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Hiéu qua két hop chan doan va sang loc di truyén tién
lam to0 trén phoi cua bénh teo co tuy

Efficiency of combination between PGT-M and PGT-A for embryos of
spinal muscular atrophy disease

Nguyén Thanh Tung*, *Vien Mo Phoi lam sang Qudn doi,
Nguyén Thi Thanh Nga** **Hoc vién Quan y
Tom tat

Muc tiéu: Danh gia hiéu qua két hgp chdn doan va sang loc nhiém sac thé trén phoi tién lam t6 cta
bénh teo co tly (spinal muscular atrophy - SMA). Déi tugng va phuong phdp: 11 cap vg chéng cé tién su
sinh con bi bénh SMA do mat déng hgp ti exon 7 gen SMNt tham gia lam thu tinh 6ng nghiém. Phuong
phap nghién cuu: Kich thich budng triing cé kiém soat, tao phoi nudi dén giai doan phéi nang. Sinh thiét
cac té€ bao 1a nudi dé lam vat liéu di truyén dung cho chan doan bang 2 ky thuat PCR-RFLP va
minisequensing. Phai khdng bi bénh tién hanh sang loc bat thudng nhiém sic thé trén mau WGA (whole
genome amplification) bang giai trinh tu gen thé hé mdéi NGS (next generation genetic sequensing).
Phoi khéng bi mat déng hgp exon 7 gen SMNt gay bénh teo co tdy va binh thudng nhiém sic thé sé
dugc chuyén phoi & chu ky sau dé. Két qua: 49 s6 phéi nang da tiéu chuan sinh thiét dé thuc hién PGT-M
va PGT-A, trong do6 cé 17 phoi mat dong hgp ti exon 7 gen SMNt gay bénh SMA) (34,7%), (32 phoi
khong bi mat exon 7 gen SMNt nén khong gay bénh SMA). 32 ph6i khéng mac bénh SMA dugc lam sang
loc (PGT-A) c6 20 phéi chuan boi (62,5%). 10 gia dinh dugc chuyén mét phéi binh thudng trong chu ky
chuyén phoi trit sau d6, 6 phu nit chuyén phéi thanh céng vdi ty I thai [am sang 60% (6/10), ty 1& phoi
lam t6 60% (6/10), 6 em bé sinh ra khde manh. Két luan: PGT-M két hgp véi PGT-A sé chon Iua phoi khoe,
cai thién ty 1é c6 thai va sinh ra cac bé khée manh.

Tirkhda: Teo co tay, gen SMN, PCR-RFLP, minisequencing, PGT-M, PGT-A.

Summary

Objective: To evaluate the efficacy of combination between PGT-M and PGT-A in spinal muscular
atrophy disease (SMA). Subject and method: Eleven couples had had at least one child acquired SMA due
to homozygous deletion of exon 7 of SMNt gene, they attended invitro fertilization (IVF). Methods:
Controlled ovarian stimulation, embryos were cultured until blastocyst stage. Trophoblast cells were
biopsied as genetic material, which used for diagnosis by PCR-RFLP and minisequencing. WGA of
blastocysts without SMA was used for PGT-A by NGS. Blastocysts diagnosed as unaffected and euploidy,
which were selected for transfer in next cycles. Result: 49 blastocysts reached the standard to be
biopsied for PGT-M and PGT-A, among those, 17 blastocysts with SMA (34.7%) and 32 blastocysts
without SMA (65.3%). 32 unaffected blastocysts continue to be tested by PGT-A, as result 20 euploidy
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blastocysts (62.5%). Ten families had one unaffected blastocyst for transfer in the next frozen-thawed
embryos transfer cycle. Six transfers were successful, resulting in a clinical pregnancy rate of 60%
(6/10) and an implantation rate of 60% (6/10). Finally, 6 healthy babies were born. Conclusion: The
combination between PGT-M and PGT-A choose healthy embryos, improve the pregnant rate and

create healthy babies.

Keywords: Spinal muscular atrophy (SMA), SMN (survival motor neuron), preimplantation genetic for
monogenic disease (PGT-M), preimplantation genetic for aneuploidy (PGT-A), PCR-RFLP (PCR-restriction

fragment length polymorphism).

1.Pat van dé

Bénh teo co tly (Spinal Muscular Atrophy -
SMA) la bénh than kinh co dac trung bdi su thoai
hod tuan tién clia cac té bao sliing trudc tuy song,
dan dén yéu co déi xting goc chi, truong luc co va
phan xa gan xuong bi gidm hodc mat, bién dang
l6ng nguc va cliing khép. Trudng hgp nang bénh nhi
chét trong vong nam dau tién do bién ching viém
phdi va suy hé hap. Day la bénh di truyén lan trén
nhiém sdc thé thudng, cad bd va me la ngudi lanh
mang gen bénh, khi d6 kha nang maéi lan sinh con
mac bénh 1a 25%. Ty |é bénh SMA chung trén toan
thé gidi la 1/10.000 tré dé séng va ty |é ngudi mang
gen bénh dao déng 1/50 [1]. Nguyén nhan gay bénh
SMA la do dét bién gen SMNt (survival monitor
neurone) trén nhiém sic thé sé 5 [2]. Khodng 95%
cac bénh nhan SMA bi dét bién mat dong hop exon
7 gen SMNt, con 3 - 6% céac trudng bénh nhan SMA
bi dét bién diém gen SMNt [3], [4]. Hién nay, chua c6
phuang phap nao chita dugc bénh SMA ma chi diéu
tri triéu ching la chl yéu. Do vay, van dé du phong
bénh 1a rat can thiét. Trong d6, phuong phéap chan
doan di truyén trudc chuyén phéi la phuong phéap du
phong bénh hiéu qua nhat bai c6 thé chon dugc phoi
khde trudc khi cay phoi vao tir cung clia me. Tuy
nhién, phoi tao ra trong 6ng nghiém cé ty 1é bat
thudng nhiém sic thé, hay gap & phu nir trén 35 tudi
cing la nguyén nhan chinh lam cho ty & c6 thai
trong thu tinh 6ng nghiém bi han ché [5]. Viéc két
hop chan doan mac bénh teo co thy va sang loc
nhiém sdc thé trén phoi sé cai thién ty 1& phoi lam t6
va thai lam sang, rdt ngan thoi gian c6 thai dé sinh ra
cac tré khoe manh.

Nghién ctu nay dua ra muc tiéu: Ddnh gid hiéu
qua phéi hop gidia chdn dodn va sang loc di truyén tién
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lam t8 trén bénh teo co tay cta bénh nhén thu tinh
trong éng nghiém.

2. Déi tugng va phuong phap
2.1. Déi tuong

GOm 11 cap vg chéng mang gen ¢6 tién s sinh
con bi bénh teo co tlly do mat déng hop exon 7 gen
SMNt ¢6 chi dinh lam thu tinh 6ng nghiém duoc
thuc hién tai Vién M6 phoi lam sang Quan d6i va
Khoa Sinh hoc di truyén, Hoc vién Quany.

2.2, Phuong phdp

2.2.1. Thiét ké nghién ctu
Nghién cttu mo6 ta héi ciu.
2.2.2. Ky thudt tién hanh

Phdc d6 kich thich buéng tring

Kich thich buéng tring cé kiém soat sir dung
phac d6 GnRH déi déng van bat dau ngay 2 clia chu
ky véi liéu FSH phu hgp véi déap ting cua ting bénh
nhan. Khi cé it nhat hai nang trén 177mm, bénh nhan
sé dugc gay trudng thanh noan bang GnRH dong
van 0,2mg (Dipherelin; Ipsen Pharma). Noan dugc
choc hut qua ngad am dao sau 35 gi¢ dung GnRH
déng van.

Nuéi cdy va sinh thiét phoi

Sau 16 - 18 gio thuc hién ky thuat ICSI (tiém tinh
trung vao bao tuong noan), noan dugc danh gia thu
tinh, noan thu tinh binh thudng dugc chuyén sang
dia nuéi mdi trong méi trudng LP (Life Global) nudi
cay tu ngay 1 dén ngay 5 trong ti am Cook 37°, CO,
6%, O, 5%. Dén ngay thu 5, phoi nang dugc phan
loai dua trén danh gia dong thuan Alpha cta Hiép
hoi ESHRE 2011 [6].
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Sang ngay 5 khi phéi nang duac phan biét rd nu
phoi va té bao la nudi thi dugc duc 16 thing mang
trong suét kich thudc 7um doéi dién véi nu phéi. Chs
khodng 4 gi¢ khi cac té bao la nudi thoat qua 16
thiing mang trong su6t c6 s6 lugng 6 dén 7 té bao
thi tién hanh sinh thiét phoi. Cac té bao la nubi sau
sinh thiét dugc rira bang méi trudng PBS1X+ 1%PVP
va cho vao tuyp PCR r6i gui dén labo di truyén.

Phoi nang sau sinh thiét dugc dong lanh bang
ky thuat thuy tinh hod theo phuong phap Cryotop
clla Massashige Kuwayama (2005) [71.

Sau khi chan doan va sang loc, phoi khéng bi
bénh teo co tly va khong bat thudng nhiém sic thé
sé dugc chuyén mét phéi & chu ky ti€p theo co sur
dung liéu phép thay thé€ hormon chuan bi niém mac
tlr cung. Bénh nhan c6 thai sé dugc hé trg hoang thé
bdng progesteron du dén 12 tuan.

Chdn dodn di truyén dét bién trén té bao Id nuéi
cua phéinang

Tdch chiét DNA, khuéch dai toan b gen bang bo
QLAamp DNA Blood mini kit (Qiagen). San pham sau
khi ti€n hanh nhan toan bo bé gen lam mau dé thuc
hién ky thuat PCR-RFLP va minisequencing phat
hién dot bién gen SMNt gay bénh teo ca tuy.

Ky thudt PCR-RFLP

Trinh tu moi nhan exon 7 gen SMNt:
F-5'-cttccttttattttccttacagggatt-3.
R-5’-gtagggatg tagattaaccttttatct-3'.

Chu trinh nhiét: 96°C trong 5 phut; [94°C trong 1
phut, 54°C trong 1 phut, 72°C trong 1 phat] x 35 chu
ky; 72°C trong 10 phut. U sadn phdm PCR véi enzym
Hinfl @& phan biét exon 7 SMNt véi exon 7 SMNc.
Pién di gel agarose 3% kiém tra két qua.

Ky thudt minisequencing

Trinh tu moi nhan exon 7 gen SMNt

F-5’-agactatcaacttaatttctgatca-3'.

R- 5’-caccttccttctttttgattttgt-3".

Chu trinh nhiét: 96°C trong 5 phut; [94°C trong 1
phut, 55°C trong 1 phut, 72°C trong 1 phut] x 35 chu
ky; 72°C trong 10 phut. San phdm PCR thu dugc dung
lam khuon dé tién hanh phan (ing minisequencing.

Trinh tu moi minisequencing:

5’-ccttttattttccttacagggttt-3’

Chu trinh nhiét: [96°C trong 10 gidy, 54°C trong
5 giay, 60°C trong 30 gidy] x 25 chu ky. San pham
thu dugc thém vao 1 don vi enzyme rSAP, 0 theo
chu trinh nhiét: 37°C trong 1 gi& va 75°C trong 15
phut. Dién di mao quan kiém tra san pham chay
minisequencing.

Sang loc di truyén bt thudng nhiém sdc thé

Phoi dugc chan doan khong méc bénh teo co
tly sé dugc sang loc di truyén bat thudng nhiém sac
thé thuc hién qua cac budc chuan bi, giai trinh tu
trén may lon Torent ctia hang Thermo. Ky thuat nay
c6 thé phat hién cac bat thudng lién quan tdi cau
trdc nhiém sac thé véi kich thudc 1én 0,1Mb.

3.Két qua
Bang 1. Pac diém lam sang va labo bénh nhan
dot bién gen SMNt
Chi tiéu X+SD
. ) A . 31,36 +£3,38
Tubi trung binh ctia 11 bénh nhan .
Max: 36; Min: 26
2,98 £ 0,94
AMH (ng) .
max: 4,4; min: 1,3
N LA s R 8,09 £ 2,51
S6 phdi ngay 3 trung binh .
max: 13; min: 5
XL A . 518+1,89
S6 phoéi nang tao dugc trung binh ]
max: 8; min: 3
Ty 1é hinh thanh phoi
yA, N N " :;m Mp O‘I nang 57/89 (64,04%)
(s6 phdi nang/sé phoi ngay 3)
S6 phéi nang du diéu kién sinh 4,45+1,75
thiét (49 phoi) max: 7; min: 2

Két qua Bang 1 cho thay 11 bénh nhan cé dé
tudi trung binh 31,36 + 3,38. AMH trung binh 2,98 +
0,94ng. Téng s6 phdi ngay 3 tao dugc 89, sé phoi
nang tao dugc 57 phai, ty 1& hinh thanh phéi nang la
64,04%. S6 phoi nang du diéu kién sinh thiét 1a 49
phéi, trung binh moi bénh nhan c6 4,45 + 1,75, bénh
nhan c6 s6 phoi nang nhiéu nhat dé sinh thiét la 7
phoi, it nhat la 2 phoi.
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Bang 2. Két qua chan doan va sang loc di truyén
phéi bénh nhan dét bién gen SMNt

Chi tiéu Ty lé %
ig Ejf;m khéng mac bénh teo 32/49 (65,3%)
S6 phoi méc bénh teo co tay 17/49 (34,7%)
S& phoi chuan boi 20/32 (62,5%)
S6 phoi léch boi 9/32(28,1%)
S& phoi thé kham 3/32(9,4%)
R I
binh thuding max: 2; min: 0

Bang 2 cho thdy trong s6 49 phoi nang du tiéu
chuén sinh thiét phéi, c6 32 phoi khéng mac bénh
SMA véi ty |é 65,3%, 17 phdi mac bénh SMA véi ti &
34,7%. 32 phoi khong mac bénh SMA tiép tuc thuc
hién ky thuat PGS bang ky thuat NGS thi c6 20 phoi
chuén boi (62,5%), 9 phoi léch bdi (28,1%) va 3 phoi
thé kham (9,4%). S6 phoi trung binh khéng mac bénh
SMA va nhiém sac thé binh thudng 1a 1,73 + 0,65.

Bang 3. K&t qua 1am sang sau khi chuyén phéi
dugc chan doan va sang loc di truyén

Chi tiéu X £SD
Ty lé phoi nang s6ng sau ra déong 10/10 (100%)
Ty 1é c6 thai 7/10 (70%)
Ty lé thai sinh héa 1/10 (10%)
Ty lé thai dién tién 6/10 (60%)
Ty I& phoi lam t6 6/10 (60%)
Ty |é tré sinh s6ng 6/10 (60%)

Trong 11 bénh nhan tham gia tao phoéi 6ng
nghiém thi c6 1 bénh nhan c6 2 phéi khéng méc
bénh SMA nhung bat thudng nhiém sic thé ca 2
phoi nén khéng tham gia chuyén phoi. 10 bénh
nhan da diéu kién dé chuyén 1 phéi trong chu ky
chuyén phéi déng lanh, c6 6 bénh nhan cé thai lam
sang va thai dién tién (60%), 1 bénh nhan thai sinh
hoa (10%). Ty lé phéi lam t6 60%, 6 bénh nhan sinh
dugc 6 bé khde manh.
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Vi du minh hoa phat hién dot bién gen SMNt
gdy bénh teo co tay bang ky thuat PCR-RFLP tu san
pham nhan WGA cua 4 phoi thé hién trong Hinh 1.

Ladder

= + B1B MIBCIEP1 P2 P3 P4 13066

§ 1
:P!_l"_‘. !.

Hinh 1. Két qua dién di trén gel 3% san pham nhan
exon 7-SMNt sau khi dung enzym Hinfl cat giGi han
trén mau té bao phoi sinh thiét ctia gia dinh SMA18.

—= LEOBp

102bp
—= TEbp

Theo nhu trén Hinh 1, (-): Mau ching khéng cé
ADN; (+): M3u d6i ching la ngusi khéng bi bénh
(d6i chiing duong); B18: B6 bénh nhan SMA18, M18:
Me bénh nhan SMA18; C18: Bénh nhan SMA18; P1:
Phéi 1; P2: Phoi 2; P3: Phéi 3; P4: phoi 4. Trong 4 phoi
c6 phoi 1, phoi 2, phoéi 3 chi ¢6 hai bang tuong Ung
kich thuéc 160bp va 102bp cla exon 7 gen SMN,
nghia la ba phoi d6 bi mat déng hgp exon 7 gen
SMNt nén sé bi bénh SMA, con phéi 4 c6 xuat hién 3
bdang nén c6 mat exon 7 gen SMNt, do dé phdi sé
phat trién binh thudng, khdng bi bénh SMA. Vi vay,
chi c6 phoi 4 da tiéu chudn dé tiép tuc sang loc bat
thudng nhiém sac thé.

] SMNe

Ngwdi bi bénh

Ngwdi binh thwong

Hinh 2. Hinh minh hoa két qua dién di mao quan
san pham nhan exon 7 gen SMNt cla ky thuat
minisequencing

G vi tri nucleotid 214 trén exon 7 SMNt |a C, con
exon 7 SMNc la T vi vay, véi ky thuat minisequencing,
ngudi binh thudng sé xuat hién hai dinh tuong tng
G clia exon 7 SMNt va A clia exon 7 SMNc, ngudi bi
bénh teo co tiy do mat déng hgp exon 7 SMNt chi
¢6 mot dinh tuong Ung A cla exon 7 gen SMNc.
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4. Ban luan

Cac nha khoa hoc khadng dinh dét bién gen
SMNt la nguyén nhan chinh gay nén bénh SMA.
Nghién ctru clia Wirth két luan rang dot bién mat
doan SMNt chiém da s6 & bénh nhan SMA, tac gia
cling cho rang dot bién SMNc khong lién quan chat
ché dén bénh SMA vi 26% ngudi binh thuong trong
quan thé nghién ctu thi€u ca 2 béan sao cla gen
SMNCc [8]. Ngoai ra, nghién ctu cling cho thay dot
bién mat doan exon 7 cia SMN1 dong vai tro chinh
trong co ché gay bénh SMA trong khi vai tro cla
exon 8 la th yéu. Mat doan dong hgp exon 7 gen
SMNt thudng gay ki€u hinh. Bénh nhan SMA thé |
déu bi dot bién mat ca exon 7 va 8, trong khi dé c6 5
- 6% bénh nhan SMA thé Il bi dot bién méat exon 7
nhung exon 8 hoan toan binh thudng [9], [10]. Hién
nay phuong phap RFLP van dugc nhiéu tac gid su
dung dé chan doan vi tinh 6n dinh, dé thuc hién va
gia thanh khoéng cao so véi phuong phap khac. Tac
dung clia cac enzyme cat gidi han rat dac hiéu nén
phuong phap nay cho két qua am tinh gia rat thap.
Pé khdo sat exon 7 clia gen SMN chung téi st dung
enzym Hinfl c6 tac dung cat tai hai vi tri trén gen
SMNt va 1 vi tri trén gen SMNc dé phan biét exon 7
SMNt v&i exon 7 SMNc. Trén gen SMNc, enzym Hinfl
cét san pham PCR clia SMNc thanh hai doan 160bp
va 102bp, trén gen SMNt, enzym Hinfl cat thanh 3
doan 160bp, 78bp va 24bp. Tuy nhién vach 24bp cé
kich thuéc nho sé khéng quan sat dugc trén dién di
agarose 3%. Trén phoi bi dot bién mat doan exon 7
clia gen SMNt thi két qua dién di chi xuat hién 2
vach clia gen SMNc, thiéu 1 vach ctia gen SMNt
(Hinh 1). Do bénh SMA chi biéu hién khi mat doan
exon 7 nén chung toi chi thiét ké doan moi nhan
dugc doan gen SMN c6 exon 7. D€ khang dinh chac
chan phoi khéng bi mat dong hgp tir exon 7 gen
SMNt gdy bénh teo co tly, ching t6i sir dung két
hgp déng thai ky thuat PCR-RFLP véi ky thuat
minisequencing dé nhan gen véi yéu cau két qua
cta hai ky thuat nay phai tring nhau méi dua ra két
ludn chén doan.

Trong giai doan sém phét trién cta phoi, nhimng
bat thudng nhiém sdc thé (phoi léch boi) sé dan dén
dung phét trién, that bai lam t6, say thai lién tiép

[11]. Phéi léch béi la yéu té chinh anh hudng dén ty
lé thanh c6ng cua thu tinh trong 6ng nghiém (IVF),
né cb ngudn goc tu 16i cha phan bao gidam nhiém
hodc ngay sau khi hinh thanh hgp t. Tudi ngudi me
tang 1én la nguyén nhan hang dau cda hau hét 16i
phan bao gidm nhiém sdy ra trong qua trinh hinh
thanh noan. Nhiing déng gép khac gay ra phéi léch
béi dé la 16i ndy sinh sau thu tinh do 16i nguyén
phan. B4t thudng nhiém sic thé do 16i nguyén phan
nay co tan suat cao hon do 16i phan bao giam nhiém
[12]. Giai trinh ty gen thé hé méi (NGS) dugc ap
dung trong nghién ctu clda chung t6i cé6 do phan
gidi va do nhay cao giup cho viéc sang loc phoi sé
chinh xac. Trong 32 phdi nang dugc sang loc thi cé
12 phdi léch boi va thé kham (37,5%), 11 bénh nhan
tham gia lam PGT-M va PGT-A c6 dé tudi trung binh
31,36 + 3,38, duy nhat c6 1 bénh nhan trén 35 tudi,
tuong tu nhu két qua nghién clu clia Ata B va cong
su (2012) ty 1é phai léch bdi 30 - 40% trén phu nix
dudi 35 tudi [5]. R6 rang rang nhd viéc sang loc
nhiém sac thé trén phoi, giup cho viéc lua chon phoi
c6 tiém nang lam t8 sau khi da dugc chan doén
khong mac bénh SMA sé rdt ngén thdi gian co thai
va gidm chi phi do khong phai chuyén phoi dong
lanh nhiéu lan. Cho nén ngay lan chuyén phéi chu
ky ti€p theo sau chu ky choc tring, trong 10 phu nit
thi c6 6 phu n(r c6 thai lam sang va sinh ra 6 em bé
khée manh.

5. Két luan

Bénh nhan cé tién s sinh con mac bénh SMA
do mat dong hop tir exon 7 gen SMNt, bién phap
du phong tét nhat 1a thuc hién thu tinh éng
nghiém thyc hién ky thuat PGT-M két hgp vai PGT-
A sé giup cdi thién ty 1é c6 thai nhanh va sinh ra
cac bé khoe manh.
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