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TOM tat

Xudt hién voi tan suat 1/3500 tré trai, loan dudng co Duchenne
(DMD) la bénh ly di truyén than kinh co hay gap nhat trong nhom bénh
ly loan duéng co. Bay la bénh ly di truyén lién két nhiém sac thé gidi tinh
X, do dot bién gen dystrophin.Hién bénh DMD chua c6 phuong phap
diéu tri dac hiéu, do do chan dodn trudc sinh cac truong hop thai phu la
nguoi mang gen bénh sé giup phat hién cdc truong hop thai mac DMD,
giam ty lé mac bénh trong cong dong.

Muc tiéu: Mo ta két qua chan dodn trudc sinh bénh DMD bang cédc
Ky thuat di truyén phan tu.

Dadi tugng nghién ciiu: 10thai phu mang thai ti 17 —22 tuan co nguy co
cao sinh con mac DMD.

Phuang phap nghién ciiu: Nghién cuu mo ta loat bénh. Su dung cdc
ky thuat MLPA, PCR, giai trinh tu gen va Microsatellite-DNA chan doan
trude sinh bénh DMD.

Két qua: 1/10 thai nhi duoc chan dodn la thai nhi bénh ly, thai phu da
dugc tu van va quyét dinh dinh chi thai nghén. 9/10 thai nhi duoc chan
doan la binh thuong, ti€p tuc theo doi thai ky.

Két luan: Ung dung thanh cong cdc ky thuat di truyén phan tu
trongchan dodn trudc sinh bénh DMD.

Tir khoa: loan duéng co Duchenne, chan dodn trudc sinh,
Microsatellite DNA.

Abstract

PRENATAL DIAGNOSIS OF DUCHENNE
MUSCULAR DYSTROPHY

With the rate of 1/3500, Duchenne Muscular Dystrophy (DMD) is the most
common genetical neuromuscular dissease among muscular dystrophy
diseases male children. DMD is resulted from the mutation of dystrophin
gene on X chromosome. Prenatal diagnosis on pregnant women carrying
the gene will provide the chance to diagnose DMD case among fetus.
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Objective: Describe results of DMD prenatal diagnosis by using molecular biology techniques.
Subject: 10pregnant women during 17 — 22 weeks of gestation, whom fetus is high risk of DMD.
Method: Serial cases report. Implementing sequencing, MLPA, Microsatellite-DNA technique in

DMD prenatal diagnosis.

Result:1/10fetus was diagnosed with the disease, the mother decided to determine pregnancy.
9/10 fetus were diagnosed to be normal and continued with.

Conclusion: Successful in using molecular biology techniques in DMD prenatal diagnosis.

Keywords: Duchenne muscular dystrophy, prenatal diagnosis, Microsatellite DNA.

1. bat van dé

Trong céc bénh ly di truyén than kinh co hien
nay, loan dusng co Duchenne (DMD) la bénh ly
hay gap nhét véi tan sugt 1/3500 tré trai [1].
Benh dugc mé 1 lan dau tien vao giva thé ky XIX
nhung dén cuéi thé ky XX, nguyén nhan cia bénh
méi dugc xdc dinh l& do dét bién gen dystrophin
trén nhiém séc thé gidi tinh X. Day la benh ly di
truyén gen lan, kien két véi NST giéi tinh X tuy
nhién c6 30% cdc trusng hop la dot bién méi phat
sinh [1],[2]. Trong trusng hop ngusi me mang gen
beénh, mac du khong cé biéu hién lam sang nhung
lgi c6 khé nang truyén gen bénh cho con va gay
biéu hién bénh 6 con trai véi ti le 50% [2],[3].

bot bién gen dystrophin gay ra sy thiéu hyt
téng hop protein tuong ung, dén dén biéu hién lam
saing & ngusi bénh: yéu co tién trién tu gan dén xa,
phi dai bép chan, tang sinh cdc 16 chic trong co va
cham phdt trién tri tué. Trieu chung yéu co bét dau
biéu hién khi tré & tusi tap di. Bénh nhan mét khé
nang di lai va phy thude xe lan 6 Ga tudi 11-12 va
thusng 10 vong & lua tusi 20 do suy hé hép va cac
bién chung tim mach [1],[3].

Hién nay vén chua c6 phuong phép digu tri daic
hieu benh loan dudng co Duchenne, vi véay sang
loc ngusi mang gen bénh va chén dodn trudc sinh
véan déng mét vai trd quan trong gitp gidm ty lé
méc beénh. C6 rét nhigu ky thuat sinh hoc phan
t0 dugc ép dung dé phat hien cac dot bién gen
dystrophin v&i nhing uu, nhugc diém rieng va phu

hop véi daic diém dot bién coa tung bénh nhan. Ky
thuat MLPA véi kha nang khéo sat toan b 79 exon
cUa gen dystrophin da phat hien dugc ca dot bign
xéa doan va lap dogn, chiém khodng 60-65% dot
bién [4],[5]. 35-40% cdc trusng hop l& dot bién
diém can phai st dung ky thuat gidi trinh ty gen dé
xéc dinh, mac du ky thuat nay thusng can nhigu
thai gian véi gid thanh cao [6],[7]. Trong chén
dodn trudce sinh thusng thyc hién céc ky thuat phat
hien dot bién tryc tiép trén gen dystrophin dya vao
dot bién chi diém coa bénh nhan nhu gidi trinh ty
gen, MLPA, PCR [6],[8]. Tuy nhién mét s6 trusng
hop khéng xac dinh duge dét bién gen dystrophin
trén bénh nhan va thai phy la ngusi mang gen do
cdu troc gen lén thi ky thuat phan tich gién tiép
Microsatellite DNA ¢6 thé xdc dinh duac allele dot
bién ma khong cain 6 dot bién chi diém. Hon noa,
ky thuat Microsatellite DNA cing dép ung duoc
yéu cau cia chén dodn trudc sinh véi thsi gian tra
|51 két qua nhanh sau 48 — 72h va gid thanh xét
nghiém thdp hon cdc ky thuat khac, giam ganh
nang kinh t& cho bénh nhan [6],[9],[10].

Muc tieu nghién ctu: Mé ta két qua chén dodn
truéc sinh bénh logn duéng co Duchenne bang cac
ky thuat di truyén phan tu.

2. b6i tugng va phuong
phap nghién ctu

2.1. Péi tuong nghién cuu

10 thai phy mang thai tU 17 tuain — 22 tuan da



dugc xéc dinh la ngusi mang gen bénh loan duéng
co Duchenne hodic ¢é tien su sinh con méc bénh
logn dusng co Duchenne.

2.2. Phuong phap nghién cuu

Nghién cdu mé ta loat ca béenh.

2.2.1. Choc hut nudc 6i

Ky thuat choc hut nuéce 6i dugc thyc hién 6 tuéi thai
17-22 tuain dudi huéng dén cda siéu am, tai Bénh vien
Phy Sén Trung uong va Bénh vién Phy San Ha Nai.

Lugng dich &i dugc ldy ra & méi thai phy la
15ml: 05 ml sg dung dé thyc hién chan dodn trusc
sinh bénh loan duéng co Duchenne, 10 ml dugc su
dung dé xét nghiém nhiém séc thé do coa thai nhi.

2.2.2. Ky thuat di truyén phéan to chén dodn
truéc sinh bénh loan dudng co Duchenne tu dich 6i

2.2.2.1. Ky thuat Microsatellite DNA

Ky thuat microsatellite DNA s dyng céc cap
mdi cé gén huynh quang dé khuéch dai cac STR
nay va phan tich kich thuéc cua ching théng qua
dien di mao qudn trén mdy mdy gidi trinh ty gen.
béi véi gia dinh logn duéng co Duchenne céin
khuéch dai 20 vung STR dac hieu dé xac dinh it
nhét 2-3 marker di hop t0 trén méu me. Su dung
cdc cap moi da xdac dinh marker di hgp 10 tU d6
xdc dinh kiéu gen va kiéu hinh thai nhi.

Sén phém khuéch dai PCR dugc dién di trén
he théng sequencing - Beckman coulter. Két qué
dugc phan tich bang phan mém GeneMapper
v3.2 software.

2.2.2.2. Ky thuat MLPA

Ky thuat MLPA si dung 79 doan do gen
dystrophin. Méi DNA lai (probe) gém hai chudi
oligonucleotid lai dac hiéu véi 79 exon. Két qué
dien di cho 79 dinh c6 kich thuéc tuong ung 79
probe dac hiéu véi 79 exon:

- V6i dét bién xod doan, exon bi xod doan khi
dinh exon khéng phat hién dugc.

- Véi dot bién lap doan, két qué dugc tinh todn
dya véo ti le RPA (Relative Peak Area) tuong Ung véi
tung exon so v8i méu ching coa ngusi binh thusng,
exon lap doan khi ma ti lé RPA 16n hon 1,5.

2.2.2.3. Ky thuat Multiplex PCR

PCR cho phép téng hop mét s6 luong lén cac
gen trong thai gian ngén. Phén ung PCR bao gom
ba buéc dugc lap di lap lai nhigu lan. Ky thuat
multiplex PCR si dung nhigu caip mai phdt hién cac
dot bién mét doan gen dystrophin & 25 exon tap

trung tai hai ving “hot spot” hay xdy ra dét bién.

Céc exon bi mét dogn dugc thé hien bang sy
véng mat cba cée band tuong ung trén gel agarose.

2.2.2.4. Ky thuét gidi trinh tu gen

Méy gidi trinh ty gen ty déng st dung 4 mau
huynh quang khéc nhau dé danh déu 4 logi ddNTP,
st dung hé théng dien di mao quan. Méi khi c6
mét vach dién di di qua, phan to ddNTP cusi cung
& dau 3’ coa dogn DNA sé phdt ra mau huynh
quang tuong Ung, mdy sé& ghi nhan mau séc va
chuyén vé mdy tinh phan tich. Dya véo mau huynh
quang, mdy sé nhan dién dugc cdc nucleotid, ti
dé biét duac trinh tu coa DNA dich, xdc dinh chinh
xdc céc dot bién gen.

2.2.3. Ky thuat nuéi cdy t€ bao 6i xdc dinh
nhiém séc thé do thai nhi

Nuéi cdy theo phuong phdp hé to ém 37°C véi
5% CO? va 95% khong khi cung ngudn ém. Thai
gian trung binh nuéi cdy la tUu 7-15 ngay. Cdc té
bao 6i thai nhi thu dugc véi s6 lugng tuong déi sau
khi nuéi cdly dugc tach DNA theo phuong phdp
phenol-chloroform va phan tich gen. Té bao 6i
cng dugc su dung dé nhuom bang G va phan tich
karyotype cua thai.

2.3. Pao duc trong nghién cuu

Gia dinh va bénh nhan hoan toan ty nguyén
tham gia nghién clu, dugc tu vén va gidi thich cy
thé vé myc dich, qui trinh nghién ciu, quyén dugc
ty do rut khéi nghién ciu, dugc dém béo bi mat
cé nhan cong nhu két qua nghién cou. Céc thong
tin vé bénh nhan, ngusi nha bénh nhan va két qua
chén dodn hoan toan dugc giv bi mat, dac biet déi
véi théng tin vé giéi tinh cta thai nhi.

3. Két qua nghién cu
3.1. Két qua chén doan truéc sinh bénh
loan duéng co Duchenne cho thai nhi

Bang 1. Céc dang dot bién gen dystrophin gay bénh logn duéng co Duchenne ¢ 10 thai phy
Dang dot bién S6 lugng Tyle%

Xod doan 6 60

Léip dogn 1 10

Dot bign diém 2 20

Khong xéc dinh duoc ot hign 1 10

Téng 10 100

Trong 10 thai phy dugc chdn dodn trudc
sinh, c6 9 thai phy dugc xdc dinh ¢6 mang gen
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dot bién gay bénh logn dusng co Duchenne
trong ddy dot bién xod doan chiém ty lé cao
nhét v6i 6/10 thai phy (chiém 60%). Dot bién
diém phat hién & 2 thai phy, 1 thai phy dugc
xéc dinh mang dét bién lap doan. 1 trusng
hop thai phy chua tim thdy dot bién, tuy nhien
thai phy nay da sinh 2 con trai méc bénh loan
duéng co Duchenne, vi vay véan dugc dua vao
nghién cou.

Bang 2. K&t qua chdn dodin trudc sinh 10 thai phy ¢6 nguy co cao sinh con méc bgnh DMD
Két qué chan dodn trudc sinh

SIT | Maso | Dang dot bién phat hign 6 thai phy | ~ bénh logn duang co Duchenne
cba thai nhi

1 | DMDIO Xoa doan exon 46-50 Thai nhi khong mdc bénh

2 | DMDI Xoa doan exon 49-50 Thai nhi khong méc bénh

3 | DMDI2 Xou doan exon 51 Thai nhi khong méc bénh

Dot bién diem: T

4 | DMD13 C302ST (0.ys1008S10p) Thai nhi khong miic bgnh

5 | DMDI15 Xoa doan exon 3543 Thai nhi khong mic bénh

6 | DMDI7 Xoa doan exon 1947 Thai nhi khong mic bénh

7| ovps Lip doan 1943 Thai nhi méc bénh logn duéng co
Duchenne

8 | DMD20 Xou doan exon 49-52 Thai nhi khang mic bénh

9 | DMD22 Khang phet hién dot bign Thai nhi khong mic bénh

10 | DMD33 66 4%(235?:?;] ) Thai nhi khong méc bénh

1/10 thai nhi dusc duoc chén dodn la thai nhi
méc bénh loan dusng co Duchenne, 9/10 thai nhi
duoc chén dodn la binh thusng.

Trusng hop thai dugc chdn dodn la méc bénh
logn dudng co Duchenne, bénh nhéan va gia dinh
quyét dinh dinh chi thai nghén. 9 trusng hop thai
binh thusng dugc tu vén gio thai.

Két quéa chén dodn truéc sinh thai phy DMD
22 (ung dung ky thugt Microsatellite DNA):

Phé hé gia dinh bénh nhan ma s6 DMD22: thai
phy ¢6 2 con trai bi bénh loan dusng co Duchenne,
cho théy thai phy l& ngusi mang gen di hgp 1 bét
buéc. Thai phy va 2 con trai da dugc xét nghiém
fim dot bién gen dystrophin, tuy nhién chua xéc

dinh duoc dét bién.

Hinh 1. Phd ¢ gia dinh thai phy mé s6 DMD22

A MAU O1

BENH NHAN

THAIT PHLJ

i MAU 01

il BENH NHAN

R THAI PHU

MAU 01

oo 000t

BENH NHAN

.......

THAI PHU

R 1
o &

ik . iy i

] ) My m o

2w ira

Hinh 2. Ky thuéit Microsatellite trong chain dodin trudc sinh bénh loan duéing co Duchenne cia
thai phy DMD22

Két quda chdn dodn truéc sinh bénh loan
dusng co Duchenne cua thai phy DMD22 tim
thdy 3 marker di hgp tu la DXS9907, DSTR 49
va DSTR50.

Véi marker DSTR50, & thai phy xuét hien 2
dinh c6 kich thuéc 241bp va 246bp (hinh A),
tuong Ung véi 2 alen ném trén 2 nhiém séc
thé X (XXt). O con trai méc loan duéng co
Duchennechi xuét hién 1 dinh kich thusc 241bp
tuong Ung vdi 1 alen trén nhiém séc thé X (XbY),
trung khép véi kich thuéc 1 dinh 6 méu cua thai
phu. Tu két qua tréncho théy dinh kich thusc
241bp la dinh alen benh, dinh kich thusc 246bp
l& dinh alen binh thusng.




Véi marker DSTR49 (hinh B), dinh mang kich
thuéc 251bp la dinh alen bénh, dinh kich thusc
236bp la dinh alen binh thusng.

Véi marker D DXS9907 (hinh C), dinh mang
kich thuéc 211bp la dinh alen beénh, dinh kich
thudc 202bp lar dinh alen binh thusng

Phan tich két qua méu 6i coa thai nhi: méi
marker DSTR50, DSTR 49 va DXS9907 deu chi
xudt hién 1 dinh 6 kich thuéc tuong ung lan lust la
202bp, 236bp, 246bp l& céc alen binh thusng. Két
qué nay c6 thé khang dinh day la trusng hgp thai
nam khéng méc bénh loan dusng co Duchenne.

Két qua chén doan trudc sinh thai phu DMD33
(ung dung ky thuét gidi trinh ty gen):

c.6840C c.B640C>4
Exon 46 p.S2214X Exon 46
AATATCTTGTCAGAATTTCAA AATATCTTGTHAGAATTTCAA
N I L S E F aQ e s g g
N Aan Ah f AR
‘ _‘ 'lJ.ll'lm'l ﬂl Ly
Ngudi binh thuréng B&nh nhan (MS: DMD
33.0)
c BE40C/A c.6640C

Exaon 46

|

AATATCTTGTCAGAATTTCAA AATATCTTGTCAGAATTTCAA
N | L S E F a N 1 L & E F aQ

| J'I I. .'. VY ]\ I'r"- Alr L J'I W Ir I
Me bénh nhan (MS: DMD33.1)
Hinh 3. Ky thudit gidi trinh f gen trong chén dodn trudc sinh bénh DMD cGa thai phy DMD33

p.S2214X Exon 46

Thai nhi (MS: DMD33.1)

Gidi trinh ty gen phdat hién dot bién thay thé
nucleotide C thanh A tai vi tri c.6640 trén exon
46 cua gen dystrophin. Day la dang dot bién tao
ma két thic sém (S2214X), tu dd tgo nén protein
dystrophin khéng hoan chinh.

Me bénh nhan cing phdt hien thdy dot bién
trén & trang thai di hop t0. Thai nhi khong phét
hien théy dot bién, dugc chdn dodn khéng méc
bénh logn dusng co Duchenne.

Két qua chén doan truée sinh thai phu DMD12
(ing dung ky thuat PCR):

Exon 50 Exon 51 Exon 52
1 Title] - 1 I 1 T 1

H;0 AF BM (+] H0 AF BN [+] HO mAF BN (4]

H;0 miu chimg nude
AF: Miu thal nhi

BN: Bénh nhdn DMD12
(+): miu chimg dwong

Hinh 4. Két qua chén dodn trudc sinh bénh logn duang co Duchenne cGa thai phy DMD12

Thai phy dugc xdc dinh la ngusi mang gen dot
bién xod dogn exon 51 cua gen dystrophin. Thai

nhi dugc chén dodn trudc sinh bang ky thuat PCR,
xdc dinh la khéng mang dét bién xod doan giéng
me (khong méc logn dusng co Duchenne).

3.2. Két qua xét nghiém nhiém sac thé
do cua thai nhi

Bang 3. Két qua nhiém s thé do tu dich 6i

S6 lugng Tyle%
Bt thuong NST 0 0
Khéng it thuging NST 10 100
Tong 10 100

Trong 10 trudng hgp thai nhi dugc xét nghiém
nhiém séc thé do, khong phdt hién trusng hop nao
c6 bét thusng NST qua nuéi cédy t& bao &i.

4. Ban lugan

Loan dudng co Duchennela mot benh di truyén
than kinh co hay gaip nhét trong nhém céc benh ly
di truyén than kinh co v8i bénh cénh lam sang nang
né va chua cé phuong phdp diéu tri dac hiu. Hién
nay c6 rét nhigu ky thuat sinh hoc phan to dugc ép
dung dé xdc dinh cdc dot bién gen dystrophin. Cac
ky thuat phat hien dot bién gen tryc tiép dugc ung
dung trong chdn dodn trudc sinh véi cdc trusng
hop c6 dot bién chi diém & thai phy. Ky thuat PCR
c6 kha nang khéo sat 25 exon, phat hién cac dot
bién xod doan nam trong 2 vung “hot spot”, trong
khi ky thuat MLPA lai c6 khé nang khdo sat ca 79
exon, phét hién ca dét bién xod dogn va lap dogan.
Tuy nhién véi céc dot bién diém, viec xdc dinh hién
chi c6 thé dya vao ky thuat gidi trinh ty gen.

Véi cdc trusng hop khong thé phat hien dot
bién do kich thusc gen qud I6n hay bénh nhan
khong du digu kien kinh t& dé thyc hién cdc xét
nghiém gidi trinh ty gen, ky thuat chén dodn gidan
tiép Microsatellite DNA ¢6 thé dugc Ung dung.
Khéng nhing c6 kha nang phdat hién cé nhing
trusng hop thai nhi mang dét bién tu me ma ky
thuat Microsatellite DNA con ddp ung dugc nhing
yéu cau cia chén dodn trudc sinh véi thsi gian tré
|51 két qua nhanh var chinh xéc (chi sau 48 - 72h)
so v6i ky thuat gidi trinh ty gen phéi mét dén hang
tuan. Dong thsi chi phi cho xét nghiém thép givp
gidm gdnh nang kinh t& cho bénh nhan. Méi bénh
nhan sé dugc lya chon it nhét 2-3 marker di hgp tu.

Tuy vao dac diém cua tung gia dinh béenh
nhan logn dudng co Duchenne c¢6 thé tng dung
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cdc ky thuat di truyén phan to khéc nhau trong
chén dodn trudc sinh. Viec lya chon ky thuat di
truyén phan to dé chdn dodn truéc sinh bénh
loan duéng co Duchenne can dya vao tung logi
dot bién chi diém cy thé cing nhu tung pha he
cba gia dinh bénh nhan. Véi céc trusng hop
xdc dinh dugc dét bién cia ngusi me, cé thé su
dung ky thuat xdc dinh dét bién tryc tiép trong
chén dodn trudc sinh nhu: ky thuat PCR trong
xdc dinh dét bién xod doan, ky thuat MLPA trong
xéc dinh dot bién xod doan hodc lap doan, ky
thuat gidi trinh ty gen trong xdc dinh dét bién
diém. Trong trusng hop khéng xdac dinh dugc dot
bién cta ngusi me, chén dodn truéc sinh can ap
dung phuong phdp phdt hien dét bién gidn tiép
Microsatellite DNA.

Viéc xay dung quy trinh chén dodn truéc sinh
bénh logn dusng co Duchenne l& rét can thigt dé
phdt hién chinh xdc céc trusng hop thai nhi méc
beénh trong thai gian ngén nhét.

Hién nay céc chuong trinh saing loc, chén dodn
truéc sinh dang tap trung vao phdt hién céc réi
logn NST thusng gap nhu: héi ching Down (3
nhiém séc thé 21), hoi ching Edwards (3 nhiém
séc thé 18) hay héi chung Patau (3 nhiém séc thé
13). Céc hoi ching nay gay ra tinh trang da di tat
vé hinh thdi va hién khong cé bien phap digu tri
dac hieu. Chinh vi vay, khi choc hdt nuéc 6i, song
song vdi léy dich &i dé chén dodn thai nhi méc
logn duéng co Duchenne cing can ldy nuéc 6i dé
chén dodn céc bét thusng nhiém séc thé & thai nhi.

5. Két luan

Ung dung thanh céng cdc ky thuat di truyen
phan tG trong chén dodn truéc sinh bénh loan
dusng co Duchenne: 1/10 thai nhi dugc chdn
dodn la thai nhi bénh ly, thai phy quyét dinh dinh
chi thai nghén, 9/10 thai nhi dugc chén dodn la
binh thusng, tiép tuc theo déi va quan ly thai.
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