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CHAN POAN NGU 01 LANH MANG GEN POT BIEN BENH LOAN DUONG
CO DUCHENNE BANG MOT SO KY THUAT SINH HQC PHAN TU

TOM TAT

Loan duBng cd Duchenne (DMD) la bénh ly di
truyén than kinh cg hay gap nhat trong nhom bénh Iy
loan derng Day la bénh ly di truyen ian, lién két véi
nhiém s&c thé gldl tinh X. Chan doan ngu‘dl lanh mang
gen bénh cho cac thanh V|en nit trong gia dinh co
bénh nhan DMD gitp tu van di truyén va chan doan
trudc sinh trudc sinh cac ba me mang thai cd nguy co
sinh con bj bénh gilp phat hién sém cac tru‘dng hgp
thai méc DMD. Muc tiéu: Ung dung ky thuat giai trinh
gen va MLPA trong chan doan ngu‘d| lanh mang gen
bénh DMD. Doi tuong nghlen ciru: 85 thanh vién
nir ctia cac gia dinh bénh nhan DMD mang dot bién
xoa doan, Iap doan hoac dot bién diém. Phu’dng
phap nghlen ciru: mo ta cat ngang. Thuc hién ky
thudt MLPA chin doan ngusi lanh mang gen dot bién
Iap doan, xo0& doan trén gen Dystrophin va thuc hién
g|a| trlnh tu gen chan dodn ngudi lanh mang gen dot
bién diém trén gen Dystrophm K&t qua: Két qua 52
ngudi dugc chan doan 13 ngudi Ianh mang gen bénh,
chiém ty I& 61%; 33 ngudi dudc xac dinh khong mang
gen bénh, chiém ty 1é 39%.

Tur khoa: loan duGng cd Duchenne, giai trinh tu
gen, MLPA, nguGi lanh mang gen bénh.

SUMMARY
DIAGNOSIS OF DUCHENNE CARRIERS
USING MOLECULAR GENETICS TECHNIQUE
Duchenne muscular dystrophy (DMD) is the most
common inherited neuromuscular disease in the
muscular dystrophy pathology’s group. This recessive
genetic disease is linked to the chromosome X,
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therefore the diagnosis of the pathologic gene’s
carriers for female members in the family of DMD
patients play important role in the genetic counseling
before birth. This also allows early detections of
fetuses in case the pregnant women are at risk.
Ojectives: To apply whole genome sequencing
(WGS) and MLPA technigue in the diagnosis of DMD
carriers for 85 females in DMD families. Methods and
Subjects: Cross sectional, descriptive study. WGS
was performed to confirm the carriers of point
mutations on Dystrophine gene, MLPA technique was
performed to confirm the carriers of duplication,
deletion mutations on Dystrophine gene for females.
Results: 52 female members are carriers, accounting
for 61%; 33 females do not carry pathologic genes,
accounting for 39%. Conclusions: MLPA and WGS
could be applied successfully in the diagnosis of DMD
carriers in current era. Keywords: DMD, whole
genome sequencing, carrier

I. DAT VAN DE

Loan duBng cd Duchenne (DMD) la mot
trong nhitng bénh ly di truyén than kinh cg hay
gdp nhat. Bénh c6 tan suat 1/3500 tré trai,
nguyén nhan la do dét bién gen dystrophin ndm
trén nhiém sic thé gidi tinh X. Khi ngu’dl me la
ngudi lanh mang gen bénh thi ¢ thé sinh ra con
trai mac bénh vdi ty 1€ 50% [1],[2]. Bénh loan
duGng cd Duchenne co triéu chiing dac trung vdi
su’ yéu cd tién trién, phi dai bap chan, tdng sinh
cac t6 chirc trong cd. Bénh nhan thudng mat kha
nang di & Ira tubi 11-12 va tr vong & Ira tudi 20
do cac bién chimg cla bénh [3], [4], [5]. Bénh
van chua cé phudgng phap diéu tri dac hiéu, vi
vay xét nghiém phat hién ngudi mang gen bénh,
tu van thuc hién di truyén va chan doéan trudc
sinh v8i nhitng phu nif la nguGi lanh mang gen
bénh van dong mot vai trd quan trong trong
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giam ti 1& sinh con mac bénh. Trong cac ky thuat
di truyén phan t hién nay dang dudc ap dung
dé phat hién dot bién gen dystrophin thi ky thut
MLPA dugc 'ng dung rong rdi do co6 kha nang
khao sat dot bién xoa doan va lap doan gen
Dystrophin trén 79 exon, tuy nhién van con
khoang 35-40% cac dét bién diém can phai ap
dung ky thuét giai trinh tu gen dé& phat hién méc
du ky thuat giai trinh tu gen thuGng can nhiéu
thai gian va gia thanh cao [6],[7],[8].

Nghién cltu dugc tién hanh véi muc tiéu ’ng
dung ki thudt MLPA va giadi trinh trong chén
doan ngudi lanh mang gen bénh DMD nhdm
phat hién t6i da cac loai dot bi€n gen Dystrophin,
tlr d6 lam cd s chan dodn truGe sinh bénh ly nay.

Il. BOI TUQNG VA PHU'ONG PHAP NGHIEN CU'U

2.1. Poi tugng nghién ciru. 85 thanh vién
n{r trong 35 gia dinh ngudi bénh DMD cé dot
bién gen Dystrophin.

2.2. Phuong phap nghién ciru: Mo ta cat
ngang

_ Xac dinh dét bién diém gdy bénh DMD
bang ky thuit MLPA

Bién tinh DNA. Phan (ng lai: Hai doan lai
cla 2 phan tur oligonucleotid s& gan vSi DNA dich
dac hiéu & vi tri sat nhau.

Phan &'ng ndi. Phan Ung khuéch dai gen
PCR: Sau phan tng PCR, moi probe sé dugc
khuéch dai thanh nhiéu ban sao, sau dé dugc
phan tach bdng phuang phap dién di mao quan.

_ Xac dinh dgt bién diém gdy bénh DMD
bang ky thudt gidi trinh tu’ gen. San pham
PCR sau khi dudc khuéch dai bang nhitng cap
moi dac hiéu s€ dugc lam nguyén liéu cho ky
thuat giai trinh tu gen.

Phan (ng PCR giai trinh tu phat hién dot
bién clia gen dystrophin:

+ Phan Urng PCR giai trinh tu

+ Tinh sach san phdm PCR giai trinh tw

+ Dién di san phdm PCR gidi trinh tu gen

dystrophin bang hé thdng giai trinh tu ABI Prism
3100 (Applied Biosystems).

+ Phan tich két qua: So sach két qua giai
trinh tu cac exon cua gen dystrophin vdi trinh tu
gen chudn tuong (ng cua ngdn hang gen
(GeneBank). Tai Trung tam nghién clru Gen —
Protein stif dung phan mém CLC Main Workbench
dé phén tich két qua giai trinh tu gen.

2.3. Van dé dao duc trong nghién ciru.
Nhitng gia dinh c6 bénh nhan dugc chan doan
mac bénh loan dudng ¢ Duchenne s& dugc dua
vao nghién clu khi dong y tu nguyén tham gia.
Gia dinh va bénh nhan sé dugc tu van va gidi
thich cu thé vé y nghia, muc dich, qui trinh
nghién clru, quyén dugc tu do rat khdi nghién
cltu, quyén dugc dam bao bi mat ca nhan trong
qua trinh nghién clru va vé két qua nghién clu.
Cac thong tin vé bénh nhan, ngudi nha bénh
nhan va k&t qua chan doan hoan toan dudc git?
bi mat, dac biét d6i vai thong tin vé gidi tinh cua
thai nhi.

Il. KET QUA NGHIEN cU'U

Trong 85 thanh vién nit cta 35 gia dinh bénh
nhan DMD, xac dinh 52 thanh vién la ngudi lanh
mang gen bénh, chiém ty |1é 61%; 33 thanh vién
khéng mang gen bénh, chi€ém ty |I& 39%. Trong
s06 52 nguGi lanh mang gen bénh, xac dinh dugc
33 dang dét bién trong dé c6 20 dang dot bién
xoa doan, chiém ty |é 64,5%; 9 dang dot bién
diém, chiém ty 1& 29% va 2 dang dot bién 13p
doan, chiém ty Ié 6,5%.

3.1. Két qua xac dinh ngudi lanh mang
gen bénh doét bién xoa doan va lap doan
bang ky thuat MLPA. Trong 85 thanh vién nir,
66 thanh vién nit thudc gia dinh ngudi bénh
DMD c6 dobt bién xda doan va lap doan va dugc
ti€n hanh xac dinh nguGi lanh mang gen dét bién
bang k¥ thuat MLPA. Két qua da xac dinh dugc
40 (60,6%) nguGi lanh mang gen bénh va 26
(39,4%) ngudi khong mang gen dot bién.

Bang 1. Cic dang dot bién duoc phat hién trén nguoi Ianh mang gen bénh bang ky

thudt MLPA
Dang dot e Al A So6 thanh vién nir|S6 thanh vién ni|
STT bié’ngc’i BN | Exon Vi tri dot bien mang gen khong mang gen
1 | Xoa doan 3-7 Vung 5’ tan 1 0
2 | Xoaddoan | 3-13 Vung 5’ tan 3 1
3 | Xoadoan | 4-6 Vung 5’ tan 1 0
4 | Xoa doan | 8-12 Vung 5’ tan 1 0
5 | Xoa doan | 8-13 Vung 5’ tan 1 3
6 | Xoa doan | 12-13 Vung 5’ tan 10 3
7 | Xoa doan | 12-29 Vung 5’ tan 1 0
8 | Xoa doan | 7-43 | Vung 5’ tan dén vung trung tam 1 0
9 | Xoa doan | 11-39 | VUng 5’ tan dén vlng trung tam 5 6
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10 | Xod doan | 19-52 | Vung 5’ tan dén vung trung tam 1 0
11 | Xoa doan | 35-43 Vung trung tam 1 0
12 | Xoa doan 44 Vung trung tam 1 0
13 | Xoa doan 44 Vung trung tam 4 8
14 | Xoa doan 44 Vung trung tam 1 0
15 | Xoa doan | 45-47 Vung trung tam 1 0
16 | Xoa doan | 48-50 Vung trung tam 1 0
17 | Xoa doan | 48-50 Vung trung tam 1 0
18 | Xoa doan | 48-50 Vung trung tam 1 0
19 | Xoa doan | 49-52 Vung trung tam 1 0
20 | Xoa doan 51 Vung trung tam 1 0
21 | Xoa doan | 51-53 Vung trung tam 0 1
22 | Xoa doan | 45-51 Vung trung tam 0 3
23 | Xoa doan | 47-50 Vung trung tam 0 1
24 | Lap doan | 14-43 | Vung 5’ tan dén vung trung tam 1 0
25 | Lap doan 44 Vung trung tam 1 0
Tong 40 26

3.2. Két qua xac dinh ngudi lanh mang gen bénh dot bién diém bang ky thuat giai
trinh tu gen. 19/85 thanh vién nir thudc gia dinh ciia 10 ngudi bénh DMD c6 ddt bién diém s& dugc
phén tich tinh trang mang gen d6t bién bang ky thuét giai trinh tu’ gen. K&t qua chan doan dugc 12
thanh vién nir la ngudi lanh mang gen bénh, chiém ty 1€ 63,2% va 7 thanh vién nit khéng mang gen
bénh, chi€ém ty 1€ 36,8%.

Két qua xac dinh nguoi lanh mang gen bénh & gia dinh nguoi bénh DMD co dét bién
diém mét 2 nucleotid:

Chu thich

Ngudi nir binh thuong

(*) Nguai nix mang gen bénh

. Nguoi nam bi bénh

Hinh 1. So' doé pha hé gia dinh

‘Nguc‘yi nam bj bénh DMD da tir vong

[ ] Ngusi nam binh thuong

nguoi bénh D.81

CATCACTAACACAGACAACTGTAAT

€.2032_2033 CA

Gia dinh bénh nhan DMD cé 2 thanh vién
nam dugc chdn doan mdc bénh. K& qua giai
trinh tu gen xac dinh bénh nhan DMD mang dot
bién diém mat 2 nucleotide CA & vi tri
2032_2033 trén exon 17 gen dystrophin gay Iéch
khung dich ma va hinh thanh ma két thic sém
tao nén protein dystrophin khong hoan chinh.
Pay la pha hé gia dinh c6 2 bénh nhan DMD, vi
vay thanh vién nir Il la ngudi mang gen dot
bién di hgp tir bat budc do co con trai va em trai
bi DMD. Tién hanh gidi trinh tu gen cho thanh
vién nif I va IIo.

<.2032_ 2033delCA
P- Q678D £sX41

CATCACTAACAGACAACTGTAAT

B A N

A A A AN AN AN NAAA

Nguwdi binh thuwong

CATCACTAACACAGACAACTGTAAT

Me bénh nhan (miu mau)

<c.2032_2033 CA

c.2032_ 2033 delCA
P- Q675D£sX41

Bénh nhan

<.2032_2033delCA
- Q678D 6EX41

CATCACTAACACAGACMACTGTWATC

D/\ /\/\ "\/\ N N\HQ N

Me bénh nhan (miu té6c)

CATCACTAACACAGACCTGTGATG

Hinh 2. Hinh anh giai trinh tu’ gen gia dinh nguoi bénh DMD
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Qua phan tich gen cho thdy bénh nhan DMD
(hinh B) mang dét bién diém c2032_2033delCA
(p.Q678DfsX41. Me bén nhan (II2) va ba ngoai
ngudi bénh DMD (I1) co két qua giai trinh tu' xuat
hién cac dinh chdng 1én nhau tir diém dot bién
€.2032_2033 (hinh E), vi vay la ngudi lanh mang
gen bénh. Thanh vién nir II; khong thuc hién xét
nghiém chan doén gen.

IV. BAN LUAN

Trong cac dang dot bién, dot bién xoa doan
xuat hién vdi ty |1é cao nhat vdi ty Ié 64,5%); dot
bién diém chiém ty 1é 29% va dot bién 13p doan
chiém ty Ié thap nhat véi 6,5%. Két qua nay
cling tuong dong vai cac cong bo khac trén thé
gidi. Hién nay,

Ky thudt MLPA cé thé xac dinh cac dot bién
xoa doan va lap doan, tuy nhién vdi cac dot bién
diém thi can st dung ky thudt giai trinh tu gen.
Vi vay viéc phGi hgp 2 ky thuat MLPA va giai
trinh tu gen sé gilp phat hién dugc hau hét cac
truGng hdp ngudi lanh mang gen bénh. Loan
duBng cd Duchenne la bénh ly di truyén gen ldn,
lién két vai NST gidi tinh X, khéng co alen tugng
Ung trén Y. Ngudi me mang gen doét bién di hgp
tr c6 kha nang sinh con trai bi bénh vdi ty 1€
50%. Chinh vi vay, xac ngudi lanh dinh nguGi
lanh mang gen bénh va tu van di truyén cé vai
trd quan trong trong viéc giam ty I& sinh con mac
bénh théng qua chan doan trudc sinh hay gan
day 1a chan dodn tién lam té.

Theo phan tich dot bién tai mot pha hé bénh
nhan DMD cho thdy me bénh nhan (thanh vién
nr II2) dugc xac dinh la ngudi lanh mang gen
bénh qua phan tich pha hé (nguGi mang dot bién
di hop tir bat budc), tuy nhién két qua giai trinh
tu gen tir DNA mau mau cla thanh vién nir nay
khdng phat hién dot bi€n (hinh C). Khi giai trinh
tu gen tor DNA mau toc cla thanh vién nif nay
thdy xudt hién cac dinh chdng Ién nhau tir diém
dot bién c.2032_2033 trén gen dystrophin,
khang dinh c6 doét bién di hgp tir tr DNA mau
toc (hinh D). Do khéng phat hién dugc dot bién
tlr DNA mau mau nhung lai tim thdy dot bi€n tir
DNA mau téc cla thanh vién nir II> nén day la
ngudi mang gen dot bién di hop tir thé kham.

Hién nay cd rat nhiéu cac ky thuat di truyén
phan tr dugc ('ng dung trong chan doan ngudi
lanh mang gen bénh DMD. Tuy nhién do gen
Dystrophin la mét trong nhiing gen 18n nhat co
thé vdi 79 exon, viéc xac dinh dot bién gen trén
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gen Dystrophin doi khi con gap nhiéu kho khan.
Hién nay, vdi nhitng trudng hgp dot bi€én xoa
doan hodc 1&p doan co thé sir dung ky thudt
MLPA d€ xac dinh nguGi lanh mang gen bénh,
tuy nhién véi cac dot bién diém thi van can sur
dung ky thuat gidi trinh tu gen. Ky thuat giai
trinh tu gen mac du tén nhiéu thdi gian va chi
phi cao, tuy nhién vé&i nhitng trudng hgp khong
phat hién dugc dét bién bang ky thuat MLPA hay
PCR thi ky thuat giai trinh tu gen van can dugc
thuc hién d€ phat hién cac trudng hop dot bién
diém & bénh nhan DMD. Khi da c6 dot bién chi
diém & bénh nhan, ky thudt giai trinh tu gen s&
dugdc thuc hién dé phat hién dot bién cho cac
thanh vién nit trong pha hé. TU dé tu van di
truyén, chan doén trudc sinh bénh DMD khi cac
thanh vién nir nay mang thai.

V. KET LUAN

Ung dung thanh cong ky thudt MLPA va giai
trinh tu gen trong phat hién ngudi lanh mang
gen bénh DMD cho 85 thanh vién nir cta 35 gia
dinh bénh nhan DMD. Xac dinh 52 thanh vién nit
la ngudi lanh mang gen bénh, 33 thanh vién nit
khong mang gen bénh.
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