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TOM TAT

Ddt vdn deé: Teo co tuy (SMA) la bénh thdn kinh co di truyén Idin trén nhiém sdc thé thuong
do dét bién gene SMNT trén cdnh dai nhiém sdc thé sé 5 (5q13.2). Kiéu gen cua ngudi binh
thuong cé hai alen déu mang it nhdt mét ban sao gen SMN1 va mét ban sao gen SMN2, tuong
Uing vdi kiéu gen 1+1. Ngudi mang gen bénh c6 mét ban sao gen SMNT1 (kiéu gen 1+0) hodc hai
ban sao gen SMIN1 trén ciing mét alen (kiéu gen 2+0).

Muc tiéu: Xdc dinh kiéu gen SMN1 trén ngudi bénh va cdc thanh vién trong gia dinh.

Déi tuong nghién ciu: Cdc thanh vién trong gia dinh c6 tién si sinh con ddu méc SMA.

Phuong phdp nghién ciru: Ap dung ky thudt PCR-RFLP va MLPA dé xdc dinh kiéu gen SMN1/
SMN2.

Két qua: Xdc dinh kiéu gen SMN1/SMN2 cho cdc thanh vién trong gia dinh va chdn dodn
trudc sinh cho cdc lan tiép theo.

Két ludn: Ung dung cdc ky thudt sinh hoc phan t trong xdc dinh s6 lugng bdn sao gen
SMN1/SMN2 la viéc hét suc can thiét. Bay la co s& cho tu vdn di truyén va xdc dinh chinh xdc
nguy co cho cdc ldn chdn dodn trudc sinh vdi cdc gia dinh da c6 con mdc bénh Teo co tay.

Tirkhéa: SMA, SMN1/SMN2, MLPA, PCR-RFLP

DETECTION THE GENETIC ABNORMALITIES IN PATIENTS
WITH DEVELOPMENTAL DELAY INTELLECTUAL DISABILITY
BY ARRAY COMPARATIVE GENOMIC HYBRIDIZATION

Spinal muscular atrophy (SMA) is an inherited autosomal recessive neuromuscular
disease caused by mutations in the SMNT gene located on the long arm of chromosome
5 (5913.2). The wild-type which has at least one copy of the SMNT gene and one copy of
the SMN2 gene in each allele (genotype 1+1). The carrier has one copy of the SMNT gene
(genotype 1+0) or two copies of the SMNT gene on the same allele (genotype 2+0).

Objectives: Detect the genotyping SMN1/SMN2.

Patients: Family members with a history of having a first child with SMA.

Methods: Applying PCR-RFLP and MLPA techniques to detect SMN1/SMN2 genotype.

Results: Genotyping SMN1/SMN2 for family members and prenatal diagnosis.
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Conclusion: The application of molecular biology techniques in determining the copy
number of SMN1/SMN2 gene is very important. This is the basis for genetic counseling and
accurate risk identification for prenatal diagnoses for families.

Keywords: SMA, SMN1/SMN2, MLPA, PCR-RFLP

I. DAT VAN DE

Teo ca tuy (Spinal muscular atrophy - SMA) la
bénh than kinh co di truyén lan trén nhiém sac
thé thudng do doét bién gene SMNT nam trén
canh dai nhiém sac thé s6 5 (5q13.2). Bénh SMA
dac trung bdi su thodi hda cla céc té bao sting
trudc tay séng, dan dén yéu co doi xing goc
chi, giam truong luc co va phan xa gan xuong,
bién dang I6ng nguc va ciing khép. Trén thé gidi
tan suat mac bénh Teo co tay khoang 1/6000-
1/10000 tré dé séng va tan suat ngudi mang gen
bénh chiém 1/60-1/35 phu thudc vao quan thé
[1, 2]. Bénh SMA cling la nguyén nhan hang dau
gay ti vong & tré so sinh [3] va dugc chia thanh
bon thé: |, 11, Il va IV dua trén tudi khai phat va
muc dé nghiém trong ctia bénh [4].

Khoang 94% bénh nhan mac bénh SMA la
do dong hop tir dot bién mat doan exon 7va/
hoac mat doan exon 8 trén gen SMNT (ki€éu gen
0+0); khoang 6% bénh nhan SMA c6 kiéu gen két
hgp gitta mat doan exon 7 gen SMNT va dét bién
diém trén gen SMN1 (kiéu gen la 1D+0), hodc dét
bién di€ém trén ca hai alen gen SMNT (ki€u gen la
1D+1D). Cac kiéu gen nay déu khéng téng hop
dugc protein SMN1 c6 chiic nang [5]. Su mat doan
clia gene SMN2 dugc phat hién & 5 - 10% nguai
khoéng cé biéu hién lam sang clia SMA, vi vay mat
doan gene SMN2 khong biéu hién ra kiéu hinh [6].

Ho gen SMN gom hai gen SMN1 va SMN2 c6
dé tuang dong cao, chikhac nhau & 5 nucleotide.
Su khac nhau tai vi tri nucleotide ¢.840C>T trén
exon 7, tuy khéng lam bién déi qua trinh dich
ma nhung anh hudng té&i qua trinh hoan thién
mMRNA (tu intron 6 t&i exon 8) nén chi 10% gen
SMN2 méa hoa day da chic nang cla protein than
kinh van déng, 90% protein con lai bi thodi héa
nhanh chéng trong té bao. Do dé, protein SMN
tong hop tir gen SMNT c6 chiic nang day da con
protein tong hap tir gen SMN2 c6 kich thudc nhd
hon va dé bi phan hay.

50

Ky thuat PCR-RFLP va MLPA da va dang dugc
Ung dung phd bién trong chan doan bénh SMA
va phat hién nguoi mang gen bénh [7]. Trong
chan doan trudc sinh, viéc lam rd tinh trang
mang gen bénh & ca hai vg chéng la rat quan
trong dé khéng bé sét chan doan va tién lugng
khéng chinh xac ty 1é sinh con mac bénh.

Trong nghién ctiu nay, ching toéi bdo cdo moét
trudng hop gia dinh cé tién sur sinh con mac
bénh SMA. Cac thanh vién trong gia dinh dugc
lam xét nghiém kiéu gen va chan doan truéc
sinh cho cac lan mang thai tiép theo.

I.DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Déi tuong nghién ciru

Nghién ctu dugc thuc hién trén mét gia dinh
gém bo, me, con dau mac bénh Teo co tly. Ngudi
me dugc chdn doan trudc sinh cho hai lan mang
thai ti€p theo.

Mau bénh pham:

- Chan doan sau sinh: Mau ngoai vi: 2 ml
chéng déng EDTA

- Chan doan trudc sinh: Dich 8i: 15 ml dich i

2.2, Phuong phdp nghién ciru

Nghién ctu thuc hién theo phuong phap Bao
cdo ca bénh

Cdc ky thuat thuc hién:

® Tach chiét DNA ti mau ngoai vi va tir dich 6i
sau nuoi cay:

- M&u bénh phdm dich &i: 12-15 ml dich 6i
dung trong 6ng vé trung. Qua trinh choc hat
dich 6i dugc tién hanh tai Trung tam chan doan
trudc sinh - Bénh vién Phu san Ha Noi.

- Nudi cdy dong té bao 6i: Mau dich 6i dugc
nuoi cady trong moi trudng Amniomax Complete
(Invitrogen). Dong té bao 6i dugc thu hoach sau
hai tuan va rlta sach bang dung dich PBS1X truéc
khi ti€n hanh tach DNA tong s6.
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-Tach chi€t DNA tng s6: DNA téng s6 tir mau
ngoai vi cla cac thanh vién trong gia dinh va
DNA t6ng s6 tu té bao dich 6i dugc tach chiét
bang kit tdch DNA (QIAamp DNA Blood Mini Kit,
(Qiagen-buc).

e Ky thuat PCR va cat enzym:

Thuc hién phan tGng PCR: Trinh tu moi cho
exon 7 gene SMN dugc thiét ké theo Vander
Steege va ¢s (R111 va X7-Dra)[8]. Chu trinh nhiét
PCR dugc thuc hién trong diéu kién sau 95°C, 5
phut; [95°C, 30 giay; 55°C, 30giay; 72°C, 40 giay]
x35 chu ky; 72°C, 7 phuat. San pham PCR dugc
kiém tra bdng phuong phap dién di trén thach
agarose 1%. San pham PCR c6 kich thudc 194bp.

Cat enzym: San pham PCR sau khi dién di
kiém tra san pham, dugc tién hanh cit bang
enzym gidi han Dral (Invitrogen) dé phan biét
exon 7 gene SMNT va SMN2. San pham sau khi
cat enzym la exon 7 gene SMNT (194bp) va exon
7 gene SMN2 (171bp + 23bp). Tién hanh qua
trinh dién di trén thach agarose 3% dé nhan biét
kich thudc cac san pham.

® Ky thuat MLPA
Ky thuat MLPA thuc hién bang cach st dung
bé dau do thuong mai P060-B2 (MRC-Holland,

Ha Lan). 50-200ng DNA clla mau pha lodng
trong 5uL buffer AE dugc bién tinh & 98°C trong
5 phat, tron véi 3uL hén hop dau do va MLPA
buffer. Phan tng lai: hon hgp DNA va dau do
nay sau dé dugc U tai 95°C trong 1 phut va 60°C
trong 12 gid hodc qua dém. Phan (ng noi: hon
hop DNA va dau do dugc cho thém véi 32ul hén
hop Ligase-65 va buffer & 54°C trong 15 phut va
bat hoat 6 98°C trong 5 phut. Phan ting PCR: san
phadm sau néi dugc tron ky véi 30uL PCR buffer
va méi, sau dé phan ung PCR dugc thuc hién &
diéu kién luan nhiét PCR. Cac dau do néu khong
dugc ghép ndi véi nhau thi chi mang mot moi
cho nén khong dugc khuéch dai. San phdm sau
khuéch dai duogc dién di phan tach doan trén
hé thong ABI 3500. Dir liéu dugc phan tich trén
phan mém Coffalyser.

Két qua thu dugc dudi dang cac dinh tin hiéu
& cac vi tri kich thudc khac nhau dugce hién thi
dudi dang bang va dang biéu dé séng. Méi dinh
tin hiéu (peak) 1a sdn phdm ctia mot dau do. Kich
thudc ctia méi dinh tin hiéu dugc xac dinh nho
so sanh vai thang kich thudc va mau déi ching
dé tinh ti lé tin hiéu cudi cung (FR-Final ratio).
TU d6 tinh dugc s6 ban sao gen SMNT va SMN2
tuong ung.

Bang 1. Mé6i tuong quan gilia ty lé tin hiéu
va s6 lugng ban sao exon 7-8 gen SMN1/SMN_2 (kit PO60-B2)

Ty lé tin hiéu (FR) S6 ban sao Kiéu gen

08<FR<1.2 2 Khong phat hién dot bién
FR=0-0.1 0 Dong hgp ti mat doan

0.4 <FR<0.65 1 Di hgp t mat doan
13<FR<1.65 3 Di hgp tt [dp doan
1.75<FR<2.15 4 -TH1:alen 1: 1 ban sao; alen 2: 3 ban sao
-TH2: alen 1: 2 ban sao ; alen 2: 2 ban sao 38 (35-39) 38 (35-39)

FR>2.15

S6 ban sao khong xéac dinh

Il KET QUA

3.1.Kiéu gen ctia con ddu

Ngudi con dau dugc chdn doan mac bénh SMA dugc phan tich gen béng ky thuat PCR-RFLP va ky
thuat MLPA. K&t qua cho thay bénh nhan c6 kiéu gen: Dong hgp ti mat doan exon 7-8 gen SMNT (0
ban sao gen SMNT) va 3 ban sao gen SMN2 (Hinh 1).
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1 2 3 4 5

Giéng 1: Marker 100 bp

Giéng 2: Mau chimg am (khong c6 dot bién)

Giéng 3: Miu chimg dwong- mét doan exon 7 gen SMN/

Giéng 4: Miu chimg duong- mit doan exon 7 gen SMN2

Giéng 5: Miu WBS190513- bénh nhén mét doan exon 7 gen SMN/
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Kéi qua dién di mao qudn Két qua phan tich bing phan mém Coffalyser
Hinh 1. K&t qua bénh nhan ma s6 WBS190513
a- Dién di san phdm PCR-RFLP, b-Két qua MLPA (P060- B2)
3.2. Kiéu gen ctia b6, me

K&t qua phan tich gen SMN (kit P060-B2) cho thay, ngudi b6 ¢6 1 ban sao gen SMNT (ki€u gen
1+0) va 2 badn sao gen SMN2 va ngudi me cé hai ban sao gen SMNT va 2 ban sao gen SMN2 (Hinh 2).
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Két qua dién di mao qudn Két qua phan tich bang phan mém Coffalyser

Hinh 2. Két qua MLPA (P060- B2)
a- Kiéu gen ngudi B, b-Kiéu gen ngusi Me
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3.3. Két qud chdn dodn trudc sinh

Két qua phan tich gen SMN (P060-B2) cho lan mang thai ti€p theo clia ngudi me phat hién thai nhi
c6 3 ban sao gen SMNT va di hgp t& mat doan exon 7-8 gen SMN2 (1 ban sao gen SMN2) (Hinh 3a).
Ngudi me ti€p tuc mang thai lan tha 3 va dugc chan doan trudc sinh, két qua cho thay thai cé kiéu gen
déng hgp tir mat doan exon 7-8 gen SMN1 (0 ban sao gen SMN1) va 3 ban sao gen SMN2 (Hinh 3b).

SMN1 SMN2
L]
| e
' RS
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a) - .-_‘__-_.._...'-.f—*-_.-_' A =t _"'-i_"—'_:'_' LA ANRAR
Két qua dién di mao qudn
1
i 5“ T ! i- |1 1 : ; ‘ ! 11 i
LA
b) LRI AMAS AL AVUIVAVANAKAR
Kéi quda dién di mao quan Két qua phan tich bang phan mém Coffalyser

Hinh 3. K&t qua chan doan trudc sinh bang ky thuat MLPA (P060-B2)
a-Thai lan 2, b-Thai lan 3
3.4. 56 lugng ban sao gen SMN1/SMN2

S6 lugng ban sao gen SMN1/SMN2 clia cac thanh vién trong gia dinh bang phuong phap MLPA kit
P060-B2 dugc thé hién qua Bang 2 nhu sau:

Bang 2. Kiéu gen cac thanh vién trong gia dinh

Sébansao S6bansao

MSBN Thé dot bién Kiéu gen genSMN1  gen SMN2 Kiéu hinh
WBSM211219 B6 Di hop tU N/del 1 2 Ngudi lanh mang gen
1+0 bénh
WBSM211218 Me ? N/del 2 2 Ngudi lanh mang gen
2+0? bénh?
WBS190513 Condau  Dong hop tu del/del 0 3 Ngudi bénh
0+0
AFS200403 Con thur2 Di hop t N/N 3 1 Ngudai lanh khong
3+1 mang gen bénh
AFS211202 Contht3  Bbénghgp tl del/del 0 3 Ngudi bénh
0+0
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Cha thich: MSBN: ma sé bénh nhan; del: mat doan; N: khong mat doan; ?: hai ban sao gen SMN1

(nghi ng& ki€u gen 2+0)

K&t hgp vai phan tich pha hé gia dinh, ki€éu gen clia bé, me cé thé 1a mét trong hai trudng hop

sau (Hinh 4):
Truong hop 1 Truong hop 2
Bb Me B Me
—A\ N\ F ] ] S\
— | — — || —O

-
- o0

Con dau

—

I
s

Con dau

N Gen SMNI

[ ] GenSMN2

[ ] Mt doan gen SMN1

Hinh 4. Du doan kiéu gen clia b6 me bénh nhan

Truong hgp 1:

- Kiéu gen bé: alen thi nhat c6 mot ban sao gen SMNT, alen thir hai 6 hai ban sao gen SMN2

- Kiéu gen me: alen thir nhat c6 hai ban sao gen SMNT va mét ban sao gen SMN2; alen th hai ¢6

mot ban sao gen SMN2.
Trudng hop 2:

- Kiéu gen bé: alen thir nhat cé mét ban sao gen SMNT va mot ban sao gen SMN2; alen thu hai co

mot ban sao gen SMN2

- Kiéu gen me: alen thi nhat ¢6 hai ban sao gen SMNT, alen thi hai cé hai ban sao gen SMN2.

IV.BAN LUAN

Teo cotly la bénh ditruyén lan trén nhiém sac
thé thudng do dot bién trén gen SMINT. Ngudi bo
va ngudi me mang kiéu gen di hgp tir dét bién
tuy khong biéu hién bénh nhung sé c6 kha nang
truyén gen bénh thé hé sau véi ti 1& sinh con bi
bénh sé la 25%, ngudi con hoan toan khdée manh
khéng mang gen bénh la 25% va 50% con mang
gen bénh trong 1 lan mang thai. Trudng hgp
ngudi b6 hodc ngudi me cé kiéu gen 2+0, két
hén véi ngudi cé ki€u gen 1+0 thi can phai danh
gid nguy cd méac bénh SMA trong cac thé hé sau.
Néu bé hodac me mang hai ban sao gen SMNT
6 ki€u gen 2+0 thi nguy cd sinh con mac bénh
la 25%; néu co ki€éu gen 1+1 thi khéng loai trir
bénh nhan SMA xay ra dét bién gen SMN phat
sinh trong qua trinh hinh thanh giao ti (d6t bién
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de novo mutation) hodc bé me c6 kham dong té
bao c6 dot bién véi tan sé thap.

Trong nghién cdu nay, ching t6i da phan
tich kiéu gen clia mot gia dinh bao gém bé, me,
con dau va chan doan truéc sinh cho hai lan tiép
theo. Con dau mac bénh SMA c6 kiéu gen déng
hop tir mat doan exon 7-8 gen SMN1 (0 ban sao
gen SMNT). Thai lan hai c6 kiéu gen di hgp ti 1ap
doan gen SMNT (ba ban sao gen SMNT) sé tuong
thich véi viéc nhan mét alen cé hai ban sao gen
SMN1 tU nguGi me va alen con lai c6 mét ban
sao gen SMNT nhan ti nguai bo. Nguai con dau
(I1:1) va nguai con thi 3 (11:3) c6 dong hgp tir mat
doan gen SMN1 tuong duong vdi 0 ban sao gen
SMNT1, tuong thich véi viéc bénh nhan nhan alen
mat doan gen SMINT tir ca ngudi b va me. Két
hop gilta cac phuong phap phan tich phan t va
phan tich pha hé cho thady ngudi bé cé ki€u gen
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di hgp t&r mat doan exon 7-8 gen SMN1 (kiéu gen
1+0), ngudi me co thé la ngudi mang gen thé an
c6 hai ban sao gen SMN1 (ki€éu gen 2+0) (Hinh 5).
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Hinh 5. Pha hé gia dinh bénh nhan

Ty I&é ngudi mang gen bénh thé an véi kiéu
gen 2+0 trong dan sé noi chung la khoang
0,16%- 0,42% [9] va chiém khodng 4% tong s6
ngudi mang gen bénh [10]. K&t qua mét nghién
clfu trén ngudi mang gen 3 Bac My da duaratylé
ngudi mang ki€u gen thé an c6 su khac nhau ro
rét gitta cac chiing téc khac nhau: 1/632 & nguai
da trdng, 1/350 & nguai Do Théi Ashkenazi, 1/628
& ngudi Chau A, ngudi My géc Phila 1/121, ngudi
My La Tinh 1a 1/1061 [1]. Ca thé c6 hai ban sao
gen SMNT c6 xuat hién bién thé g.27134T>G
(intron 7) hodc g.27706_27707delAT (exon 8)
(NG_008691.1) dugc xac dinh cb nguy ca cao tré
thanh ngudi mang gen bénh thé an [11]. Tai Viét
Nam viéc xac dinh ki€éu gen 2+0 con nhiéu han
ché nén hién tai két qua chi dung lai @ miic nghi
ngd ki€u gen 2+0 va phai két hop vai phan tich
kiéu gen clia cac thanh vién trong gia dinh.

Ky thuat PCR-RFLP la ky thuat sinh hoc phan
tl c6 do dac hiéu cao, thai gian thuc hién nhanh
dé phat hién mat doan exon 7 gen SMNT. Tuy
nhién, ky thuat nay chi phat hién kiéu gen déng
hop tir va khéng phéat hién ngudi mang gen
dot bién (carrier). Ky thuat MLPA véi bo kit PO60
c6 thé phat hién ngudi c6 kiéu gen 1+0 nhung

khong phan biét dugc kiéu gen 2+0. Vi vay, trong
tuang lai can phai ing dung cac phuang phap
khac nhu nhu phan tich di truyén lién két hodc
m& rdng phan tich pha hé dé dua ra chan doan
xac dinh, tranh bo sét ngudi mang gen thé an
trong cong dong.
V. KET LUAN

Ap dung cac ky thuat sinh hoc phan t trong
xac dinh s6 lugng ban sao gen SMN1/SMN2 la
viéc hét stic can thiét. Day la co sé cho tu van di
truyén va xac dinh chinh xac nguy co cho cac lan
chan doan trudc sinh cho céc gia dinh da c6 con
mac bénh Teo co tly. Ngoai ra, viéc xac dinh s6
lugng ban sao gen SMIN2 con la ca sé cho viéc lya
chon thuéc diéu tri bénh SMA trong tuong lai.
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