative PCR)

La nhom céac ky thuat PCR dinh lugng vdéi viéc
s dung nhan gen céc trinh ty ngén danh d&u huynh
quang, qua d6 danh gia cac bién déi NST théng
qua bién déi liéu lugng gen (Gene dosis): trisomy,
monosomy.

Ky thuat PCR huynh quang va PCR dinh lugng
(QF-PCR) dya trén viéc gén huynh quang vao moi.
M®&i c6 thé dudc thiét k& dé nhan doan gen can phan
tich hodc méi cho céc trinh ty lap lai ngén - STR.
Sa&n phdm PCR dugc gidi trinh ty va phan tich. Qua
dé, xac dinh dugc tinh chat sdn phdm PCR duya vao
mau sdc, kich thudc va cé thé phan tich liéu lugng
gen phat hién cac trudng hgp 1éch bdi NST: trisomy
hoac monosomy.

Uu diém cula ky thuat QF-PCR 1a c6 do nhay
cao han, cho két qua nhanh han va hiéu suét cao
hon khi phan tich nhiéu mau, ¢ thé phan tich ca bat
thudng NST hoac bat thudng gen trén cung vat liéu
ADN tach dugc. Ngudi ta cling st dung cac trinh
tu STR hodc Microsatellite dé kiém soat su nhiém
chéo hoac sy mat alen trong phan ting PCR.

Nhugc diém cta ky thuat nay 1a khéng phan tich
dudgc cac trudng hop thé kham, chuyén doan, chiém
khodng 5% téng s6 cac trudng hgp bat thusng NST
thudng gédp va cé thé bi hién tugng mat alen. Vi vay,
néu phat trién dugc ky thuat QF-PCR trong PGD
sé ¢6 ¢o hdi phan tich ca bat thudng NST, trong khi
van phan tich dugc ca dét bién gen.

Ky thuét lai so sanh bé gen (CGH= Comparative
Genome Hybridization)

Bao gom hai loai Array-CGH va Metaphase-
CGH. Ky thuat nay c6 thé danh gia bat thudng véi
ca 24 NST, trong khi ky thuat FISH chi danh gia
dugc mot s6 NST. CGH sl dung toan bd hé gen
nhu 1a mot dau do danh d&u va mot kiéu nhan & ky
gitia dugc gan trén mot slide hién vi véi tu cach la
dich. ADN hé gen tu cac té€ bao binh thudng dugc
danh ddau mau huynh quang va ADN hé gen tl cac
t€ bao khoi u dugc danh dadu mét mau huynh quang
khac, sau d6 ca hai dugc tron lan va lai ghép vdi
nhau dé dich cac NST. Céc vung cta NST dich sé&
hién 1&én véi nhiing khac biét vé huynh quang gitia 2
mau va cho thay sy khac biét vé s6 ban sao gilia hé
gen khdi u va hé gen binh thudng, dong thdgi cling
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cho thdy ca nhiing dut doan va khuéch dai. CGH
da tré thanh mot phuong phap chudn muc cho viéc
phan tich di truyén té€ bao ti dau nhiing nam 90 cla
thé ky trudc.

ra - 2 2 3 o P ° ‘ 2
Gac wng dung cua chan doan di truyén tién lam to

Chén doan di truyén tién lam t8 c6 thé dudc chia
lam 2 loai chinh:

- Chén doan bat thudng NST: s dung ky thuat
FISH, c6 thé chdn doan cac bénh lién quan dén NST
nhu: hdi chiing Down, hdi ching Patau (Trisomy
13), héi chung Edwards (Trisomy 18), hdi chung
Klinefelter (XXY).

- Chéan doan bét thudng vé gen: sii dung ky thuat
PCR c6 thé chan doan dugc gan 200 bénh don gen
khac nhau, vi du bénh Thalassemia, bénh teo ca tdy
(Spinal muscular atrophy - SMA).

PGD c6 nhiéu uu diém so véi chin doan tién san
thong thudng. Thu nhét, cé thé tranh dudc viéc phai
cham dut thai ky, bd thai. Viéc cham dut thai ky khi
phat hién bénh Iy chan doan tién san gap phai cac
van dé vé dao duc sinh hoc, cling nhu vé stic khoe,
di chiing thé chat va tinh than cla ngudi me. Thd hai,
day la mot ky thuat thich hgp véi cac cap vg chong
bi chuyén doan NST, gitp loai trii kha n&ng chuyén
doan khéng can xung (unbalanced translocations)
xu&t hién & thai nhi, thudng dan dén siy thai lién
ti€p. Thi ba, thich hgp cho cac céap vg chdng co nguy
cG sinh ra tré bi cac bénh ly thudng gap cé nguyén
nhan di truyén la gen I1an hay trdi. Thi tu, cac cap vg
chéng khong chi cé nhu cau sinh con khéng bi bénh
ma con cé hé HLA phu hgp dé cé thé sl dung mau
cuéng rén diéu tri cho anh ho#c chi I6n da cé bénh
ly di truyén.

Tai Viét Nam, dudc su hd trg clia Chuong trinh khoa
hoc cong nghé cap nha nudc KC10/11-15, Hoc vién
Quan y da va dang trién khai dé tai Nghién clu quy
trinh chan doan mot s bénh di truyén trudc chuyén
phoi dé sang loc phdi TTTON (ma s6 KC10.35/11-15),
do GS.TS Nguyé&n Dinh Tao lam chl nhiém. Dé tai
dudc thuc hién trén bénh nhan Thalassemia va SMA
(teo cd tuy) vGi nhiing két qua dang ghi nhan.

Két luan

PGD da va dang tr& thanh moét ky thuat phd bién
trong linh vuic di truyén va hd trg sinh san trén thé gidi.
Muc dich cia PGD la tao ra nhiing thai ky ma thai
nhi khdng bi cac bat thudng vé gen va NST dudc tam
soat. Ky thuat thuc hién PGD ngay cang don gian,
chinh xac. Piéu nay giup m& rdng cac chi dinh cla
PGD nham loai trii viéc cdy cac phdi co bét thudng vé
gen hoac NST vao tii cung.
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Ky thuat PGD gén lién véi cac ky thuat hd trg sinh
san. Gan day, nganh hd trg sinh san G Viét Nam da
¢6 nhiing budc ti€n 16n va theo kip trinh do cac nudc
trong khu vuc trong hau hét cac ky thuat. Su két hgp
gitia hd trg sinh san va chan doan di truyén dé trién
khai ky thuat PGD & Viét Nam c6 thé sé la mot budc
phét trién tiép theo clia nganh y dé theo kip su phat
trién clia y hoc thé gidi.

Ché&n doan di truyén tién lam t6 PGD la ky thuét
sang loc di truyén, chi chon nhiing phodi khde manh
truéc khi cdy phoi vao budng tii cung, khéng anh
hudng t6i stic khde ba me. Vi vay, PGD la mot trong
nhiing yéu cau quan trong, cdp thiét va thuc tién, co
tinh nhan van. Nguyén tac ky thuat cia PGD dya trén
viéc thuc hién TTTON dé tao phdi, sau do sinh thiét
phdi va sang loc gen.

Tai Viét Nam, trién vong trong 5 nam t6i, PGD sé
dudc ap dung rong rai ¢ nhiéu trung tam thu tinh éng
nghiém nhu Bénh vién Phu san Trung ucng, Bénh
vién Phu san Tu D@, Trung tdm Di truyén - Trudng
Pai hoc Khoa hoc Tu nhién TP H& Chi Minh va c6
thé sang loc nhiéu bénh di truyén khac nhau, hy vong
s& mang lai hanh phuc vd b& bén cho nhiing cap vg
chdng khi c6 ¢a hdi c6 nhiing dia con khoé manh.
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