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Nghién ctru hoan thién quy trinh chan doan
di truyén trudc chuyén phoi bénh teo co tuy
bang k¥ thuat minisequencing
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Tém tit: Bénh teo co tiy 1 bénh than kinh co do bi mat ddng hop exon 7 gen SMNt trén nhiém
sidc thé s6 5. Tré bi bénh teo co tay thuong chét sém & Itra tudi di hoc. Vi vay, muc tiéu cua nghién
ctru 12 hoan thién quy trinh phat hién dot bién méat ddng hop exon 7 gen SMNt gy bénh teo co tiy
trudc chuyén phdi bang k¥ thuat minisequencing. Nghién ctru dugc tién hanh trén 30 miu té bao
phoi sinh thiét tir phdi du, 04 cip mang gen c6 nguyén vong sinh con khoe manh. Nhén toan bd bo
gen trén 30 miu té bao phoi sinh thiét tir phdi du, sau d6 nhan exon 7 gen SMNt phat hién dot bién
gdy bénh teo co tily bang k¥ thuat minisequencing dé chuan hoa quy trinh chan doén di truyen trude
chuyén phoi bénh teo co tity. Ung dung quy trinh vé6i 4 gia dinh tham gia nghién ctru, két qua 02 cip
thanh cong véi 2 tré khoe manh ra doi. Chung t6i da hoan thién va rng dung thanh cong k¥ thuat
minisequencing trong chan doan di truyén truéc chuyén phoi bénh teo co tiy.

Tw khoa: Teo co tiy, gen SMN, SMA, PCR-RFLP.

1. Pt van dé

Bénh teo co tuy (Spinal Muscular Atrophy —
SMA) la bénh than kinh co dic trung bdi su
thoai hod tudn tién cua cac t& bao simg trudc
tuy song, dan dén yéu co ddi xung goc chi,
truong luc co va phan xa gan xuong bi giam
hodc mét. Ty 1& bénh SMA chung trén toan thé
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gidi 1a 1/10.000 tré dé séng va ty 16 ngudi mang
gen bénh dao dong tir 1/40-1/60 [1]. Nguyén
nhan giy bénh SMA 1a do dot bién gen SMNt
(survival monitor neurone) trén nhiém sic thé
s 5. Gen SMN bao gom 9 exon mi héa cho
phén tir protein SMN dai 294 acid amin. Gen
SMN c¢6 hai ban sao giéng nhau la gen SMNt
(SMN1) va gen SMNc (SMN2). Trong do, 95%
bénh nhan bi bénh teo co tay do mat dong hop
exon 7 gen SMNt. Do d6, dé chan doan gen
bénh SMA thuong phan tich sy c6 mat hay vang
mit exon 7 gen SMNt. C6 mot s6 phuong phap
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phat hién dot bién gen gy bénh SMA, song viéc
sir dung phuong phap phu hop nao la rat quan
trong do chan doan di truyén truéc chuyén phoi
c¢6 nhitng dic diém va kho khan khac véi chan
doan trén cac bénh phém thong thuong. Mot dac
diém phan tir quan trong 1a exon 7 gen SMNt va
exon 7 gen SMNc chi khac nhau 1 cé@p nucleotid
o vi tri 214 nén khi nhan exon 7 gen SMNt s&
nhén ludn c4 exon 7 gen SMNc. Vi vay, cdp
nucleotid khac nhau ¢ exon 7 dugc st dung dé
phan biét gen SMNt véi SMNC trong chan doan
SMA [1]. Thuc té, tré mic bénh SMA ra doi
thuong dan t6i tir _vong sém. Do do, viéc chan
doan di truyén truéc  chuyén  phoi
(preimplantation genetic diagnosis- PGD) bénh
SMA v6i nhiing gia dinh tiéu st co nguoi mac
bénh SMA nham chon ra nhiing phéi lanh dé cay
chuyén vao tir cung me, tir d6 sinh ra nhiing em
bé khoe manh 1a can thiét va co ¥ nghia quan
trong. D¢ thuc hién dugc didu do, budc dau
chiing t6i tién hanh nghién ctru dé tai:

“Nghién ctru hoan thién quy trinh chan
doan di truyén truéc chuyén phoi bénh teo co
tay bang k¥ thuat minisequencing ”

2. Poi twong va phwong phap nghién ciru
2.1. Béi twong

30 miu té bao phoi sinh thiét tir nhimg mau
phoi du; 4 gia dinh gom b6, me mang gen va
con bi bénh teo co tay (con bi bénh teo co tiy
da duogc Vién Nhi Trung wong chan doan do
mat dong hop exon 7 gen SMNt) c6 nguyén
vong lam PGD.

2.2. Héa chat, thiét bi

Hoa chat nhin toan bd gen theo bd kit
GenomePlex® single cell whole genome
amplification (Sigma). Hoa chit tinh sach:
SAP, EXOl. Héa chat dién di: Hidi-formamid;
GeneScan-120 LIZ. Héa chit cho PCR: hén
hop phan tng PCR, enzym DNA Polymerase,

mdi minisequensing, SNaPshot Multiplex Kit.
Thiét bi: may ly tim vang, budng thao tic PCR,
méay PCR ABI 9700, hot t hoa chat, may dién
di ty dong 3130xl Genetic analyzer, hé théng
dién di trén gel.

2.3. Phuong phap nghién ciru

2.3.1. Cdac buéc phat hién dot bién mdt
dong hop exon 7 gen SMNt gdy bénh teo co tity
trén mau té bao phéi sinh thiét tir phéi duw

Tién hanh nhan toan bo bd gen (Whole
Genome Amplification- WGA) tir cac mau te
bao phoi sinh thiét theo cidc budc hudng dan
cua bo kit GenomePlex® Single Cell Whole
Genome Amplification; lay san pham sau khi
tién hanh nhan toan bd by gen lam mau dé thl,’l'C
hién k¥ thuat minisequencing phat hién dot bién
mat dong hop exon 7 gen SMNt giy bénh teo
co tiy vdi cac budc:

~+ Nhan exon 7 gen SMNt v6i trinh tu mdi
thiét ké theo Fiorentino F. Va cs. [2] ¢0 cai bién:

F-5°- agactatcaacttaatttctgatca-3’

R-5’- caccttccttctttttgattttgt-3°

+ Kich thudc san pham nhan: 189bp

+ Thanh phan phan tmg PCR cho exon 7 -
SMNt: master mix 12.5 pl; mo6i 0.5 pl; nude dé
ion 7ul; mau 5pl.

+ Chu trinh nhiét phan tmg PCR: 96°C
trong 5 phat; [94°C trong 45 gidy, 55°C trong
30 gidy, 72°C trong 1 phut] x 35 chu ky; 72°C
trong 10 phut.

Phan ng Minisequencing dugc tién hanh:
San phdm nhan exon 7 gen SMNt dugc tinh
sach bang 2 enzym SAP va EXOIl, chay
minisequensing theo quy trinh cua bd kit ABI
PRISM SNaPshot Multiplex vai 0,2 uM moi
minisequencing:

+ Trinh tw mdi minisequencing:

5°- cctittattttccttacagggttt-3’

Hon hop phan tGng dugc chay trén may
PCR 9700 v6i chu trinh nhiét nhu sau: [96°C
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trong 10 gidy, 50°C trong 10 gidy, 60°C trong
30 gidy] x 25 chu ky; 72°C trong 7 pht.

San phém thu dugc thém vao 1 don wvi
enzym SAP, u theo chu trinh nhiét: 37°C trong
1 gid va 75°C trong 15 phat. San phidm
minisequencing dugc dién di huynh quang trén
may 3130xl Genetic analyzer trong 45 phut,
phan tich bang phan mém GeneMapper ID v
3.2. Panh gia két qua phat hién dot bién dya
vao sb lugng, mau sdc va do 16n cta cac dinh
thu dugc trén dién di huynh quang. O vi tri
nucleotid 214 trén exon 7 SMNt |a C, con exon 7
SMNec la T. Vi vay, vé6i ky thuat
minisequencing, nguodi khong bi bénh teo co
tay s& xuat hién hai dinh: mau den tuong tng
nucleotit C cua exon 7 SMNt va mau do tuong
g nucleotit T ciia exon 7 SMNc hoic chi xuat
hién mot dinh mau den tuong Gng nucleotit C
ctia exon 7 gen SMNt (vi chi khi mit exon 7
gen SMNt mdi gay bénh teo co tliy), nguoi bi
bénh teo co tay do mat dong hop exon 7 SMNt
chi xuit hién mot dinh mau doé tuong Ung
nucleotit T ctia exon 7 gen SMNCc.

2.3.2. Cdc budc vmg dung quy trinh chdn
dodn di truyén trude chuyén phéi bénh teo co
tuy cho cdc gia dinh

Céc budc phat hién dot bién mat dong hop
exon 7 gen SMNt giy bénh teo co tity tir mau
mau toan phan cua bé me: Thu miu méau toan
phan cta 4 gia dinh bénh nhan tham gia nghién
ctru, tach ADN theo kit FavorPrep'™ Genomic
DNA Mini ciia hing Favorgen. Sau do, tién
hanh k¥ thuat minisequencing nhu ¢ budc thuc
hién trén té bao phoi dé phat hién dot bién.

Bén canh viéc nhan gen phat hién dot bién
thi viéc danh gia nhiém ADN ngoai lai cia mau
té bao phdi sinh thiét duoc ciing rat quan trong,
vi bénh teo co tiy 1 bénh di truyén lin nén néu
trong qua trinh sinh thiét phoi hodc thao tac k¥
thuat khong t6t c6 thé bi nhiém ADN ngoai lai
nén s& chan doan phoi bénh thanh phoi thuong,
dan dén ciy chuyén nhim phéi bénh. Do do,
trong nghién ctru chiing t6i nhan 3 polymorphic

marker D5S1977, D5S629, D5S641, chon ra
loai polymorphic marker di hop & bo, me dé
danh gia nhiém ADN ngoai lai, boi 18 chiing c6
tinh da hinh va dic trung cho ca thé cao nén co
thé dé dang phat hién dugc té bao phdi sinh
thiét dwoc co di truyén tir bd va me hay khong,

- Cac budc phat hién dot bién mat dong hop
exon 7 gen SMNt giy bénh teo co tiy tir mau té
bao phoi sinh thiét clia cac gia dinh: Nudi phdi
ngay 3 hodc 5, tién hanh sinh thiét té bao; Sau
d6 nhan toan bd bo gen tir cac mau té bao phoi
sinh thiét theo cac buéc hudng dan cia bo kit
GenomePlex® Single Cell Whole Genome
Amplification; Lay san pham sau khi tién hanh
nhan toan bd bd gen 1am miu dé thuc hién hai
budce sau:

+ Thuc hién k¥ thuat minisequencing phat
hién dot bién mat dong hop exon 7 gen SMNt
gdy bénh teo co tiy.

+ Nhan polymorphic marker da chon (da
biét di hop & bd, me) dé danh gia kha nang
nhiém ADN ngoai lai ciia cac té bao phoi
sinh thiét.

3. Két qua nghién ciru

3.1. Két qua phat hién dét bién mat dong hop
exon 7 gen SMINt gdy bénh teo co tuy trén mau
té bao phoi sinh thiét tw phoi dw

3.1.1. Két qua nhdn toan bo b gen trén cdc
mau té bdo phdéi sinh thiét tir phéi duw

Chung t6i tién hanh nhén toan bd bd gen tur
30 miu té bao phdi di sinh thiét. Dién di kiém
tra san pham nhan bang gel agarose 2%, két qua
thé hién trén hinh 1 va bang 1.

Két qua dién di bang gel agarose 2% cho
thiy ca 5 mau Phoéi 1, 2, 3, 4, 5 (P1, P2, P3, P4,
P5) déu c6 san phim nhan toan bd bod gen Vdi
kich thudc khoang 100bp-1.500bp. Tién hanh
tuong ty v6i cac mau té bao phdi con lai, thu
duoc két qua thé hién trong bang 1.
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Hlnh 1. Két qua dién di bé“u}g gel agarose 2% san
pham nhan toan b gen tir t€ bao phdi: P1: Phdi 1;
P2: Ph6i 2; P3: Phéi 3; P4: Phdi 4; P5: Phdi 5.

Bang 1. Két qua nhan toan bd bg gen tir té bao phoi

So luong ) 1A
Két qua @baophoi V1€
30 100%
C6 san pham 29 96,67%
nhan WGA
Khong c6 san 1 3,33%
pham nhan WGA

Nhu vay, k¥ thuédt nhan toan bd bd gen tur té
bao phoi da thanh cong voi san pham ADN thu
dugc c6 kich thudc dao dong trong khoang
100bp — 1.500bp véi hiéu qua phan Gng cao
(96.67%), du diéu kién dé thuc hién cac budc
thi nghiém tiép theo.

3.1.2. Két qud nhdn exon 7 gen SMNt tir sin
phdm nhan toan bé bé gen trén mau té bao phéi
sinh thiét tir phéi du

Lay san phiam nhan toan bd bd gen cia cac
té bao phoi lam mau, tién hanh nhan exon 7 gen
SMN bang ky thuat minisequencing, két qua
thé hién trong bang 2.

Bang 2. Két qua nhan exon 7 gen SMN tir san phim nhan toan b bd gen trén té bao phdi sinh thiét tir phoi dur

Gen SMNt SO mau tién hanh SO méau c6 san pham SO mau khong c6 san Hiéu qua phan mg
PCR cua exon 7 pham PCR cua exon 7 PCR
Exon 7 29 29 0 100%

Théng ké trong bang 2 cho thdy khi thuc
hién ky thuat minisequencing nhan gen phat
hién dot bién trén 29 mau té bao phoi sinh thiét
tir phoi du déu co san phdm nhan exon 7 gen
SMNt, diéu nay hoan toan phu hop véi thyc té
vi tit ca cac miu té bao phodi déu sinh thiét tir
nhitng phoi du binh thuong. Hiéu qua phan ting
nhan exon 7 gen SMNt phat hién dot bién trong
nghién ctru rat cao va ciing gan tuong duong
véi mot s tac gia khac trén thé gigi nhu
Dreesen J. C. va cs. [3] (100%), Daniels G. va
cs. [4] (91%), Moutou C. va cs. [5] (92,9%),
Fiorentino F. va cs. [2] (93,8%), Girardet A. va
cs. [6] (88,2) Nhu vay, c6 thé néi ching toi da

thanh cong trong viéc hoan thién k¥ thuat
minisequencing trong chan doan di truyén trudc
chuyén phéi bénh teo co tuy trén phdi thy tinh
trong 6ng nghiém.

3.2. Két qua g dung quy trinh PGD cho cdc
gia dinh

3.2.1. Két qua phat hién dot bién gen SMNt
tir mau toan phdn ciia bé, me

- Két qua phat hién dot bién mat dong hop
exon 7 gen SMNt gy bénh teo co tuy bang k¥
thuat minisequencing cuia gia dinh SMA18 thé
hién trén hinh 2.
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Hinh 2. Két qua dién di huynh quang san phdm nhan
exon 7 gen SMNt bang ky thuat minisequencing
tir mau toan phan gia dinh SMA18: B18: b6 bénh
nhian SMA18; M18: me bénh nhan SMA18; C18:
bénh nhan bi bénh teo co tuy s618.

Ca bd bénh nhan 18 (B18) va me bénh nhan
18 (M18) déu xuat hién hai dinh tuong tmg véi
exon 7 gen SMNt va exon 7 gen SMNc, diéu
nay hoan toan hop 1y vi thuc té ho 14 nguoi binh
thuong. Bénh nhan (C18) chi c6 mot dinh
tuong ung exon 7 gen SMNc, nghia la C18 bi
mat dong hop exon 7 gen SMNt (Két qua nay
phu hop véi két luan chan doan gen giy bénh
teo co tuy trude do cia Vién nhi Trung uwong).

- Két qua chon polymorphic marker di hop
v6i b, me gia dinh SMAI8: Nhan 3
polymorphic  marker D5S629, D5S641,
D5S1997 tr mau toan phan ciia gia dinh
SMAI18. Két qua BI8 va MI18 c6 san pham
nhan D5S641 di hop, thé hién trong hinh 3.
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Hinh 3. Két qua nhan D5S641 cua gia dinh SMA18:
B18: B0 bénh nhan 18; M18: M¢ bénh nhéan 18.

Nhu vay, B6 BI18 co san phém nhan
D5S641 di hgp véi hai alen 1 va 2, m¢ M18 cé
san phdm nhan D5S641 di hop voi hai alen 3 va
4. Do viy, chon D5S641 dé danh gia nhiém
ADN ngoai lai ctia cdc mau phéi sinh thiét ddi
véi gia dinh SMA1S.

3.2.2. Két qua tién hanh trén té bao phéi
sinh thiét

Két qua nhan gen phat hién dot bién mét dong
hgp exon 7 gen SMNt giy bénh teo co tiy. Gia
dinh SMA18 d sinh thiét dugc 4 mau té bao
phoi. Tién hanh nhan toan bo bd gen theo bo kit
GenomePlex® Single Cell Whole Genome
Amplification. Sau d¢, tién hanh nhan gen phat
hién dot bién mat dong hop exon 7 gen SMNt
bang ky thuat minisequencing, két qua thé hién
trong hinh 4..
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Hinh 4. Két qua phat hién dot bién gen SMNt gay
bénh teo co tiy tir cac miu té bao phdi sinh thiét ciia
gia dinh SMA18 dung k¥ thuat minisequencing: P1:

Phoi 1; P2: Phéi 2; P3: Phoi 3; P4: Phoi 4.Sau khi
tién hanh chan doan PGD bénh SMA bing k¥ thuat

minisequecing dbi v6i gia dinh SMA18 cho thiy,
trong 4 phdi sinh thiét dugc, chi c6 phoi 4 (P4) xuit

hién hai dinh tuong (mg vdi exon 7 gen SMNt va
exon 7 gen SMNc nén 1a phdi binh thuong, 3 phoi
con lai (Phoi 1- P1; phdi 2- P2; phdi 3- P3) chi ¢
mot dinh twong ing exon 7 gen SMNc nén la phoi bi
bénh teo co tuy.
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- Dénh gia nhiém ADN ngoai lai clia cac
mau t€ bao phdi sinh thiét

- D55641-B18 I 1 2
.| D55641- M18 3| 4
L S

=i D5SB41- P1 ‘ |

! D5S641- P4 3 2

i ___ N Uy

‘Nhan D5S641 tur mau cic té bao phoi sinh
thiét cia gia dinh SMAI1S, két qua thé hién
trong hinh 5.

D5S641- B18

=i DSS641- M18 [‘ 4
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Hinh 5. Két qua nhan D5S641cua gia dinh 18. B18: BS 18 di hop véi hai alen 1 va 2; M18: Me 18 di hop véi hai
alen 3 va 4; P1: Phdi 1; P2: Phoi 2; P3: Phoi 3; P4: Phoi 4.

Nhu vy, ca 4 phoi déu co sy di truyén nhan
alen tuong g tir b va me, nghia 1a tat ca cac
mAau phdi sinh thiét déu khong bi nhiém ADN
ngoai lai. Do d6, lya chon phdi 4 khéng bi bénh

teo co tity, khong nhiém ADN ngoai lai dé cdy
chuyén phéi. Voi cac bude tién hanh tuong tu
v6i 3 gia dinh con lai, thu duoc két qua thdng
ké trong bang 3.

Bang 3. Két qua chan doan di truyén trude chuyén phdi ctia céc gia dinh tham gia nghién ciru

S té bao phoi N X s
STT  sinh thiét fhr:fe;fmh > gfc';":lo i Kétqui
duoc g p y
Sinh 1 em bé
SMA1l 5 4 , 2 khoe manh
SMA2  Phoi khong phat trién
Sinh 1 em bé
SMA18 4 1 1 khoe manh
SMA19 3 2 2 Pang theo doi

4. Két luan va Khuyén nghi
4.1. Két lugn

1. B3 hoan thién dwoc quy trinh chan doan
di truyén truge chuyén phoi bénh teo co tuy
bang k¥ thuét minisequencing.

2. Budc dau da ap dung thanh cong quy
trinh chan doan di truyén trudc chuyén phoi

bénh teo co tuy bang ky thuat minisequencing
cho 04 gia dinh: da c6 2 em bé khoe manh ra
doi, 1 cap dang theo doi, tir d6 lam gidm ganh
ning cho gia dinh va xa hoi, gop phan ting chat
lwong dan sb.

4.2. Khuyén nghi

1. Tiép tuc ap dung quy trinh chén doan di
truy€n trude chuyén phoi bénh teo co tiy bang
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k¥ thuat minisequencing cho cac cip vo chong
mang gen c6 nguyén vong chu dong sinh con
khoe manh.

2. Khéao sat thém cac polymorphic marker

nam gan gen SMNt dé chon ra nhiing loai c6 ty
1¢ di hop cao & ngu:(‘yiNViét nam, tir d6 lam tang
hi€u qua déanh gi4d nhiém ADN ngoai lai.
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Study on Protocol Improvement for Spinal Muscular Atrophy
Preimplantation Genetic Diagnosis by Using the
Minisequencing Technique
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Abstract: Spinal muscular atrophy (SMA) is a severe neurodegenerative autosomal recessive
disorder. Most of patients are caused by the homozygous absence of exon 7 of the telomeric copy of
the SMN gene (SMNt) on chromosome. Children with SMA often died prematurely at school age.
Therefore, the aim of the study was to improve protocol for spinal muscular atrophy preimplantation
genetic diagnosis by using the minisequencing technique. The study was conducted on 30 embryonic
cell templates byopsied plus embryos, and four couples were treated using this method. Five
unaffected embryos were transferred which resulted in two clinical pregnancy. We have successfully
applied the technique of minisequencing for the Preimplantation Genetic Diagnosis of spinal
muscular atrophy.

Keywords: Spinal muscular atrophy,

minisequencing.
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