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Tom tiit:

Tir thang 2/2015 téi 11/2019, Hoc vién Quén y di nghién ctru xiy dung va ap dung thanh céng quy trinh chin doan
di truyén truéc chuyén phdi bénh teo co tily (spinal muscular atrophy - SMA). Nghién ctru bwéc diu ing dung quy
trinh nay dwoc thuc hién trén 6 cip gia dinh mang dot bién mét dong hop exon 7 gen SMNt giy bénh SMA. Mau
ngoai vi bd, me dwoc tich ADN, sinh thiét 1-2 té bao tir cac phdi thu tinh trong 6ng nghiém phit trién dén ngay 3
hoic ngay 5 ciia cac cip gia dinh nay, nhin toan bd gen cAc miu phai sinh thiét, phat hién dot bién giy bénh trén
mau bd me va phdi bang phwong phap PCR-RFLP, chon phéi lanh chuyén viao nguwdi me dé sinh ra tré khée manh.

Tir khéa: bénh teo co tity, chin doan trwéc chuyén phdi, mat dong hop exon 7 gen SMN, té bao phai.

Chi s6 phén loai: 3.2

Pat van de

SMA 14 bénh than kinh co di truyén 1an do dot bién gen
SMNt nam trén nhiém séc thé s6 5. Trong d6, 95% bénh nhan
bi bénh SMA do mét déng hop exon 7 gen SMNt, 5% do dot
bién d1em trén gen SMNt. Ty 1¢ méc bénh SMA 1a 1/10.000
tré dé séng va tan suat nguoi mang gen trong cOng dong la
1/50 [1, 2]. Tre bi bénh SMA thuong mét sém & lira tudi di
hoc do nhiing bién ching suy hd hép. Hién nay, phuong phép
diéu tri bénh SMA rét han ché va gia thanh qua cao dbi voi
cac gia dinh c6 con bi bénh trén thé gid1, con ¢ Vit Nam hién
chua ¢6 thude diéu tri ma chi diéu tri triéu chimg 1a chu yéu
nén mdi tré em mac bénh SMA ra doi la ganh ning cho gia
dinh ca vé tam 1y va tai chinh [3]. Do vay, van dé dy phong
bénh nay 14 rat can thiét. Trong d6, phuong phap chan doan
di truyén trudc chuyén phdi la phuong phéap du phong bénh
hiéu qué nht, bdi ¢6 thé chon dugc phéi lanh ngay tir trude
khi cdy phoi vao tir cung ctia ngudi me [4-9].

Sau khi xay dung dugc quy trinh chan doan di truyén
trudc chuyén phoi bénh SMA, chung t6i budc dau tng dung
vao chan doan di truyén trudc chuyén phoi cho cac gia dinh
¢6 bd me mang gen dot bién gdy bénh SMA di sinh con bi
bénh va c6 nguyén vong sinh con khde manh tai Hoc vién
Quan y. Chung toi thyc hién nghién ctru nay véi muc tiéu
danh gia két qua ban dau tng dung quy trinh chin doan di
truyén trudc chuyén phdi bénh SMA.
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Doi tuong, hoea chat va phuang phap nghién ciiu
Doi twong nghién ciru

19 mau mau cia 6 gia dinh gdbm bd, me 13 nguoi mang
gen va con bi bénh SMA (con bi bénh SMA da dugc Vién
Nhi trung wong chan doan do mit dong hop exon 7 gen
SMNt duge sir dung lam ddi ching), 33 mau phai sinh thiét
tir cac phoi thy tinh trong éng nghiém phat trién dén ngay 3
vangay 5 cua cac gia dinh nay (trong do6 c6 gia dinh SMA18
lam chén doan di truyén 2 lan: 1an 1 da sinh duoc 1 bé khoe
manh, 1an 2 da chuyén phoi, dang mang thai chd sinh). B6,
me lay 5 ml mau cho vao dng chdng dong bang EDTA, phoi
ngay 3 sinh thiét 1-2 t& bao va phdi ngay 5 sinh thiét 3-5 té
bao rira nhiéu 1an bang PBS1X dit trong 6ng 0,2 ml.

Héa chit
- Hoa chit nhan toan bd gen: bo kit GenomePlex®

Single Cell Whole Genome Amplification ciia Hang Sigma.

- Hoa chit cho PCR-RFLP: PCR Reaction mix, DNA
Polymerase, primers; enzym Hinfl.

- Thiét bi: may ly tim ving, kinh hién vi soi ndi 32X,
budng thao tic PCR(MY¥), may PCR ABI 9700 (Applied
biosystem), hét i hoa chat (Han Quéc).
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Abstract:

The preimplantation genetic diagnosis protocol for
spinal muscular atrophy disease in the Military
Medical University was successfully built and applied
from 2/2015 to 11/2019. The study was carried out
on 6 couples who are carriers of the disease. DNA of
carriers were isolated from the whole blood. One or two
blastomere(s) was/were biopsied from 3-day or 5-day
embryos of these couples, and then the whole genome
of biopsied blastomeres was duplicated. PCR-RFLP
and minisequencing methods were performed to detect
mutations and select unaffected embryos for transfer.

Keywords: blastomere, homozygous deletions in exon 7 of
the survival motor neurone (SMN) gene, preimplantation
genetic diagnosis, spinal muscular atrophy.

Classification number: 3.2

Phwong phap nghién ciru

Cdc buée phat hién dét bién mdt dong hop exon 7 gen
SMNt gdy bénh SMA tir mau mdu toan phan cia bo me:
thu mau mau toan phan tir 19 nguoi tham gia nghién ctu,
tach ADN, tién hanh k¥ thuat PCR-RFLP duoc xay dung do
nhém nghién ctru ctia dé tai thyc hién dé phat hién dot bién
gen SMNt gay bénh SMA.

Ky thugt PCR-RFLP:

+ Trinh tw mdi nhan exon 7 gen SMNt:

F-5’-cttecttttattttccttacagggatt-3°

R-5’-gtagggatgtagattaaccttttatct-3’
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+ Chu trinh nhiét: 96°C trong 5 phut; [94°C trong 1 phut,
54°C trong 1 phat, 72°C trong 1 phut] x 35 chu ky; 72°C
trong 10 phut. U san pham PCR véi enzym HinfI dé phan
biét exon 7 SMNt véi exon 7 SMNc. Dién di gel agarose 3%
kiém tra két qua (hinh 1).

NguoibiSMA  Nguiimanggen  Ngudibinh thuong
do mat exon 7 gen SMNt (khong mang gen)
160bp =P  —  — —
1020p ey,
780D — —

Hinh 1. Hinh anh minh hoa két qua dién di trén gel agarose 3%
cuia exon 7 SMNt sau khi u véi enzym Hinfl.

Tuy nhién, v6i viéc chan doan di truyén truéc chuyén
phoi bénh SMA thi diéu d6 van chua da vi SMA 1a bénh
di truyén 1an, nén néu trong qué trinh sinh thiét phoi hodc
thao tac ky thuat khong tot c6 thé bi nhiém ADN tir ngoai
vao (bé, me hodc ky thuat vién thao tac) thi s€ chén doan
phoi bénh thanh phoi thuong, ddn dén hau qua cdy chuyén
phoi bénh. Pé tranh nhugce diém do, chung t6i lya chon 3
polymorphic marker D5S1977, D5S629, D5S641 dé danh
gia nhiém ADN ngoai lai bdi ching c6 tinh da hinh va dic
trung cho c4 thé cao nén c6 thé dé dang phan tich phoi sinh
thiét dugc co tinh di truyén tir bd va me hay khong. Chon ra
loai polymorphic marker di hop véi bd, me.

Cdc buée phat hién ddt bién mat dong hop exon 7 gen
SMNt gdy bénh SMA tir té bao phéi sinh thiét cia cdc gia
dinh: nudi phoi ngay 3 hodc ngay 5 thi tién hanh sinh thiét; sau
d6 nhén toan bd bd gen tir cac mau té bao phdi sinh thiét theo
cac budc hudng din cta bo kit GenomePlex® Single Cell
Whole Genome Amplification (Hang Sigma); 1y san pham
sau khi tién hanh nhan toan bo b gen lam mau dé thuc hién
hai budc sau:

+ Thyc hién ky thuat PCR-RFLP phat hién dot bién mat
dong hop exon 7 gen SMNt gdy bénh SMA.

+ Nhan polymorphic marker di chon (d biét di hop véi
bd me) dé dénh gia kha ning nhiém ADN ngoai lai ctia cac
mau té bao phdi sinh thiét.

Két qua nghién ciiu va ban luan

Trong nghién ctru nay, chung t6i thuc hién bflng ky thuat
RFLP-PCR va STR cho tit ca cac gia dinh nghién ciru dé
chan doan dot bién trén phoi. Dudi ddy xin minh hoa két
qué cu thé ciia gia dinh SMA1. Cac gia dinh khac c6 két qua
tuong tu dugc théng ké o bang 1.
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Két qua phdt hién dgt bién gen SMNt tiv mdu toan
phan ciia bo me

Két qua phdt hién dot bién mdt dong hop exon 7 gen
SMNt gdy bénh SMA: két qua phat hién dot bién mat exon 7
gen SMNt giy bénh SMA bang k¥ thuat PCR-RFLP cua gia
dinh SMAL1 thé hién & hinh 2.

ldder () C1 M1 Bl

100 bp

160

102

Hinh 2. Két qua dién di trén gel agarose 3% san phém nhan exon
7 gen SMNt tr mau toan phan gia dinh SMA1. B1: b0 bénh nhan 1;
M1: me bénh nhan 1; C1: bénh nhan 1.

Két qua trén hinh 2 cho thay, con C1 chi c6 hai bing ciia
exon 7 gen SMNc nén la ngudi mac bénh SMA. B6 Bl va
me M1 déu co ba bing, nghia 14 ho ¢6 ca exon 7 gen SMNt
va exon 7 gen SMNc, didu d6 c6 nghia ho 1a nguodi mang
gen.

Két qua chon polymorphic marker di hop véi bé, me gia
dinh SMA1: nhan 3 polymorphic marker D5S629, D5S641,
D5S1977 tir mau toan phan gia dinh SMA1. Két qua B1 va
M1 c6 san pham nhan D5S1977 di hop, thé hién trén hinh 3.
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Hinh 3. Két qua nhan D5S1977 tir mau ngoai vi clia gia dinh SMA1.
B1: bd 1 di h‘c_yp v0Oi hai alen 1 va 2; M1: me 1 di hap v&i hai alen 3 va
4; C1 di truyén nhan alen 3 clia me va alen 2 ctia bo.
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Két qua tién hanh trén té bao phoi sinh thiét

Két qua nhéin gen phat hién dot bién mat dong hop exon
7 gen SMNt gay bénh SMA: gia dinh SMA1 da sinh thiét
duoc 5 mau té bao phodi ngay 3. Tién hanh nhan toan bo b
gen theo bd kit GenomePlex® Single Cell Whole Genome
Amplification ctia Hang Sigma. Sau d6, tién hanh nhan gen
phat hién dot bién mét dong hop exon 7 gen SMNt bang ki
thuat PCR-RFLP, két qua thé hién & hinh 4.

Ladder

+ - B4 iP5 100bp

P1L P2 P3

Hinh 4. Két qua dién di trén gel 3% san phadm nhan exon 7 gen
SMNt tir té bao phoi sinh thiét cua gia dinh SMA1. (+): mau déi
chirng duong 1a ngudi khdng bi bénh; (-): mau chiing 4m 1a ngudi bi
bénh; P1, P2, P4, P5: phéi 1, 2, 4, 5 ¢ ca exon 7 gen SMNt va SMNc-
phdi lanh; P3: phoi 3 chi cé exon 7 gen SMNc- phdi bénh.

Hinh 4 cho thy, trong 5 phéi cua gia dinh SMA1 ¢ phoi
3 chi ¢6 hai bang tuong ung kich thudc 160 bp va 102 bp cta
exon 7 gen SMNc, nghia 1a phéi 3 bi mit dong hop exon 7 gen
SMNt nén sé& bi bénh SMA, con bdn phoi con lai (phoi 1, 2,
4, 5) ¢6 xuat hién 3 bang nén c6 mit exon 7 gen SMNt, do d6
phoi s& phat trién binh thuong, khong bi bénh SMA. Vi vay,
c6 phoi 1, 2, 4, 5 du tiéu chuén dé chuyén vao tir cung me.

Danh gid nhiém ADN ngoai lai ciia cdc mau tef bao phoi
sinh thiét: nhan D5S1977 (da chon) tir mau cac t€ bao phoi
sinh thiét cua gia dinh SMAI, két qua thé hién ¢ hinh 5.

Hinh 5 cho thdy, phéi 1 dugc di tryén alen 3 cia me va 1
ctia bd, phéi 2 dugce di truyén alen 3 cia me va 2 ciia bd, phoi
3 duoc di truyén alen 4 cia me va alen 1 cua b, phoi 4 dugc
di truyén alen 3 ctia me va alen 2 cia bd, phdi 5 dugc di truyén
alen 3 ctia me va 2 cua bd. Nhu vay, ca 5 phdi sinh thiét duoc
déu khong bi nhidm ADN ngoai lai. Do vay, chon cdy chuyén
2 phoi khong bi bénh SMA vao tir cung me, két qua M1 da
sinh dugc 1 em bé khoe manh. Em bé sau khi ra doi duoc
ding mau day rén dé kiém tra lai gen SMN cho thiy bé sinh
ra hoan toan khong bi bénh.

Thu,c hién cac budc tuong tu voi cac gia dinh con lai, thu
dugc két qua thong ké trong bang 1. Cac gia dinh SMAT, SMA2,
SMA18, SMA19 dugc chuyén phdi sau ngay 3 (cac em bé dugc
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Hinh 5. Két qua nhan DSS1977 tlr 5 mau té bao phoi cua gia dinh SMA1. B1: bb 1 di hop v&i hai alen 1 va 2; M1: me 1 di hop v&i hai alen 3

va 4; P1: phdi 1; P2: phoi 2; P3: phoi 3; P4: phdi 4; P5: phoi 5.

sinh ra khoe manh, trir gia dinh SMA2 ph6i khong phat trién); cac
gia dinh SMA395, SMA18 2, SMA007 dugc chuyén phoi sau
ngay 5 (hién dang cho sinh).

Céc gia dinh da sinh dugc 1y méu té bao day rén va thuc
hién lai ky thuat chén doén trén mau sau sinh va cho két qua
cac bé sinh ra déu khong bi bénh. Két qua tring khép voi mau
phdi dugc chin doan trudc do. Trong d6, gia dinh SMAI18
lam 1an tht nhét sinh duoc 1 bé gai khoe manh; lan 2 ¢6 6
phoi ngdy 5 va chan doan c6 3 phoi binh thuong, chuyén 1
phoi khde manh, dang cho sinh.

Bang 1. Két qua chan doan di truyén trwéc chuyén phéi clia cac
gia dinh tham gia nghién ctru.

. . Phoi  Phoi  Phoibinh S tébio -
STT 80 nodin ngdy3 nghy5 thwomg  phoi chuyén Két qua
Sinh 1 em bé
SMA1 10 5 4 2 B
SMA2 5 Phoi khong phit trién
SMAI18 4 | | Sinh 1 em bé
(lam lan thir nhét) khoe manh
Sinh [ em bé
SMA19 8 3 2 2 Khoe math
SMA395 15 13 10 5 2 Dang cho sinh
SMAIS 2
(gia dinh SMA18 12 9 3 1 Dang cho sinh
YR oo 6
lam lan thir 2)
SMA007 8 8 5 1 1 Dang cho sinh
Keét luan

Pi xay dung thanh cong quy trinh chan doan di truyén
trude chuyén phdi bénh SMA trén cac phdi thy tinh trong
ong nghiém tai Hoc vién Quan y va xdy dung dugc quy
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trinh chan doan bénh SMA trén mau mau sau sinh.

Tir két qua ciia nghién ctru ndy ciing mé ra hudng ap
dung chan doan trudc chuyén phoi ciia nhicu bénh di truyén
khéc trén cac gia dinh c6 tién sir sinh con bi bénh di truyén.
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