s Khoa hoc Y - Duoc

Xac dinh ngwoi lanh mang gen bénh
_ loan duong co Duchenne
bang ky thuat microsatellite - DNA

Lé Thi Phwong, Trin Huy Thinh, Trin Van Khanh*
Truong Pai hoc Y Ha Noi
Ngay nhan bai 17/7/2019; ngay chuyén phan bién 25/7/2019; ngay nhén phan bién 28/8/2019; ngay chap nhan ding 20/9/2019

Tom tiit:

Loan duéng co Duchenne (Duchenne muscular dystrophy - DMD) 1a mét trong nhirng bénh 1y di truyén 1in lién két
v6i nhiém sic thé (NST) gi6i tinh X phé bién nhét. Hién nay chua c6 phwong phap diéu tri dic hiéu, tré mic bénh cé
biéu hién yéu co tién trién, mat dan kha ning di lai. Phat hién ngudi lanh mang gen bénh va tw vén di truyén la giai
phap hiéu qua nhit givip ngin ngira va giam ty 1& mic bénh. Viéc nay c6 thé dwoc thuc hién bing cac ky thuat true
tiép nhuw MLPA (Multiplex ligation-dependent probe amplification) va giai trinh tw gen dwa vao ddt bién chi diém &
bénh nhan. Tuy nhién, nhirng trwong hop khé khin dé phat hién dot bién do ciu triic gen 16n thi ky thuat gian tiép
nhw phén tich microsatellite - DNA c6 thé dwoc ap dung. D@ tai dwge thwe hién (2018-2019) véi muc tiéu ap dung k§
thuat microsatellite phat hién ngwoi lanh mang gen bénh DMD. Nghién ctru xac dinh dwge 5/5 ngwdi me va 16/33

thanh vién nir trong pha hé ciia 5 gia dinh bénh nhan DMD la ngwoi lanh mang gen bénh.

Tir khoa: loan duwong co Duchenne, microsatellite - DNA, nguwoi lanh mang gen bénh.

Chi sb phdn logi: 3.5

Dat van de

DMD la mdt bénh ly rdi loan than kinh co hay gép nhét, chi
yéu & tré trai voi tan suit méc bénh cao, ty 1¢ mic dao dong tur
10,71 dén 27,78 trén 100.000 ngudi [1, 2]. Biéu hién 1dm sing
mang tinh chét tudn tién, tré mét kha ning di lai, tan phé va chét
trude tudi truong thanh. Bénh di truyén lan lién két vai NST gisi
tinh X. Dot bién gen dystrophin din dén sy mat toan ven cla
protein dystrophin - mot protein dong vai tro quan trong dé bao
v€ co trong qué trinh co co gdy nén bénh [3]. Co ba dang dot
bién gen dystrophin thuong gap: dot bién x6a doan gen dystrophin
(60+65%); dot bién diém (25+30%) va dot bién lip doan (5+10%)
[4].

Nhimg tién bo y hoc nhim diéu tri bénh DMD trong hai thap
ky gan day da glup ndng cao chét luong cudc song ciing nhu kéo
dai thoi gian song cua bénh nhan. Liéu phap diéu tri gen ddi voi
bénh nhan DMD dem lai hy vong to 16n cho ngudi bénh nhung
van dang trong giai doan nghién ciru va thir nghiém [5, 6], vi vy
sang loc ngudi mang gen bénh va chan doan trudc sinh bénh ly
DMD van d6ng mot vai trd quan trong, 14 co sé khoa hoc cho cong
tic tu van di truyén, chan dodn trudc sinh va chan dodn tién lam to
(Pre-implantation genetic diagnosis - PGD) [7], nhim dua ra 1oi
khuyén di truyén cho san phu va gia dinh, giam ty 1¢ sinh con méc
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bénh, tang hiéu qua cong tac phong ngira bénh tat va ning cao chat
luong chiim soc stre khoe cong dong.

Hién nay, c6 nhidu k¥ thuat sinh hoc phan tir dugc ap dung aé
phat hién tryc tiép cac dot bién gen dystrophin & bénh nhan DMD
va nguoi lanh mang gen bénh nhu k§ thudt MLPA v6i d chinh xac
cao, ¢ thé phat hién dugc dot bién mét doan trén ca 79 exon hay
k¥ thuat giai trinh tu gen c6 thé phat hién dugc toan bo dot bién
diém [8]. Tuy nhién, gen dystrophin c6 chiéu dai rit 16n nén viéc
phat hién duoc toan bo dot bién gen s& mat rat nhiéu thoi gian va
kinh phi, ngoai ra, van con nhitng bénh nhan DMD/loan dudng co
Becker (BMD) chua phét hién thay dot bién gen dystrophin [9].
Phan tich microsatellite - DNA la phuong phap gian tiép (linkage
analysis) ¢6 thé phat hién duoc nguoi lanh mang gen dua vao céc
doan trinh tu ngén lp lai lién tiép (Short tandem repead - STR)
dé xac dinh allele dot bién v6i thoi gian phan tich nhanh hon va
gi4 thanh phan tich ré hon. O Viét Nam, viéc phét hién nguoi lanh
mang gen bénh DMD bang phuong phap gién tiép thong qua phan
tich microsatellite - DNA vin chua duoc ap dung rong rai. Xuat
phat tir thyc té d6, nghién ciru dugc tién hanh véi muc tiéu dp dung
k¥ thut microsatellite - DNA dé xac dinh nguoi lanh mang gen
bénh DMD.
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Abstract:

Duchenne muscular dystrophy (DMD) is one of
the most common genetic disorder associated with
sex chromosome X. Currently, there is no effective
treatment; children with the disease show progressive
muscle weakness, gradually losing their ability to walk.
Detecting the carriers and giving genetic counseling is the
most effective solution to help reduce disease incidents
and reduce morbidity. This can be done with direct
techniques such as Multiplex ligation-dependent probe
amplification (MLPA) and sequencing of genes based on
the mutations of patients. However, in some cases that are
difficult to detect mutations due to large gene structure,
indirect techniques such as microsatellite - DNA analysis
can be applied. The study used the microsatellite - DNA
technique and identified 5/5 mothers and 16/33 female
members in the pedigrees of 5 families which have DMD
patients are carriers.

Keywords: carriers of DMD, duchenne muscular
dystrophy, microsatellite - DNA.

Classification number: 3.5

Doi tuong va phuong phap

Déi tirong

-5 bénh nhan DMD khong ¢6 quan hé huyét thong da x4c dinh
dugc dot bién gen dystrophin.

- 38 thanh Viét} nfr,(mc, ba ngoai, chi em gai, chi em ho, bac gai,
di...) c6 cung huyet thong bén ngoai véi bénh nhan.

Cac mau mau dugc thu thap va thyc hién nghién ciru tai Trung
tam Nghién ctru gen - protein, Truong Pai hoc Y Ha Noi (2018-
2019).

Phuwong phap

Phirong phdp nghién ciru: thiét ké nghién ctru mo ta cit ngang.

Cdc kJ thudt su dung trong nghién ciru:

- Tach chiét DNA: DNA duoc tach chiét tir bach ciu mau ngoai
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vi ctia bénh nhan va nguoi nha bénh nhan (me, chi gai) bing kit
Promega Wizard® Genomic DNA Purification Kit, quy trinh tién
hanh theo hudng dan clia nha san xuat.

- Phan tich microsatellite - DNA: day la k¥ thuat PCR sir dung
cac cdp mdi o gan huynh quang dé khuéch dai nhitng ving trinh
tyr 13p lai ngdn (Short tandem repeat - STR) va x4c dinh kich thudc
cua chung thong qua di¢n di mao quan trén mdy giai trinh tu gen
(automated DNA sequencer).

Pé xac dinh duoc allele bénh tir ngudi me truyén cho con trai,
nghién ciru khuéch dai 6 STR ¢o ty 1€ di hop tir cao trén quan
thé nguoi Viét Nam bao gom: DSTR49, DSTR50, DXS1036,
DXS1067, DXS890, DXS9907. Xac dinh kich thudc cac STR di
hop tir cia me, d6i chiéu vdi kich thude STR cia bénh nhéan dé tim
ra allele bénh va allele lanh. Déi chiéu két qua cua cac thanh vién
nir khac trong gia dinh bénh nhan dé xéc dinh tinh trang mang gen
cua timg thanh vién.

Dua véo kich thude va mau sdc chia 6 STR thanh 2 set dé thuc
hién 2 phan (mg multiplex PCR: set 1 gom cac STR: DXS890,
DXS9907 va DSTRA49; set 2 gom cac STR: DSTR50, DXS1036
va DXS1067.

Thanh phén cua phan (mg PCR timg set: 10x dém PCR; 2,5 mM
dNTP 0,2 pl' mo6i moi; 0,5 unit Tag polymerase; 20 ng DNA va H,0,
tong thé tich 20 pl. Chu ky nhiét phan tmg PCR: 94°C/30 gidy;
[94°C/30 gidy, 59°C/30 gidy, 72°C/30 gidy] x 35 chu ky; 72°C/5
phit. San phim khuéch dai PCR dugc dién di trén hé théng phan
tich di truyén GenomeLab™ GeXP Genetic analysis system cua
Hang Beckman Coulter. Két qua dugc phan tich béng phin mém
Fragments analysis trén may Beckman coulter CEQ 8800.

- Xac dinh dot bién gen dystrophin: k¥ thudt giai trinh ty gen
dé x4c dinh dot bién xoa doan nhw quy trinh di mo ta trudc day
[9]; k¥ thuat MLPA xac dinh dot bién gen trén bénh nhan va nguai
lanh mang gen bénh dugc thyc hién nhu quy trinh d8 mo ta trude
day [10].

Dao dirc nghién ciru: bénh nhan va ngudi nha hoan toan tu
nguyén tham gia vao nghién ctru. Bénh nhan hoan toan ¢ quyén
rat lui khoi nghién ciru khi khong dong y tiép tuc tham gia vao
nghién cru. Bénh nhén va ngudi nha bénh nhén s¢ dugc thong bao
vé két qua xét nghiém gen dé gitip cho céc bac sy tu van di truyén.
Céac thong tin ca nhan s€ dugc dam bao bi mat.

Két qua

Két hop ky thudt phan tich trwec tiép va ky thudt phan tich
microsatellite - DNA dé xdc dinh nguwoi lanh mang gen bénh
DMD

Phd hé gia dinh bénh nhan ma sé MDI:

Pha h¢ gia dinh bénh nhan ma s6 MD1 c6 mét con trai va mot
chau trai con chi gai tht 2 bi bénh DMD, giai trinh ty gen xac dinh
duoc bénh nhan bi dot bién ¢.6889C>T(p.Q2297X) trén exon 47 gen
dystrophin, me¢ bénh nhan va chi gai thtr 2 12 nguoi lanh mang gen
bénh, céc thanh vién nit con lai khong c6 dot bién (hinh 1).
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Hinh 1. Hinh &nh két qua giai trinh ty gen clia pha hé MD1.

Khi khuéch dai 6 STR c6 ty 1& di hop tir cao trén quan thé nguoi
Viét Nam v6i cac mau cia pha hé MD1 d xac dinh dugc 4 STR di
hop tir & ngudi me 1an luot 1a: DXS890, DXS1067, DXS1036 va
DSTRS50. Béi chiéu kich thudc cic STR di hop tir & ngudi me voi
con trai bi bénh xac dinh dugc allele dot bién ¢ ngudi me co kich
thude cac STR trén lan luot 1a 170, 222, 148, 242 va allele binh
thuong co kich thudc lan luot 1a 164, 226, 144, 246. Nhu vy,
ngudi con gai nhén allele bénh X°(170-222-148-242) tir me thi s&
12 nguoi lanh mang gen bénh, con con gai nhan allele binh thuong
X(164-226-144-246) s& 1a ngudi hoan toan binh thuong. Két qua
xé4c dinh dugc con gai thir 2 mang gen bénh, con con gai dau, con
gai thu 3 va 2 chau géi cua bénh nhan 1a nguoi binh thudng (hinh
2). Két qua nay hoan toan tring khép vai két qua cua k¥ thuat giai
trinh ty gen.
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Hinh 2. Hinh anh pha hé gia dinh bénh nhan MD1.

Bénh nhén tham
gia nghién ctru
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thuong

Gia dinh bénh nhan ma sé MD2:

Gia dinh MD2 c6 hai ngudi con trai bj bénh. Két qua MLPA
cho théy bénh nhan bi dot bién mét doan exon 8-15 gen dystrophin.
Me va ba ngoai la nguoi lanh mang gen bénh, hai di bénh nhan la
ngudi binh thuong. Tién hanh phan tich cac STR twong tu véi
gia dinh MD1 ciing cho két qua tuong ddng giita 2 phuong phap
MLPA va microsatellite - DNA. Nhu vdy, két qua phat hién nguoi
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lanh mang gen bénh bang k¥ thuét tryc tiép nhur giai trinh tu gen
va MLPA hoan toan trung khép voi két qua cua ky thuat gian tiep
12 phan tich microsatellite - DNA.

Xdc dinh ngwoi lanh mang gen bénh DMD bﬁng ky thudt
phin tich microsatellite - DNA

Ap dung quy trinh xac dinh nguoi lanh mang gen bénh bing k
thudt microsatellite - DNA cho céc thanh vién nir trong 3 gia dinh
cua cc bénh nhan DMD chua xéc dinh dugc dot bién chi diém
trén bénh nhan.

' Két qua phan tich microsatellite - DNA gia dinh bénh nhan mi
s0 MD4:

Pha h¢ gia dinh bénh nhan MD4 c6 mét con trai (I111) bi bénh,
bénh nhan c6 mot bac trai va mot cdu dd mat vi bénh DMD, nhu
vay me bénh nhan (I12) va ba ngoai bénh nhan (I1) 12 nhiing ngudi
di hop tir bit budc. Thuc hién phan tmg PCR khuéch dai 6 STR x4c
dinh dugc allele bénh cta pha hé c6 kich thude cac STR DXS890,
DXS1067, DSTR49, DSTR50 tuong tng la 174, 222, 242, 226;
trong pha hé¢ c6 me, ba ngoai va bac gai bénh nhan mang allele
bénh X°(174-222-242-226) 1a ngudi lanh mang gen bénh, con em
gai bénh nhan nhan allele lanh tir nguoi me X(170, 214, 232, 248)
la nguoi binh thuong (hinh 3).
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Hinh 3. Hinh dnh dién di STR: DXS1067 va DSTR49 cta pha hé
MD4. X la allele lanh, X" |4 allele bénh.

Thyc hién tuong tu vdi cac pha hé con lai thu duoc két qua
nhu bang 1.

Bang 1. K&t qua phét hién nguovi lanh mang gen bénh DMD
bang ky thuat microsatellite - DNA.

Khong mang

Thanh vién gia dinh Mang gen bénh a0 bt Téng s6
Me bénh nhan 5 0 5
Thanh vién nir khac 16 17 33
Téng 21 17 38
60



Két qua bang 1 cho thdy, 5/5 ngudi me di duoc phat hién 1
nguoi lanh mang gen bénh, 16/33 thanh vién nir khac (gdm ba
ngoai, em gai, chi gdi, di, bc gai, chi ho, em gai ho cla bénh
nhan) 1a nguoi lanh mang gen bénh, 17/33 thanh vién la nguoi
binh thudng.

Bénh DMD va BMD gdy nén boi dot bién gen dystrophin di
truyén lin lién két NST gi6i tinh X. Me 1a ngudi lanh mang gen
bénh s& co xac suét sinh ra 50% con trai bi bénh va 50% s con gai
s€ 1a nguoi lanh mang gen bénh giong me. Pay 12 bénh di truyen
c6 tién lugng ning, biéu hién 1am sang mang tinh chat tuan tién,
tré bi teo co, mét kha nang di lai va chét trude tudi trudng thanh do
suy tim va r6i loan ho hap. Hién nay chua c6 phuong phap diéu tri
bénh hi¢u qua nén viéc phat hi¢n nhiing nguoi lanh mang gen bénh
trong gia dinh bénh nhan va tu van di truyén van 1a bién phap hiru
hiéu nhét dugc cdc nha khoa hoc dit 1én hang dAu nham giam thiéu
nguy co méic bénh va phat tan gen bénh trong cong dong [11, 12].

Cac xét nghiém di truyén dé xac dinh dot bién gen khong dé
dang thyc hién duoc do kich thudc rat 16n ciia gen dystrophin, cic
dang dot bién vo cung da dang va phuc tap. Ky thudt MLPA cho
phép khuéch dai cing lic 79 exon v6i do chinh xac cao nhung
ciing chi xac dinh dugc 70% bénh nhan DMD/BMD bi x6a doan
hoac lap doan, 30% bénh nhan con lai c6 dot bién nho doi hoi phai
st dung thém m¢t phuong phép khic nhu gidi trinh ty Sanger. K§
thuat giai trinh tu gen thé hé mdi (next-generation sequencing -
NGS) 1a k¥ thudt sinh hoc phan tr hién dai nhit hién nay cling chi
xéc dinh dugce dot bién & 92% tong s6 bénh nhan DMD/BMD [13,
14]. Nhitng truong hop khong phat hién thiy dot bién chi diém
trén bénh nhan 13 rao can 16n cho xac dinh nguoi lanh mang gen
bénh do cdu tric ciia gen dystrophin qué 16n. Khi do, ky thudt phan
tich gian tiép dua vao kich thudc cac STR dé viée xéc dinh allele
dot bién tré nén hiéu qua.

Nghién ciru nay da tién hanh k¥ thudt phan tich microsatellite
- DNA dé xédc dinh ngudi lanh mang gen bénh thong qua viée
khuéch dai 6 vung trinh ty 13p lai STR c6 tinh da hinh cao trén
quﬁn thé nguoi Viét Nam bao gém: DSTR49, DSTR50, DXS1036,
DXS1067, DXS890, DXS9907. Viéc khuéch dai cic STR nay dya
trén nguyén tic ciia phan tmg PCR vdi cac mdi duge gan huynh
quang. San phim sau khi khuéch dai duoc dién di trén hé thong
dién di mao quan c6 do phan giai cao, co thé nhan dién duoc cac
mau huynh quang ctia san pham PCR, do d6 ¢6 thé xac dinh duoc
do dai (kich thudc) cta tung STR. Dya vao Quy ludt phan ly doc
lap cua Mendel va Quy ludt di truyén lién két véi NST gi6i tinh
X, nghién ctru phén tich kich thudc cac STR di hop tir ciia me, ddi
chiéu véi kich thude cac STR ciia bénh nhan dé tim ra allele bénh
va allele lanh. Khi da xac dinh duoc allele bénh, ddi chiéu két qua
cua ting thanh vién nit trong gia dinh bénh nhan s€ x4c dinh dugc
tinh trang mang gen hay khong mang gen cta thanh vién do. Két
qua nghién ctru xac dinh duoc 5/5 ngudi me la nguoi lanh mang
gen bénh, 16/33 thanh vién nit trong gia dinh bénh nhan 1a nguoi
lanh mang gen bénh. Ky thuat phan tich microsatellite - DNA htra
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hen 12 mot phuong phép hitu hi¢u dé phat hién nguoi lanh mang
gen bénh DMD ¢ Vi¢t Nam.

£ a
Ket ludn

Bing k§ thuat phan tich microsatellite - DNA, nghién ciru da
phat hién 5/5 nguoi me va 16/33 thanh vién nit trong phd hé 5 gia
dinh la nguoi lanh mang gen bénh DMD.
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