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DANH MUC CHU VIET TAT

BMD Becker Muscular Dystrophy (Bénh loan dudng co
Becker)

CK Creatine Kinase

CDPTS Chan doén trudc sinh

DMD Duchenne Muscular Dystrophy (Bénh loan dudng co
Duchenne)

DNA Deoxyribo Nucleic Acid

GTTG Giai trinh tu gen

kb Kilo base

MLPA Multiplex Ligation Probe Amplification

NST Nhiém sdc the

NST X Nhiém sic thé X

NSTY Nhiém séc the Y

PCR Polymerase Chain Reaction

PGD Preimplantation Genetic Diagnosis

rfu Relative fluorescent unit

RNA Ribo Nucleic Acid

RPA Relative Peak Area

RT - RCR Reverse transcription PCR (PCR sao ma ngugrc)

STR Short tandem repeat (Trinh ty 13p lai ngin)
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PAT VAN PE

Loan dudng co Duchenne (DMD) 14 bénh 1y di truyén than kinh co hay
gip nhat véi tan sudt 1/3600 tré trai [1]. Bénh gy nén do dot bién gen
dystrophin, mdt trong nhitng gen ngudi 16n nhat duoc phat hién cho dén nay.
Gen dystrophin nam trén canh ngan nhiém sic (NST) thé giéi tinh X, ving
Xp2l c6 chidu dai khoang 2400kb véi 79 exon [2],[3]. Dot bién gen
dystrophin s& 1am giam hodc mat kha ning tong hop protein dystrophin, mot
protein déng vai trd quan trong dé bao vé té bao co khoi bi ton thuong trong
qua trinh co co gdy nén bénh DMD. Cho dén nay, nhiéu dang dot bién gen
dystrophin da duoc phat hién bao gdm dot bién xo4 doan, dot bién lip doan
va dot bién diém. Dot bién x6a doan chiém ti 1& cao nhat khoang 60%, tiép
theo 1a dot bién diém chiém ti 1& khoang 30-35%, dot bién lip doan chiém ti
1¢ thap nhét khoang 5-10%. DMD la bénh di truyén lan, lién két vi NST gidi
tinh X, trong truong hop me la nguoi lanh mang gen bénh sé c6 kha nang
truyén bénh cho 50% s6 con trai ctia ho va truyén gen bénh cho 50% s6 con
gai cua ho [4],[5].

Bénh loan dudng co Duchenne dac trung boi su yéu co ¢O tinh chéat tién
trién, biéu hién bang khé di lai, khé dimg 1én ngdi xudng va kho khan khi leo
cau thang, sau d6 mat dan kha ning di lai & lra tudi 11-12 va thudng tir vong
& ltra tudi ngoai 20 do tén thuong co tim va rdi loan co hé hap [3],[6],[7].
Hién nay bénh DMD van chua c6 phuong phap diéu tri dic hiéu, liéu phap
diéu tri gen van dang trong giai doan diéu tri thir nghiém, vi vay viéc phét
hién nguoi mang gen bénh va chin doan trudce sinh bénh DMD déng mot vai
trd quan trong gitp dua ra nhitng tu van di truyén thich hop nhim ngin ngtra
va lam giam ty 1& sinh con mac bénh, déng thoi giam bét ganh nang vé tinh
than va vat chat cho gia dinh ngudi bénh va ca xa hoi [8],[9]. Hién nay co
nhiéu k¥ thuat sinh hoc phan tor da dugc rng dung dé xac dinh dot bién gen
dystrophin. K§¥ thuat PCR va Multiplex PCR 14 k§y thuét truyén théng dé xac



dinh d6t bién x6a doan gen, tuy nhién cac k¥ thuat nay chi khao sat dugc dot
bién trén 25 exon & hai ving dot bién trong diém trong tong sb 79 exon cia
gen dystrophin. Gan day, ky thuat MLPA da bdc 16 nhitng uu diém vuot trdi so
voi cac k¥ thuat truyén théng v6i do chinh x4c cao, dé thuc hién, thoi gian thuc
hién ky thuat ngén, xac dinh dugc khong chi cac dot bién x04 doan ma ca cac
dot bién 1ap doan trén toan bd 79 exon [10],[11]. Tuy nhién, con khoang 30-
35% dot bién diém gen dystrophin khong xac dinh dugc bang cac ky thuat trén
ma can phai str dung k¥ thudt giai trinh tw gen dé giai trinh ty toan bo 79 exon.
Théng thudng, viéc chan doan trude sinh thuong dugc thyc hién bang
k¥ thuat phat hién dot bién truc tiép trén gen dystrophin dua vao dot bién chi
diém trén nguoi bénh. Tuy nhién, trong mot sd trudng hop ngudi bénh khong
phat hién thay dot bién, hodc viéc phat hién dot bién gap kho khan do ciu tric
gen qua 16n thi k¥ thuat phan tich gian tiép (Microsatellite DNA) c6 thé dugc
ap dung. Microsatellite DNA duoc phat trién dya trén k¥ thuat PCR truyén
théng véi viée st dung cac trinh tu moi c6 gan huynh quang dé khuéch dai
céc doan trinh ty 13p lai ngén va phén tich kich thudc cta ching thong qua
dién di mao quan trén may giai trinh tu gen dé xac dinh su c6 mat cua cac
alen khac nhau, dya vao phéan tich lién két co thé xac dinh dugc cac alen dot
bién trong bénh 1y di truyén. Viéc ap dung k¥ thuat Microsatellite trong chan
doan trudc sinh bénh DMD ¢6 thé ap dung cho tat ca thai phu ké ca nhiing
truong hop chua rd vi tri dot bién voi thoi gian tra két qua nhanh trong 48 -72
gid va chi phi xét nghiém thap [12],[13]. Vi vdy dé tai: “Chéan doan trudc
sinh bénh loan duéng co Duchenne bang ky thuit Microsatellite” duoc
thuc hién vé1 hai muc tié€u:
1. Phdt hién ngwoi lanh mang gen bénh loan dwong co Duchenne bing
ky thudt MLPA va gidi trinh tw gen.
2. Chédn dodn truwéc sinh bénh loan dwéng co Duchenne cho thai nhi
cia nhirng ba me la nguwoi lanh mang gen bénh loan dwong co

Duchenne bing kj thudt Microsatellite DNA.



CHUONG 1
TONG QUAN

1.1. Lich st nghién ctru bénh loan duéng co' Duchenne

Bénh loan dudng co Duchenne (DMD) lan dau tién dugec mo ta vao
nam 1852 boi Edward Meryon, mot bac si ngudi Anh. Ong mé ta chi tiét vé
mot gia dinh c6 4 ngudi con trai déu c6 biéu hién yéu co nhung khong hé co
bat thuong vé hé than kinh trung wong. Edward Meryon di chi ra sy ton
thuong té bao co sau khi quan sat dudi kinh hién vi, dong thoi phat hién bénh
1y nay chi xuét hién & con trai va dugc di truyén tir ngudi me [14].

Mot thap ky sau vao nam 1861, Guillaume Duchenne - mét nha than
kinh hoc ngudi Phap - da tng dung dong dién dé kich thich co va than kinh
trong diéu tri cho nhitng ngudi bénh méc loan dudng co dau tién cua ong.
Nam 1868, ong da mo ta su yéu co tién trién & 13 nguoi bénh goi 1a “liét co
gia phi dai”. Vi nhirng cong hién cta 6ng, sau ndy ngudi ta di 1iy tén 6ng dat
tén cho bénh la bénh loan dudng co Duchenne [14].

Khoang ndm 1959, 1an dau tién creatine kinase huyét thanh duoc dinh
lugng dé chan doan bénh va phat hién nguodi lanh mang gen bénh [15],[16].

Nam 1879, Gowers théng ké 220 nguo1 bénh va mo ta bénh DMD véi
nhirng hinh anh 1am sang dién hinh va rit chi tiét. Trong mot thoi gian dai
hon 100 niam bénh DMD chi dugc danh gid cha yéu & mirc d6 14m sang va
diéu tri chi dirng & mirc d6 cham soc, ho tro nguoi bénh [16].

Tir ndm 1975 — 1980, cac khiém khuyét co trong bénh Iy DMD duoc
xé4c dinh bang k¥ thuat hién vi dién tir va hoa sinh [14].

Trudc va sau ndm 1980, cic nghién ciru chu yéu tap trung vao chan

doan va dic biét 1a chan doan sém bénh DMD khi chua c6 biéu hién 1am sang



dong thoi phat hién ngudi mang gen bénh DMD bang do hoat do enzym
Creatin Kinase (CK) dé phuc vu cho diéu tri va tu van di truyén [17].

Nam 1981, Zatz va cdng su da phat hién gen dystrophin & vi tri Xp21.
Dén giai doan 1984 — 1987, Hoffman va cac cong sy di phat hién gen
dystrophin va san phim protein twong ung ctia gen. Tir nim 1983 — 1985,
RLFPs lan dau dugc sir dung dé phat hién nguoi lanh mang gen bénh va chan
doan trude sinh bénh loan dudng co Duchenne lan dau dugc thuc hién vao
nam 1985 [6],[14]. Sau nam 1987, cac phwong phéap di truyén phén tor duoc
phat trién manh & mot s6 nudc tién tién nham phat hién dot bién gen
dystrophin, chan doan trudc sinh, phat hién nguoi lanh mang gen bénh va tir
d6 tu van di truyén ciing nhu chan doan nhimg truong hop thai nhi mic bénh
loan dudng co Duchenne [14],[18].

Nam 1993, thanh phan va céu trac gen dystrophin da duoc mo ta day
du gdm 79 exon véi kich thude 3200kb [14].

Nam 1989, glucocorticoid lan dau duoc dua vao diéu tri bénh loan
dudng co Duchenne [19]. Pén nim 1990, liéu phap gen diéu tri bénh loan
dudng co Duchenne lan dau tién duoc tién hanh trén chudt mdx. Nam 1999,
liéu phap té bao gbc duoc nghién ciru htra hen kha ning diéu tri khoi bénh
loan dudng co Duchenne. Nam 2003, cac nha khoa hoc nghién ctru li€u phéap
gen sur dung cac chudi nucleotide ngin khéng ma hoa trong diéu tri loan
dudng co Duchenne va dén nim 2008, 1an dau tién liéu phap st dung cac
chudi nucleotide ngin khong ma héa duoc ap dung diéu tri trén ngudi bénh
DMD [20],[21],[22].

1.2. Triéu ching IAm sang, cin Iam sang, diéu tri bénh loan dudng co Duchenne
1.2.1. Triéu chirng lam sang
1.2.1.1. Triéu chung vé vin dong

Bénh DMD dic trung bai sy yéu co tién trién c¢6 xu hudng tir gan dén



xa. Trong giai doan dau sau sinh tré thudng khong co triéu chirng 14m sang,
chi mot s6 truong hop co giam truong luc co nhe. Triéu ching yéu co bat dau
xuét hién rd khi tré & giai doan tap di. Tré xuét hién hay té nga, kho khan khi
chay hoic leo cau thang va mat kha ning di lai, phu thudc xe 1in & lra tudi
12. Cubi cung ngudi bénh tir vong ¢ do tudi 20 do tinh trang yéu co toan than
gay suy ho hap va cac bénh Iy tim mach [2],[14].

Bénh DMD duoc biéu hién qua 3 giai doan chinh:

Giai doan 1: Nhimg nim dau sau sinh, ngudi bénh hiém khi biéu hién
triéu chimg, chi mot sé it truong hop c6 biéu hién giam trwong luc co kin déo.
Céc k¥ nang van dong tho so nhu 1at, ngdi va diung thuong phu hop voi lira
tudi, mot sb truong hop co thé hoi chdm. D4u hiéu sém nhét cua yéu co la tré
giit ¢6 kém hon nhitng tré cing Itra tudi. Nhimg triéu chimg 1am sang rd rang
thuong bat dau khi tré 3-5 tudi véi cac biéu hién nhu cham di hodc di lai hay
véap ngd, dién hinh 1a dang di lach bach do yéu cac co méng 16n va mong nhd,
hai chan mé& rong, di bang ngon chan do ban chan bi dudi thing, veo vao
trong va qua udn cdt séng. Trong giai doan ndy tré chua cé biéu hién teo co
[SLI1T],[23].

Giai doan 2: Day 1a giai doan toan phat cta bénh, xuat hién day du cac
triéu chtng. Tinh trang giam van dong xuat hién rd. Tré khong chay nhay
duoc nhu tré binh thuong, gip kho khin khi leo cau thang, dé vap ngi. Yéu
co tién trién tir gin dén xa, xuat hién & gbc chi nhiéu hon ngon chi va thuong
gip O vung thit lung chau hon 13 ving vai [24]. Yéu co thuong gip 1a yéu co
chi duéi, biéu hién bing dau Gowers: khi tré dang ngdi x6m mudn ding
thang 1én hodc dang nam mudn ngdi day, tré phai quay ngudi sang mot bén,
gap dau gbi vao mong, hai tay chdng va d& ngudi nhu tu thé nhu quy ban, sau
d6 ty hai tay 1an luot 1én cang chan, dau gbi va dui va ddy cho than thang day
[1],[16]. D4u hiéu Gower thudng xuit hién khi tré 3 tudi va biéu hién day du
khi tré 5 - 6 tudi. Mic du ddu hiéu Gower 1a triéu chirng 1am sang kinh dién

cua loan dudng co Duchenne nhung day la triéu chung khong dac hiéu, cac



bénh loan dudng co khac hay céac rdi loan yéu co dau gan ciing biéu hién triéu
ching nay [6],[23].

Tinh trang yéu cac co & mong lam tré co dang di lic ngudi, lach bach.
Khi dig tré phai dang chan, lung udn va bung phinh ra phia trudc. Dang di
Trendelenberg hay hong lic lu ciing xuét hién vao thdi diém nay. Chirc ning
clia cac co phia ddu xa thudng duge bao ton nén tré van co thé sir dung thia,
diia, ding but hay danh may. Co clng cac to chirc phan mém va bién dang cot
song c6 thé xut hién do tién trién ting dan cua yéu co va sy mat can bang giira
cac co. Sy co cung thudng gip ¢ mat ca, dau gbi, hong va khuyu tay [14].

Triéu chimg teo co nhiéu noi trén co thé cé tinh chat dbi xing ciing
xuat hién trong giai doan nay. Co lung rong va co nguc 16n bi ton thuong
som. Tiép theo 1a ton thuong teo cac co delta, co tam déu, co nhi dau, co mong
va co dui trude [24].

Gia phi dai co bap chan la ddu hiéu kinh dién & giai doan toan phat cua
bénh. Sy ting kich thudc bap chan do thAm nhiém md vao co va ting sinh
collagen. Tinh trang gia phi dai ¢ thé gip & co cang tay, co tam dau, co delta,

co trén gai, dudi gai, co nhai va ludi [16].

Hinh 1.1. Diu hiéu Gower
(nguon: Labeled-Jones Green Book II)



Giai dogn 3: xay ra & giai doan ngudi bénh 12-15 tudi, cac triéu ching
yéu co ngdy cang ning. Ngudi bénh mat kha ning van dong, hau hét phu
thudc xe ldn va dan téi cong veo cdt séng tién trién nhanh [14]. Thoi gian
duy tri kha nang di lai thay d6i & cac nguoi bénh khac nhau. Mot s6 nguoi
bénh phai sir dung xe lin lac 7 tudi, trong khi d6 mot khac o thé di lai mic
du kho khin dén nam 10 tudi ma khong can c6 bat ky mot can thiép chinh
hinh nao. Néu st dung cac khung nang 4o, vat 1y tri liéu va can thiép phéu
thuat nho (kéo dai gan Achilles) thi hau hét nguoi bénh DMD c6 thé di lai
dén nam 12 tudi [6],[14],[23]. Viéc kéo dai kha ning di lai ciia ngudi bénh
¢ tac dung phong ngira veo cot séng. Giai doan cudi, nguoi bénh dai tiéu
tién khong tu chu do ton thuong co vong hdu mon va co vong ni¢u dao. Ton
thuong co hd hip dan dén nhiém khuan hé hip, giam dung tich phdi. Yéu co
ving hau hong dé& din dén hit nham thirc an vao dudng ho hép, trao ngugc
dich qua miii. Bién dang 16ng nguc lam ning thém tinh trang suy giam dung
tich phoi va gay chén ép tim [14],[25]. Ngudi bénh thuong tir vong & do tudi
20-25 do suy ho hip, suy tim xung huyét, viém phdi hodc do sic va tic nghén
duong tho.
1.2.2.2. Triéu chung tai cdc co quan khac

Cham phat trién tri tué gap ¢ hau hét cac truong hop tuy nhién & mirc
d6 nhe, chi khoang 20-30% c6 chi s6 IQ < 70. Phan 16n nguoi bénh van c6
thé di hoc binh thuong [6].

Bénh 1y tim mach bao gdm nhip tim nhanh, suy tim quan sat thay ¢
50% - 80% cac truong hop [24]. Bénh co tim thudong xuat hién trong bénh ly
DMD, tuy nhién mirc do cta bénh c6 thé khong thuong ddng véi mirc do yéu

co. Mot sb trudong hop ngudi bénh tir vong sém do bénh 1y co tim trAm trong



trong khi vAn con c6 kha ning di lai. Nguoc lai, mot sb truong hop & giai
doan mudn cta bénh, chirc ning tim van tbt [14].
Nguoi bénh c6 thé xuat hién thoai hoa, xo hoa co nhung khong c6 tinh
trang dau co va chudt rat va hiém khi c6 voi hoa co [14].
1.2.2. Xét nghiém cdn ldm sang
1.2.2.1. Néng d¢ Creatine Kinase (CK)
Creatine Kinase (CK) la enzym xuc tic cho phan Gng tao nang lugng
cho qua trinh co, dudi co va qua trinh chuyén héa chit trong té bao co.
Creatine + ATP «~—phosphocreatine + ADP

Phosphocreatine 1a dang dy tritr nang lugng cho hoat dong co. Ba
isoenzym cia CK 1a CK-MM, CK-MB va CK-BB. CK-MM chiém 95% CK
toan phan, tdp trung chu yéu & md co van. CK-MB chiém 5% va tip trung
chu yéu & mé co tim. CK-BB chiém ty 1¢ khong dang ké va chu yéu tap trung
& t6 chirc ndo. CK-BB khong qua duoc hang rao mau ndo, do d6 khong xuét
hién trong huyét thanh [17],[24].

Chén doan bénh DMD thuong dua vao néng d6 CK trong mau [26]. O
ngudi bénh DMD, gen dystrophin bi dot bién 1am thay ddi cdu tric protein
dystrophin trén mang té bao, dan dén tén thuong mang té bao co va giai phong
mot lugng 16n CK vao mau. Trong bénh DMD, néng do CK tang cao it nhét 40
14n so v6i binh thudng. Nong dé CK trong huyét thanh ting cao ngay sau sinh,
trude khi 6 triéu chimg 1am sang (15000-35000U1/1 so véi tri s6 binh thuong
<160UL/1) [27]. Tuy nhién cac trudng hop ndng d6 CK huyét thanh binh
thuong ciing khong thé loai trir bénh 1y loan dudng co Duchenne. O giai doan
cudi ctia bénh, néng dd CK con c6 thé thép hon so vdi gia tri trude d6 vai nam
do sd luong co con lai it va tinh trang bat dong kéo dai [23],[26].

1.2.2.2. Sinh thiét co



Sinh thiét co 1a mot phuong phap chan doan chinh xac. Vi tri sinh thiét
& co cang chan hodc co thang dui. Sinh thiét co thdy hinh anh cac té bao co
thoai hoa, teo nho, td chirc lién két quanh soi co ting sinh [14].

Phan g mién dich huynh quang khi nhudém tiéu ban sinh thiét co cho
thdy sy vang mit hoan toan ciia protein dystrophin trén bé mit té bao co.
Phuong phap héa mé mién dich s dung chat huynh quang gin vao khang
nguyén hodc khang thé c6 thé phat hién phirc hop khang nguyén-khang thé ¢
mirc vi thé. Khi nhudém tiéu ban sinh thiét cua nhiing té bao co binh thuong,
protein dystrophin dinh khu & mang sgi co nén c6 phan ung két hop khang
nguyén-khang thé v6i hinh anh duong vién cac soi co v6i su phat sang huynh
quang lién tuc khong ngét quing [24],[28]. O ngudi bénh DMD, nhudém tiéu
ban sinh thiét té bao co khong thdy c6 su bit mau va khong thdy 16 ranh gidi
mang té bao co do su vang mit cua protein dystrophin trén mang té bao co.
Céc so1 co voi duong kinh khong déu, co dau hiéu thoai hoa hoai tir, thAm
nhiém mod md, md lién két va té bao don nhan. Ngay ca cac soi co ¢ chirc
nang binh thudng ciing biéu hién nhiing thay d6i nhe vé cau tric. Ngoai ra to
chirc sinh thiét con c6 rat nhiu soi ddm dic, hau qua cua hoai tr & mot vi tri
khac trén chiéu dai soi co [1],[26]. Qua trinh hoai tr ndy tao diéu kién cho
canxi di vao ndi bao qua chd ton thuong ciia mang soi co vén, khoi dong qua
trinh co rat cua toan bd sgi co. Phuong phap nay cho phép phat hién 30% céc
truong hop nghi ngd bénh loan dudng co Duchenne trén 1am sang nhung c6 két
qua PCR phat hién dot bién gen dystrophin 4m tinh [28].

Mot thé bénh nhe cua bénh 13 loan dudng co Becker (BMD), c6 tri¢u chiing
lam sang muon hon DMD, biéu hién 1am sang nhe hon va thoi gian tién trién
cham hon. Trén tiéu ban sinh thiét co van c¢6 hinh anh protein dystrophin nhung
giam dang ké trén mang té bao soi co [17].

Truong hop gia dinh c6 ngudi da dugce chan doan xac dinh mic bénh

DMD, dac biét 1a anh, em trai cia nguoi bénh, néu ngudi bénh c6 nhiing tri¢u
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chung 1am sang dic trung ciia bénh cling nhu enzym CK huyét thanh ting cao
thi khong can thiét phai sinh thiét co dé chan doan. Néu nguoi bénh 1a ngudi
dau tién trong gia dinh c6 biéu hién 1am sang va can 1am sang nghi ngd mic
DMD thi sinh thiét co gitip chén doan phan biét voi mot sb bénh 1y co khéc
c6 biéu hién 1am sang giéng véi DMD [14].
1.2.2.3. Tham do dién sinh ly co

Ghi dién co 1a phuong phap nghién ctru hoat dién co bang cach ghi lai
cdién thé hoat dong clia cac soi co & trang thai khac nhau. Phuong phép ghi
dién co phat hién nhitng ton thuong c6 ngudn goc tir té bao co, tuy nhién
khong dac hi€u cho bénh loan dudng co Duchenne [14],[23]. Nguoi bénh
loan dudng co Duchenne khi 1am dién co d6 cho thiy nhiing bién d6i dic
trung chung cta bénh 1y co, tuy nhién khong c6 bién d6i dic trung riéng cho
bénh DMD va khong c6 hinh anh suy giam phan bé than kinh trong co. Tdc
d6 dan truyén than kinh cam giac va van dong binh thuong [28].
1.2.2.4. Xét nghiém di truyén phat hién dot bién gen dystrophin

Nhitng nam tré lai day di danh dau nhing tién bd vuot bac trong linh
vuc di truyén phan tir nham phat hién dot bién gen dystrophin. Trudc day voi
k¥ thuat PCR chi tap trung phat hién nhitng dot bién hay gip tai hai ving “hot
spot”, xac dinh dugc 65% céc truong hop dot bién trong bénh loan dudng co
Duchenne thi hién nay vé6i su ra doi cua nhimg k¥ thuét di truyén phan t nhu
MLPA vo6i kha nang khao sat ca 79 exon cua gen dystrophin da phat hi¢n
duoc ca dot bién xoa doan va lap doan, chiém khoang 70-75% céac dot bién
gen dystrophin trong thoi gian 3-7 ngay [2],[11],[29]. Tuy nhién con khoang
25-30% cac dot bién la dot bién diém, can phai 4p dung k¥ thuat giai trinh tu
gen dé xéac dinh [29]. K§ thuét giai trinh tu gen c6 thoi gian tién hanh ky thuat

thuong dai va gia thanh xét nghiém hién con cao.
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1.2.2.5. Cac xét nghiém khac

Cac xét nghi¢m tham do vé tim mach nhu si€u am tim, dién tam dé,
chup X-quang tim phdi 1a nhiing xét nghiém can duoc thyc hién thudng
xuyén nham danh gia tinh trang chung ctia ngudi bénh.

1.2.3. Diéu tri va dw phong

Hién nay chua c6 phuong phap diéu tri dic hiéu bénh DMD. Cac
phuong phap diéu tri chu yéu van tap trung vao diéu tri cac bién chimg cia
bénh va cai thién chét lugng cudc séng cac nguoi bénh [25].
1.2.3.1. Piéu tri néi khoa
* Corticosteroids

Glucocorticoid gitp giam tinh trang hoai tir co, cai thi¢n sirc manh va
chtrc ning co tir 6 thang dén 2 nam va kéo dai thoi gian di lai cua ngudi
bénh[7],[19]. Piéu tri bang glucocorticoid lidu 0.75mg/kg/ngay trong 10 ngay
dau tién ctia mdi thang gitp han ché cac bién ching man tinh do corticoid gay
ra. Thoi gian diéu tri bat dau ¢ giai doan sém cta bénh khi tré 4-6 tudi
[30],[31],[32].

x Kiém sodt cdc bién chimg tim mach va hé hdp

Bénh 1y co tim gidn xdy ra & 90% cac truong hop loan dudng co
Duchenne trén 18 tudi. 20% ngudi bénh tir vong do cac bién chimg tim mach,
vi vay diéu tri cac bién chimg tim mach dong vai trd 16n trong viéc kéo dai
thoi gian sdng ctia ngudi bénh [19],[25].

Céc nhiém trung phéi can diéu tri tich cuc. Nguoi bénh can tranh tiép
xtc v6i nhitng ngudi bi nhidm trang ho hap hodc dang méc cac bénh truyén
nhiém, ddng thoi can duoc tiém phong cam va céc loai véc xin khac theo
chuong trinh tiém chung [25],[33].
1.2.3.2. Vat ly tri liéu va phuc héi chire nang

Cac phuong phap vat ly tri liu gitip gidm nhe tinh trang co cling co,

tang cudng sirc manh co [34],[35]. Tuy nhién cac bai tdp qua sitc c6 thé day
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nhanh qua trinh thoai hoa co. Phyc héi chirc nang sir dung dung cu chinh hinh
khép gbi — got chan co thé kéo dai thoi gian di lai cua nguoi bénh tir 6 thang
dén 2 nam [7],[36]. Trong truong hop co cing khuyu tay thi co6 thé ¢6 dinh
khuyu tay gap 90 do giup tré co6 thé viét va tu an [7].
1.2.3.3. Ché dé dinh dudng

Pam bao ché do dinh dudng tot va kiém soat cAn niang ciia tré nham
tranh tinh trang béo phi do tré mac bénh c¢6 xu hudng an nhiéu, ting can vi it
van dong va diéu tri bang corticoid hang ngay. B6 sung calci giup giam qua
trinh huy xuong & ngudi bénh phu thudc xe lan [37],[38].
1.2.3.4. Liéu phap gen

Nhitng tién bd trong linh vuc sinh hoc phan tr dd phat trién phuong
phap diéu tri bang liéu phap gen, hira hen diéu tri khoi hoan toan bénh 1y loan
dudng co Duchenne [35]. Nguyén tic cua liéu phap gen 1a sir dung cac vector
dua vao trong co cac doan nucleotid ngin khong mi hoa (antisense
oligonucleotides) nham bé qua mot s6 exon trong qud trinh dich ma mRNA,
khéi phuc lai khung doc mé trong gen dystrophin bi dot bién [34],[39]. Tuy
nhién hién nay phuong phap niy van dang trong qua trinh nghién ctru va thir
nghiém va4i ba hudng chinh:
Thiét ké vector mang gen mini hodc micro-dystrophin

Nghién ctru sir dung vector mang gen dystrophin cé chirc nang nhu mot
lidu phap diéu tri tong thé cho moi dang dot bién. Tuy nhién phuong phéap nay
gip nhiéu kho khin do gen dystrophin c6 kich thuéc 16n. Mot s6 nghién ciru
da thanh cong trong viéc thiét ké vector mang gen dystrophin c6 ban chat la
virus HSV-1 hoac plasmid [34]. Bén canh do, mét $6 nghién ctru khac da cho
thdy mot sd ving trén gen dystrophin c6 thé loai bé ma khéng lam anh huéng

dén chirc nang protein dystrophin [20],[34],[35].
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Str dung mé hinh chudt chuyén gen bi loan dudng co Duchenne (chudt
mdx) mang nhiéu dot bién x6a doan khac nhau, cic nha khoa hoc di xac dinh
duoc nhitng vung chirc nang thiét yéu cia protein dystrophin. Nhém nghién
ctru cua Harper va cong su da thanh cong trong viéc xdy dung mdt mini-
dystrophin dai 6.2 kb (x6a vung H2-R19) mang 8 vung trinh tu 1dp lai va cac
vung ndi 1,3,4 nham mo phong lai dot bién x6a exon 17-48 ctia mot bénh
nhan Becker da duoc phat hién trudc d6. Chudt mdx chuyén gen mang mini-
dystrophin c6 kha ning van dong binh thuong, khong xuit hién cac dau hiéu
loan dudng co dic trung cho thdy mini-dystrophin di ma hoa cho protein
dystrophin c6 chirc ning [20],[40]. Mot sd nghién ciru khac cling dd thanh
cong trong xay dung nhitng micro-dystrophin khi cit ngin thém nhimg ving
trinh tu ldp lai khac. Hién nay, mo hinh t8i gian nhét cia gen dystrophin da
dugc xay dung 1a mgt micro-dystrophin (x6a ving R4-R23) c6 kich thudce 3.6
kb (phan tr mRNA trudng thanh cia gen dystrophin nguyén gbc dai 18 kb)
[20]. Viéc thtr nghiém thanh cong m6 hinh mini va micro-dystrophin da tao ra
budc tién dot pha trong hudng nghién ciru 4p dung cic vector mang gen chirc

ning dé diéu tri DMD.
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Syntrophin-dystrobrevin
Actin B-

Phan tr mRNA
dystrophin trudéng
thanh ~18 kb

mini-dystrophin 4.2
kb

H1 H3 H4
Ving rod trung tdm gom 24 doan trinh tw Idp lai (R1-R24) va 4 ving noi (HI1-H4).
Mé hinh t6i gian gen dystrophin dirgc xdy dung thong qua viéc xéa mét s6 ving

trinh ty lap lai va vung noi.

Hinh 1.2. Céu triic phén tir mRNA dystrophin truwéng thanh va cdc
mo hinh micro va mini dystrophin [40]
Thwr nghiem cdc loai thuéc cé hoat tinh readthrough

Hudng nghién ctru tip trung vao thir nghiém céc loai thude c6 kha ning
can thiép truc tiép vao qua trinh dich ma protein dystrophin. Theo nghién ciru
cua Palmer, khang sinh thuoc nhom aminoglycoside (gentamicin, tobramicin,
amikacin, hygromicin) c6 thé tac dong dén bo may dich ma cua té bao, giup
téng hop protein hoan chinh tir mMRNA mang ma dot bién két thuc [20],[41].
Nhiing nghién ctru in vitro cho thdy gentamicin giup ribosome sir dung
glutamin 13 acid amin tuong (mg cua cic ma két thuic UAG, UAA va tryophan
cho mi két thic UGA-hoat tinh readthrough. Gentamicin ciing tac dong t6i cac
yéu t6 giai phong RF1 va RF2 gitip 6n dinh qua trinh téng hop protein ciia
ribosome [41].

Str dung antisense gay xoa doan exon
Nguyén tic cua phuong phép 13 sir dung antisense gy x0a exon trén

gen dystrophin nham khéi phuc lai khung dich ma & cac bénh nhian DMD,
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giup chuyén tir thé bénh nang sang thé bénh nhe [42]. Viéc xo04 doan duoc
thyc hién thong qua tac dong truc tiép vao cac yéu t6 didu khién qua trinh
cat ndi exon-intron [35],[43],[44].
1.2.3.5. Liéu phdp té bao

Liéu phap té bao dya trén chuyén ghép nguyén bao co, thuc hién thong
qua nudi cdy cac nguyén bao co ldy tir co truong thanh cua mot ngudi thin
khong méac bénh DMD (thuong 1a nguoi cha) trong phong thi nghiém (in
vitro). Cac nguyén bao co dugc nudi ciy s& duoc tiém vao co loan dudng cia
ngudi bénh, thay thé cac té bao co bénh 1y va chic ning co duoc tai 1ap
[36],[45]. Trudc khi thuc hién liéu phap té bao, ngudi bénh can duge diéu tri
thudc e ché mién dich dé ngan chin phan tng thai ghép [45].

Hién nay phuong phap nay mang lai nhiéu hira hen trong twong lai.
Mot s6 nghién ctru cho thiy khi lay té bao gbc tily xuong tir ngudi binh
thuong cay ghép vao co ciia ngudi bénh sé tao ra protein dystrophin va mot
lugng nho soi co & nguoi bénh [45].
1.2.3.6. Dy phong

Hién nay, phat hién nguoi lanh mang gen bénh loan dudng co
Duchenne va tu vén di truyén, chan doan trude sinh hién nay van 1a phuong
phap phong bénh chinh. Nhiing ngudi phu nir trong gia dinh c¢6 ngudi mac
bénh loan dudng co Duchenne s€ dugc xét nghiém phat hién gen dot bién néu
¢6 va s& dugc chan doan trude sinh khi mang thai néu dugc chan doan 1a
ngudi lanh mang gen bénh [9],[46]. Vi su phat trién cua cac ky thudt thy tinh
nhan tao, chan doan tién 1am to ciing d3 md ra mot huéng méi trong dy phong
bénh DMD. Théng qua chan doan tién 1am t6 s& phat hién cac phoi bi bénh va
chi chuyén vao tir cung ngudi me nhimg phoi khong bji DMD [47],[48].
1.3. Co ché di truyén bénh loan duéng co Duchenne

1.3.1. Co ché di truyén
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DMD l4 bénh di truyén gen lan lién két NST gidi tinh X, khong c6 alen
tuong tng trén NST Y. Nguodi me 1a nguoi lanh mang gen bénh c6 kha nang
truyén gen bénh cho con va giy biéu hién bénh & con trai véi ty 1& 50%
[29],[49].

B& me

it 4

B& binh thurdng Me mang gen di
hop tir
xXHy XHXh
P 9
|

Con trai Congdimang Contrai Con gdi binh
binh thuwérng  gen bénh macbénh thurdng

XHy KHY(n Xy XHXH

Caccon

Hinh 1.3. Co ché di truyén bénh loan dwing co Duchenne

Trong mdt vai trudng hop, ngudi nit mang gen cé biéu hién bénh khi
NST X khéng mang gen bénh bi bat hoat dan dén NST X mang gen bénh gy
biéu hién bénh [2]. Trong trudng hop ngudi nit c6 chuyén doan gen
dystrophin v6i mot ving trén NST thuong din dén tinh trang protein
Dystropin ¢6 chirc ning khéng duoc san xuit ddy du, gdy biéu hién bénh
DMD [7]. Bénh canh 1dm sang DMD day du & tré gai ciing xuat hién & céc
truong hop tré gai méac hoi ching Turner do ngudi bénh mang NST X duy nhét
c6 dot bién gen dystrophin [2],[50].

DMD l4 bénh di truyén gen lan lién két NST gidi tinh, tuy nhién c6
khoang 30% ngudi bénh méc bénh 1a do cac dot bién mai [14],[51].

Phu nir 1a nguoi lanh mang gen bénh thuong khong cé triéu ching 1am
sang cua bénh, chi mot sb it truong hop cd biéu hién yéu co nhe [26],[52].
Khoang 80% ngudi lanh mang gen bénh co ting nong d6 CK huyét thanh.

Muc d6 tang tir vai tram dén vai nghin don vi quoc té, khong tang cao nhu &
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ngudi bénh. 20% nguoi lanh mang gen bénh ¢6 nong d CK binh thuong
[13],[15].
1.3.2. Céu tritc gen dystrophin

X Chromosome

g B PGK
al 1 . -
2
|2 Eﬁl 4 g—
; o g W 1/GPRT

Hinh 1.4. Vi tri cua gen DMD trén NST X
(Nguon: Concepts of genetic, 2008)
Gen dystrophin ndm trén NST X, thudc nhanh ngan, ving 2, bang 1, bing
phu 2 va 1a mét trong nhitng gen 16n nhat duoc xac dinh cho dén nay véi chiéu dai

hon 2000kb gém 79 exon, ma hoa tong hop protein dystrophin [24],[29].
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Hinh 1.5. Céu triic gen dystrophin (ngudn Lancet)

protein dystrophin

CAu trac gen dystrophin 1a mot phirc hop gdm [14],[17]:

Promoter: 13 trinh tw nhan biét va gin cia enzym RNA polymerase
trong qué trinh dich mé, cho phép gen hoat dong dong - mé, tong hop protein
dac hi¢éu tuong ung. Gen DMD c6 7 promoter: promoter nao, co, purkinje,
promoter Dp260, Dp 140, Dp 116 va Dp 71.

Exon: 1a ving gen mi hoa thong tin di truyén tong hop protein tuong
ung. Gen DMD c6 79 exon.

Intron: 12 ving gen nam xen k& giita cac exon khong ma hoa nhung
dong vai trd quan trong trong qua trinh hoan thién mRNA.

1.3.3. Céu triic, chive niing Protein dystrophin
1.3.3.1. Cau triic Protein dystrophin

Protein dystrophin c6 3685 acid amin, 14 mot protein hinh que ¢ cau
tric gdm bon phan [14],[17]:

— Ving giau cystein gdm 280 acid amin
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— Ving C-tin (chire ning lién két mang té bao) gdm 420 acid amin
(Hai ving nay c6 chirc ning rat quan trong, khi bi dot bién s& gay bicu
hién triéu chirng 1am sang néng)

— Vung N-tin (gin v6i actin) gdm 240 acid amin, khi dot bién sé& biéu
hién triéu ching 14m sang & thé trung gian gitra DMD va BMD.

— Ving trung tdm rod (gidng spectrin) gdm 2700 acid amin, it chirc ning
nhat, khi bi d6t bién s& biéu hién triéu ching 14m sang & thé nhe.
Protein dystrophin lién két chat ché vai cac phirc hop glycoprotein nhd

ving gidu cystein va dau tin cung carboxyl. Protein dystrophin nim ¢ mang bao
tuong ctia té bao co, duge tim thay trong co xwong, co tron, co tim va nio [14].

Protein dystrophin hoat dong thong qua su tuong tac vdi nhém protein
mang goi l1a phtrc hop dystrophin-glycoprotein (DGC), trong do6 protein chinh
1a dystroglycan o va B. B-dystroglycan gan véi ving C-tan cta dystrophin va
a-dystrophin gan voi 16p ludi ngoai bao. Phic hgp DGC giit vai trd quan
trong trong 6n dinh mang bao twong va 1a ciu ndi giita soi actin va khung
xuong ngoai té bao [17].

O nguoi bénh DMD, gen DMD bi d6t bién lam cho protein dystrophin
khong duoc san xuét hodc giam san xuat. Nhiéu nghién ctru cho thay nhiéu
glyco-protein twong tac véi dystrophin cling khong hién dién trong bénh
DMD. Nhiing protein két hop véi dystrophin c6 thé lién quan truc tiép voi
dong canxi vao s¢i dystrophin, do d6, thiéu hut dystrophin c6 thé chi 1a buéc
dau tién ctia qua trinh dan dén loan dudng co [14].
1.3.3.2. Chiec nang protein dystrophin

Protein dystrophin chi chiém 0,002% tong lugng protein co nhung
chiém dén 5% tong luong protein ciia mang té bao co [53]. Dystrophin dugc
tim thdy & cac co bam xwong, co tron, co tim va ndo. Protein dystrophin co

chirc nang quan trong trong bao v¢ tinh 6n dinh cua mang té bao co do lién



20

két v6i cac protein khac ciia mang té bao tao thanh phirc hop (DAPC) gdm
dystroglycan, sarcoglycan, dystrobrevin, syntrophin va NOS. Khi thiéu hut
dystrophin, mang té bao co s& bi ton thuong gy thoat cic thanh phan bén
trong té bao ra ngoai, dong thoi ion Ca™ s& di vao trong té bao, hoat hoa
enzym protease phan giai protein soi co dan dén hoai tir té bao co [6],[53].
1.3.4. Céc dang dot bién gen dystrophin

Cac dang d6t bién gen dystrophin bao gdm dot bién xo4 doan, dot bién
lap doan va dot bién diém trong do cac dot bién x40 doan chiém da sb véi ty
1¢ khoang 60%-65%. Khong c6 mbi lién hé rd rang giita kich thudc va vi tri
d6t bién voi muc d6 trAm trong va dién bién ctia bénh [54],[55].
1.3.4.1. Dot bién xod doan

Dot bién x6a doan chiém ti 18 60-65% trong s6 cac dang dot bién gen
dystrophin [56],[57]. Su phan b cac dot bién tap trung chil yéu & hai ving
“hot spot” 1a ving trung tim (khoang 80%) va gan phia diu tin cung 5° cua
gen (khoang 20%). Vung 200-kb bao gém intron 44, exon 45, intron 45 1a
diém bt dau dot bién xoa doan chinh cua gen [58],[59].

Nhitng dot bién xo4 doan gay léch khung dich mi s& tao ra nhiing
protein dystrophin mat chtic ning, gdy bénh canh 1am sang ning [54]. Trong
truong hop dot bién khong 1am 1éch khung dich mi tao ra nhiing protein véi
chirc nang khong hoan chinh, gay ra bénh canh lam sang nhe hon [60].

Nhiéu nghién ciru di chi ra khong c6 mbi lién quan giira kich thudc
hodc vi tri ciia doan gen bi mét voi mire do ning cua bénh hodc dién bién 1am
sang. Mot $6 nguoi bénh DMD co6 biéu hién nang né trong khi chi mAt mot
vai exon, con nguoi bénh BMD c6 biéu hién nhe hon nhung co thé mang dot
bién x0a doan dai vai chuc exon [3],[54]. Nguyén nhan 1a do mic du cac dot
bién x6a doan nho nhung lai tao ra ma két thuc (stop codon) sém hoic giy

léch khung dich mé (out of frame) ciia mRNA dan dén san xuét ra protein
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dystrophin khong chiic ndng, gdy nén bénh canh 1am sang cua bénh DMD. Con
trong truong hop dot bién xoéa doan dai nhung van duy tri duge bo ba ma hoa
va khong gay léch khung dich ma (in frame) thi van co thé tao ra protein
dystrophin con mot phan chirc ning va gy ra bénh canh 1am sang cia BMD
[14],[54],[61].
1.3.4.2. Dot bién lap doan

Dot bién lip doan chiém khoang 5 -10% cac truong hop dot bién tap
trung chi yéu & dau 5> (80%). Chi c6 20% dot bién xuat hién ¢ cung trung
tam gen [3],[62].
1.3.4.3. D¢t bién diém

Dot bién diém co thé xuat hién rai rac ¢ tat ca cac vi tri cia gen dystrophin
voi ty 1€ 25%-30% [56],[63].
1.4. Chin do4n truwde sinh bénh loan duéng co' Duchenne
1.4.1. Cdc ky thudt ldy bénh phdm trong chin dodn truéc sinh
1.4.1.1. Choc hit nuée 6i

Choc hit nude 6i 1a mot thu thuat can thi€p y hoc nham léy nude 6i tir
buéng tor cung dé xét nghi¢m. Choc hut dich bi 1an dau tién duge Schatz thuc
hién vao nim 1882 v&i muc dich hat bot nude di ¢ thai phu da 5i. Bén nim
1966, 1an dau tién mot trudng hop hoi ching Down dugc chin doan trude
sinh qua phén tich NST tir té bao dich 6i [64].

Hién nay, choc hat nuéc bi 1a k¥ thuat duoc st dung nhiéu nhat trong
chan doan trudc sinh phat hién cac bat thuong nhiém sic thé, cac bénh ly di
truyén don gen, chan doan céc bénh 1y nhidm tring thai hay danh gia sy
truéng thanh cta phoi thai nhi. Choc i dugc tién hanh qua thanh bung cia
thai phu dudi huéng dan cua siéu am [65],[66]. Tudi thai khi tién hanh tha
thuat choc 6i dugc khuyén cdo tir 15 tuan [65],[67]. Choc 6i sém khi thu thuat
duoc thuc hién & tudi thai trude 14 tuan, tuy nhién mdt $6 nghién ctru da chi

ra choc 6i sém c6 ty 16 tai bién cao hon [67],[68].
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Bing 1.1. Két qud nghién civu ciia Farrell vé thoi gian choc i [69]

Farrell SA va cs (1999)
Choc di sém Choc 6i 3 thang giira
S6 mau (thai phu) 2172 2162
Tuoi thai (tuan) 11— 12 tuan 6 ngay 15-16 tuan 6 ngay
Bat thwong NST 1.8% 2.25
Ty 1é say thai 7.8% 5.9%
Ty 18 ri oi 3,5% 1,7%
Ty 1€ thai bi ban chan veo 1,3% 0,1%

Sy nhifm mau me trong dich i c6 thé xay ra trong qua trinh 1ay mau
véi ty 16 0,35%. Dé han ché hién tugng ndy, nhiéu tic gia khuyén céo hut bo

2ml dich 6i dau tién [67], [68].

Hinh 1.6. Minh hoa ky thudt choc éi
(nguon: Williams obstetric, 23™)

Ty 1€ séy thai sau choc 6i vao khoang 0,1-1% khi thu thuat duoc tién
hanh & quy 2 cua thai ky. Tai bién ri 6i gip tir 1-2%. Ngoai ra ¢ thé c6 mot
s6 tai bién hiém giap nhu nhiém trung budng 6i (dudi 0,1%), chan thuong thai
do kim, tu mau thanh bung [68],[70],[71].
1.4.1.2. Sinh thiét gai rau

Sinh thiét gai rau thuong dugc thuc hién ¢ tuan the 10 dén 13. Tuy

theo vi tri banh rau ma c6 thé tién hanh sinh thiét xuyén qua cb tir cung hoic
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xuyén qua thanh bung [72]. Uu diém ciia phuwong phap 1a cho két qua chan
doan & tudi thai nho hon va cho phép cham dat thai ki sém hon va an toan
hon khi két qua xét nghiém thai nhi bat thudng [68],[72].

Tai bién ciia k¥ thuat bao gom ri 6i va nhiém tring véi ty 18 >1%, ban
chan veo [66],[70],[73]. Di tét thiéu san chi c6 lién quan dén sinh thiét gai rau

som trong thoi ki mang thai.

Hinh 1.7. Minh hoa kj thudt sinh thiét gai rau
(nguon: Williams obstetric, 23'%)

1.4.1.3. Ldy mdu cudng ron

Lay mau cudng ron 1an dau dugc moé ta bai Daffos va cong sy vao nim
1983. K¥ thuat duoc thyc hién dé danh gia tinh trang phu thai khong do mién
dich; phan tich di truyén trong trudng hop két qua sinh thiét gai rau hodc choc
hut nude 6i con nghi ngd; cay vi khudn; chan doan cac bénh 1y di truyén don
gen bang cac k¥ thuat di truyén phan tir [65].

K§ thuat 14y mau cudng rén duoc tién hanh dudi huéng dan siéu am.
Vi tri choc kim & tinh mach rén gﬁn hodc tai vi tri xuét phat tr banh rau hoac
& doan day ron tu do. Can tranh ldy mau dong mach rén vi gdy co mach va
tim thai chdm. Tai bién c6 thé gip bao gdm chay méau day rén (50%), tu méau
(17%), chady mau giita me - thai nhi trudc banh rau (66%) va sau banh rau
(17%), tim thai cham (3 — 12%) [65],[68]. Pa s cic tai bién chi thoang qua,
tuy nhién c6 thé gay thai luu véi ty 18 1,4% [74].
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1.4.1.4. Sinh thiét mé thai

Sinh thiét mé thai dudi hudng dan siéu am dé chan doan cac bénh co
tinh chét gia dinh: sinh thiét co chan doan bénh loan dudng co nhu DMD,
sinh thiét da chan doan bénh 1y ly thuong bi ¢6 bong nude [65].
1.4.2. Cdc kj thudt di truyén irng dung trong chin dodn trudc sinh bénh
loan dwéng co Duchenne
1.4.2.1. Cdc kj thudt phat hién dét bién truc tiép
* K thuat giai trinh tu gen bang may tu dong

May giai trinh tu gen tu dong st dung 4 mau huynh quang khéac nhau
dé danh dau 4 loai ddNTP va hé théng dién di mao quan. Mdi khi c6 mot
vach dién di di qua, phan tir ddNTP cudi cung & ddu 3’ ctia doan DNA s& phat
ra mau huynh quang twong (mg va may s& ghi nhan mau sic, chuyén vé may
tinh phan tich. Dya vao mau huynh quang, mdy s€ nhan dién dugc cac
nucleotid, tir d6 biét duoc trinh tu cia DNA dich va xac dinh chinh xéac cac
d6t bién nhu dot bién diém, dot bién lap doan,... [75],[76].

K¥ thuat giai trinh tu gen c6 uu diém 1a mot k¥ thuat c6 do chinh xac
cao, c6 thé phat hién dugc tat ca cac dang dot bién ctia gen dystrophin. Tuy
nhién k¥ thuat nay c6 chi phi xét nghiém cao, thuc hién phtrc tap va thoi gian
tra két qua kéo dai. Vi vay hién nay k¥ thudt giai trinh tw gen thuong chi dwoc

mg dung trong xéac dinh cac dot bién diém.

GCTCTCTCCCAGCTTGAI

Ngwoi binh thwong

\GCTCTCTCAGCTTGATTT
6213 6214 del CC

Nan ,\l A
Doy

Hinh 1.8. Hinh anh giai trinh tw gen dystrophin cua ngwoi bénh DMD
(nguon: Trung tdm nghién ciru Gen-Protein, trwong Pai hoc Y Ha NGi)

Bénh nhan DMD
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* K¥ thuat giai trinh tu gen thé hé madi (Next Generation Sequencing - NGS)

Cac cong nghé giai trinh tu thé hé tiép theo (NGS) st dung phuong
phép tach chudi DNA, RNA hoic methyl héa, giai trinh ty bo gen va phién
mi quy md 16n véi chi phi thdp hon so voi phuong phap giai trinh tu thé hé
dau tién cua Sanger. Trong vai nim gan ddy, cic phuong phap NGS di bit
dau duoc nghién ciu va tng dung xac dinh cac gen dot bién trong mot sb
bénh 1y di truyén don gen.
* K¥ thuat Southern Blotting

Phan tir DNA sau khi duoc cit thanh cac doan nho s€ dién di trén thach
agarose 10i chuyén sang mang lai dé lai vdi cac oligonucleotid dic hiéu c6
gin chat danh ddu phong xa hay huynh quang. Két qua duogc thé hién 1a cac
bang lai, qua d6 xac dinh duoc cac dot bién xo4 doan hay lip doan gen, dong
thot phat hién duogc cac truong hop nguodi lanh mang gen bénh [65]. Vo1 dot
bién x6a doan, bang lai ctia cac exon bi dot bién va doan do dic hiéu khong
xuét hién trén phim. béi voi dot bién 1ap doan, c6 hién tugng tang cuong do
phat sang clia bang lai voi exon bi lap doan khi so sanh voi mau dbi chimg.
Phuong phép nay cho phép xac dinh duoc nhitng doan DNA c¢6 kich thudc

16n chi vo1 mot néng do nho trong hén hop, von kho ¢ thé xac dinh duoc

bang cac phuong phap khac nhu nhudém ethedium bromide [76].

g phin cat DNA
M _ - g
ot PODOL
phin tach DNA bang
i dién di trén thach
bién tinh DNA tac agarose
cac sgi don .
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cic sgi DNA duge EE
dat trong mang lai =
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Hinh 1.9. Ky thudt Southern blotting (ngudén: Williams Obstetric, 23rd)

Ngoai phat hién duogc dot bién x6a doan, Southern blotting con cho
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phép xé4c dinh cac dot bién 13p doan gen dystrophin. O nguoi bénh co dot bién
x0a doan, bang lai cua cac exon bi dot bién va doan do dic hiéu khong Xuét
hién trén phim. DPdi véi cac nguoi bénh cd dot bién 1ap doan, c¢6 hién tuong
tang cuong do phat sang cua bang lai véi exon bi 1ap doan khi so sanh véi
mau d6i chimg. K thuat Southern blotting ciing dugc (mg dung trong chin
doan nguoi lanh mang gen bénh [4],[49].

N
. (T/ 1

1 L i
I O, ), .

Chimg
nw

S A A S e Exon 19

_— e - - Exon 50

Hinh 1.10. Ky thudt Southern blotting xdc dinh dét bién gen dystrophin
(Nguon: Prior, 2005)
*K¥ thuat PCR

PCR cho phép téng hop mot sb lugng 16n cac gen trong thoi gian ngan.
Phan tng PCR bao gém ba budc duoc lip di 1ap lai nhiéu lan: giai doan bién
tinh phan tr DNA thanh 2 s¢i don & 94°C — 96°C trong 1 — 2 phut, giai doan
tiép theo nhiét d6 dugc ha xudng 45°C — 60°C trong 1 — 2 phut dé phan tng
bat cdp giita cac cap moi va DNA khuédn xay ra; giai doan tong hop dudi tac
dung ctia DNA polymerase ¢ nhiét &6 72°C [29],[75]. Sau mdi chu ky cac
chudi d6i DNA méi tao thanh tiép tuc dugc dung lam DNA khuén dé tong
hop cdac DNA méi trong chu ky tiép theo. Qua trinh nay duogc lip di lip lai,
khuéch dai cac doan DNA theo cip sd nhéan [59].

Hién nay co nhiéu ky thuat PCR duogc sir dung trong chian doan bénh
DMD: PCR str dung mét cap mdi (monoplex PCR); PCR sir dung nhiéu cip
moi (multiplex PCR); PCR 1dng (nested PCR); PCR sao chép ngugc (RT-
PCR) va PCR dinh lugng (Realtime PCR) [76],[77]. Trong cac k¥ thuat PCR,
k¥ thuat multiplex PCR dugc phat trién boi Chamberlain (1998) st dung
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nhiéu cip mdi dang duoc ing dung rong ri trong phat hién cac dot bién xoa
doan gen dystrophin, thé hién bang su ving mit cia cac band twong tng trén
gel agarose. Tuy nhién, k¥ thuat nay chi khao sat dugc 25 exon tap trung tai
hai viing “hot spot” hay xay ra dot bién ciia gen dystrophin [78]. Cac k¥ thuat
PCR ¢6 uu diém dé thyc hién, gia thanh ré. Tuy nhién k¥ thuat PCR chi co thé
phéat hién cac dot bién x04 doan trén gen dystrophin, cac dot bién 1ap doan va dot
bién diém hién nay ndm ngoai kha nang phat hién cua k¥ thuat nay.

Cdc kj thudt PCR dp dung trong phat hién ddt bién gen dystrophin

PCR don moi (monoplex PCR):

M&i phan ting PCR sir dung duy nhat mot cip moi dac hiéu dé khuéch
dai mot doan gen tir phan tir DNA. Trong chin doan dot bién xo4 doan gen
dystrophin, k¥ thuat PCR don modi sir dung timg cip moi dé khuéch dai timg
exon, sau d6 dién di san pham trén thach agarose. Tién hanh phan tmg PCR
trén mau ddi chimg va mau bénh pham rdi so sanh: néu miu ddi chimg xut
hién vach DNA tuong ting v6i kich thudce cua exon dugc khuéch dai trong khi
mau nguoi bénh DMD khong XUAt hién vach thi nguoi bénh bi dot bién x0a
doan exon d6 [77],[79].

PCR da méi (multiplex PCR):

K§ thuat st dung dong thoi nhiéu cip mdi dic hiéu khac nhau dé
khuéch dai cac doan DNA dic trung khac nhau trén mot phan tt DNA, hoac
trén cac phan tr DNA khac nhau. Trong chan doan bénh loan dudng co
Duchenne, k¥ thuat PCR da moi dugc wu tién st dung nham tiét kiém thoi
gian, cong stc va hoa chat do gen dystrophin 13 mot gen c6 kich thudce 16n voi
79 exon [59],[80].

Ky thudt PCR long (nested PCR):

Nguyén 1y cua ki thuat nested PCR 1a str dung 2 cip mdi trong d6 cip

mdi thir 2 ¢6 trinh ty cac nucleotid nam bén trong cip mdi thir nhat. San pham
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PCR duogc tong hop boi cdp mdi thtr nhat duoc ding lam khudén miu cho
phan tmg PCR thir 2 dé ting chat luong va do dic hiéu cho phan tng [29].

Ky thudt PCR sao chép nguoc (RT-PCR):

Trong phan ung RT - PCR, mRNA dugc chuyén thanh ¢cDNA nho
enzyme phién mi nguoc, sau d6 moi hodc oligonucleotid T (oligo dT) bt cip
v6i dudi polyA ciia cac mRNA hoic cac hexanucleotid dé bét cap ngau nhién
v6éi mot trinh ty ngdn trén RNA. Cudi cing ¢cDNA duoc khuéch dai bang
phan tmg PCR nhd enzym Tag polymerase [75]. Trong phat hién dot bién gen
dystrophin ctia bénh loan dudng co Duchenne, phan tir mRNA duoc chuyén
thanh cDNA. Trén phén tir cDNA, 79 exon nam lién tuc voi nhau ma khong
c6 su xen k& cua cac intron nén chi can thiét ké 15 cip mdi va st dung k¥
thuat nested PCR dé khuéch dai toan bo chiéu dai gen [49].

* K¥ thuat FISH

K§ thuat lai tai chd huynh quang (FISH) duoc ung dung rong rii dé
phat hién nhing bat thuong NST tir nhitng nam 80. K¥ thuat sir dung DNA do
duoc danh dau bang dong vi phong xa hodc bang phuong phap hoéa hoc dé do
tim DNA dich trén NST cua té bao & gian ky hodc ky giita, qua d6 phat hién
duoc su c6 mat hoac Véng mat cua mdt doan gen nao do bé“mg kinh hién vi

huynh quang [49],[65].
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Hinh 1.11. Quy trinh kj thudt FISH (ngudn: Williams obstetric, 23'%)
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FISH 1a mot k¥ thuat gitp chan doan hiéu qua cac bénh 1y di truyén noi
chung va bénh DMD noi riéng. Dé chan doan dot bién gen dystrophin, Ligon
(2000) da stir dung 2 loai probe [64],[81].

- Probe xac dinh d6t bién x6a doan cac exon cua gen dystrophin goi 1a
cosmid probe c¢6 gin chat huynh quang digoxingenin. Khi hién tuong lai ddc
hiéu xdy ra, digoxingenin gan trén probe s& phat ra mau do.

- Probe dinh vi cac NST X, co gén biotin. Khi lai véi NST X, tdm dong
cua NST X phat ra mau xanh.

Hinh 1.12. Hinh dnh xdc dinh dgt bién gen dystrophin
bang ky thudt FISH (Nguén: Ligon, 2000)
(A). Ngwoi bénh DMD, sir dung cosmid probe ddc hiéu cho exon 3-6. Két
qua cho thdy nguoi bénh ¢6 1 NST X (tam déng cé mau xanh dic

hiéu). Trén NST X khong xudt hién tin hiéu mau do, khong co hién
twong lai gitta probe va doan gen ddc hiéu, két lugn nguoi bénh bi dot
bién xéa doan exon 3-6.

(B). FISH sir dung probe cosmid dic hiéu cho exon 12, két qua ciia con
gdi nguoi bénh bi BMD cho thdy chi ¢6 1 NST X phat tin hiéu mau do
va 1 NST X khéng xudt hién mau do. Nhwe vdy ngwoi con gdi nay ¢
dang di hop tw, mang 1 gen dot bién xéa doan exon 12.

(C). FISH sur dung probe cosmid dac hiéu cho exon 44, xac dinh trén
nguwoi chi. Két qud cho thdy hién tuwong lai xdy ra & ca 2 NST X, nhu

vdy nguwoi chi ndy khéng mang gen dét bién exon 44.
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K§ thuat FISH c6 vu diém v6i d6 chinh xac cao va thoi gian tra két qua nhanh
sau 48h. Tuy nhién giad thanh xét nghiém con cao, tin hi¢u huynh quang trong
mot s trudng hop khong rd rang ¢ thé gdy anh hudng dén két qua.
* Ky thuat MLPA
K¥ thuat MLPA (khuéch dai da doan do) dugc mo ta lan dau vao nam
2002 bé1 Schouten J.P. va cong su. Hién nay k¥ thuat MLPA duogc ing dung
trong nhiéu nghién ctru vé bénh 1y di truyén don gen, di truyén té bao va ung
thu. Nhitng nim gan day, MLPA 1a phuong phap duoc vu tién chon lya trong
chan doan dot bién x6a doan, lap doan ciing nhu phat hién ngudi lanh mang
gen bénh v6i d6 chinh x4c cao va thoi gian thyc hién xét nghiém ngin
[82],[83],[84].
Céc probe trong phan trng MLPA chtra hai phan tir oligonucleotid c6 kich
thudce khac nhau [11],[85]:
- Phén tir oligonucleotid ngdn gdm 2 doan:
+Poan 1 ndm ¢ dau 5’ gdm 19 nucleotid co trinh tir giéng nhau ¢ tat ca
cac probe. Day 1a vi tri gan v6i mdi Y dé khuéch dai probe.
+ Poan 2 ndm & dau 3’ gém 21-30 nucleotid co trinh ty nucleotid bd
sung voi doan DNA.
- Phén tir oligonucleotid dai gdm 3 doan:
+Poan 1’ & ddu 3’ gdm 36 nucleotid c6 trinh tu gidng nhau & tit ca cac
probe. Pay 14 vi tri gan voi moi X dic hiéu dé khuéch dai probe.
+Poan 2’ §dau 5’ gém 25-43 nucleotid, gén dac hiéu voi DNA dich,
+ Poan 3’ (doan nucleotid dém) nam gitta hai doan 1’ va 2°, gdm 19 -
370 nucleotid tuy timg probe. Cac san pham khuéch dai ctia cac probe s&
duoc phan tach bang dién di.
Céc budc tién hanh ky thuat MLPA: bién tinh DNA, phan ung lai, phan
g ndi, phan tmg khuéch dai gen PCR [10],[86].
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bién tinh DNA phén ing lai phén éng ndi phan tmg khuéch dai gen

* \_J \_/ ;/

Hinh 1.13. So do cdc buwéc tién hanh ky thudgt MLPA
(ngudn: Williams Obstetric, 23rd)

Két qua MLPA duoc phan tich dua trén hinh anh, dit liéu tho twong
g voi timg probe. Cac cong cu tién hanh phan tich MLPA bao gdm:

- Péanh gia tryc tiép qua hinh anh va dya vao tinh toan chiéu cao cua
cac dinh (peak area) twrong tng véi mdi exon.

- Sir dung cac phan mém: Gene Marker, Coffalyser hodc phan tich
twong quan cuong do tin hi¢u ting exon cua nguoi bénh so voi nhém chirng
[871,[88],[89].

Néu exon bi dot bién xo6a doan thi khong c6 hién twong lai va probe
khong dugc khuéch dai, do d6 khi dién di mao quan s& khong thdy hinh anh
exon bi dot bién. Trong truong hop dot bién 1ap doan gen, trén hinh anh dién di
thdy dinh tin hiéu cta probe twong tng voi exon bi dot bién ting cao so véi

ngudi binh thuong [831,[87].
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Hinh 1.14. Hinh anh MLPA ciia mdu nguwoi binh thwong (A), mau nguwoi
bénh DMD (B) va mdu me ngwoi bénh
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(nguon: Trung tdm nghién ciru Gen-Protein, truong Pai hoc Y Ha Ngi)
Hinh anh phan tich MLPA tai probe twong wng voi cac exon 21-30 cua
mau nguoi bénh (B) cho thdy khong xudt hién tin hiéu cia cdc dinh so véi cdc
dinh & nguoi binh thuong (A). Nhw vy cho thdy nguoi bénh c6 dét bién xod
doan cdc exon tir 21- 30. Me nguoi bénh (C) ¢é tin hiéu cac dinh bang 50%
S0 v&i mau nguwoi binh thirong (4), két ludn me nguwoi bénh mang gen dot bién
di hop tir.

K¥ thuat MLPA c6 thé xac dinh s luong ban sao 1én tdi 50 DNA chi
trong mot phan ung PCR véi mot cap mdi duy nhat. Trong chan doan bénh
loan dudng co Duchenne, k¥ thuat MLPA co6 thé tién hanh khao sat toan bo
79 exon thay vi 25 exon nhu trong ky thuat multiplex PCR trong thoi gian
ngan [10],[87],[89]. Cho dén nay, k¥ thuat MLPA van duoc wu tién lya chon
trong chan doan dot bién gen dystrophin va phat hién nguoi lanh mang gen
bénh. Nghién ctru cua Janssen B. (2005), Li H. (2009) cho thiy ky thuat
MLPA c6 thé phat hién dot bién x6a doan v4i do chinh x4c cao va nhanh hon
so voi1 multiplex PCR va FISH, ngoai ra MLPA con chan doan duoc 13p doan
gen va giup phat hién nguodi lanh mang gen bénh [11],[85]. Tuy nhién k¥
thuat MLPA c6 han ché 1a khong phat hién dugc nhitng dot bién diém.
1.4.2.2. Ky thudt phat hién dot bién gian tiép: K3 thudt Microsatellite DNA

* Nguyén tic

Microsatellite DNA dugc phat trién dua trén k¥ thuat PCR ti€u chuén,
str dung mdi c6 gan huynh quang va may giai trinh tu gen (automated DNA
sequencer) dé xac dinh cac san pham PCR. Vi cac dau do huynh quang dic
hiéu cung véi k§ thuat tang cuong hinh anh thong qua may vi tinh nén cac
doan DNA khuéch dai gan huynh quang c6 thé dugc phat hién ¢ nong do thap

hon nhiéu so vé6i viéc xac dinh DNA trén gel dién di agarose hay acrylamide
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[90]. Ky thuat Microsatellite c6 do chinh xac va do tin cay cao ké ca khi thuc
hién phan tng dé xac dinh cac gen mang dot bién di hop tur [91].

Trong nhitng nam gén day, ky thuat nay dugc phat trién dua trén viée
sir dung cac marker da hinh (polymorphic marker) trén cac nhiém sic thé dé
xac dinh sy c6 mat cua cac alen khac nhau. Ky thuat nay dua trén cac thong
tin da hinh cta cic doan trinh tu 13p ngin (short tandem repeat: STRs). Ky
thuat Microsatellite sir dung mdi gin huynh quang ctia cic marker STR va
phan tich kich thudc ctia cac marker thong qua dién di mao quan trén may may
giai trinh tu gen (automated DNA sequencer) dé xac dinh cac bt thuong vé sd
luong nhiém sic thé nhu: hoi chimg Down, hoi chimg Edwards, hoi ching
Patau, cac bat thuong vé sb lwong nhiém sic thé gi6i tinh va cac dot bién gen
gdy mot sd bénh di truyén don gen [92],[93]. Trong phat hién bat thuong sb
lugng nhiém sic thé, cac cip moi gan huynh quang khuéch dai mot s doan
DNA dic hiéu trén cic NST khéac nhau. San pham cua phan tng sau d6 duoc
phan tich qua dién di mao quan dé xac dinh nong do san pham PCR (twong
tmg chiéu cao cua cac dinh) va kich thudc san pham PCR (twong tng véi sd
lwong cac dinh) duoc khuéch dai trén doan gen dugc phan tich [93],[94]. K§
thuat Microsatellite c6 d0 nhay cam rat cao, gép khoang 1000 lan so véi
phén tich gel thong thudng, cho phép phat hién nhitng tin hiéu rat yéu hodc
thap hon nhiéu céc alen khac (<1%) [93].

Vi uu diém thoi gian tra 101 két qua nhanh, k¥ thuat don gian, k¥ thuat
nay dang duoc Gmg dung nhiéu trong chan doan trudc sinh cac bénh 1y di
truyén [90],[93].

* Ung dung trong chan dodn cdc bdt thuong sé lirong NST

Phan tich cac marker c6 tin hi¢u tr 50 rfu (relative fluorescent unit)

dén 6000 rfu. Cac marker di hop tir ¢6 2 alen duoc phan tich bing cach tinh

ti s6 dién tich tin hiéu (peak area) (tin hiéu 1 cua alen ngan/ tin hiéu 2 cua
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alen dai). Két luan vé s6 lugng nhiém sac thé phu thudc vao ti s6 va su

chénh léch vé d6 dai giira cac alen trong timg marker.

Hinh 1.15. Ung dung ky thudt Microsatellite trong chén dodn
bdt thwong so lwong nhiém sdic thé
(Nguon: Mann et al. Prenat Diagn. 2012, 32, 309-314).

* Ung dung ky thudt Microsatellite trong chan dodn triede sinh bénh loan
duong co Duchenne

Ung dung k¥ thuat Microsatellite trong chan doan trude sinh bénh loan
dudng co Duchenne sir dung cac trinh ty l3p ngin trong gen dystrophin dugc
gan huynh quang [14],[77],[95].

Alen doét bién
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Véi marker DSTR 44, thai phy xudt hién 2 dinh c6 kich thieée 181bp va
185bp, tuwong g véi 2 alen nam trén 2 nhiém sdc thé X (X®X?). O con trai
cua thai phu (nguoi bénh DMD) chi co 1 dinh kich thuoc 181bp twong ung
v6i 1 alen trén nhiém sdc thé X (X*Y), tring véi kich thude 1 dinh & mau me
thai phu va thai phu, cho thdy dinh kich thuée 181bp la dinh alen bénh. Két
qua mau 6i la thai nam bi bénh DMD: Marker DSTR44 chi xudt hién 1 dinh
181bp la alen bénh.

1.4.3. Chén dodn tién lam té bénh logn dwong co Duchenne

Chén doan tién lam t6 (PGD) ddi v6i cac truong hop thu tinh trong dng
nghiém gitip phét hién nhitng phoi mang mang d6t bién va phoi binh thudng.
Nhitng phoi khong mang dot bién s& dugc cdy vao budng tir cung. Hién nay
PGD duoc thuc hién dé chan doan gén 200 rdi loan di truyén don gen nhu
bénh héng cau hinh liém, thalassemia, loan dudng co Duchenne...; xac dinh
gidi tinh trong cic bénh 1y di truyén lién két nhiém sic thé gi6i tinh [96], [97].

Sinh thiét phoi trude ddy thuong dugc tién hanh & phoi ngay 3, trong
giai doan c6 khoang 6 dén 10 té bao. Hién nay sinh thiét phoi thuong dugc
thue hién vao ngay thir 5 sau khi thu tinh. Mot té bao duogc ldy ra dé chan
doan khong anh huong dén phoi thai dang phat trién [97].
1.5. Tinh hinh nghién ciru bénh loan duéng co Duchenne & Viét Nam va trén
thé gigi
1.5.1. Trén thé gici

Bénh DMD d3 duoc nghién ctru tir nhiéu nim nay trén thé giéi. Hién
nay, cac nghién ciru tip trung vao phat trién cac hudng diéu tri bénh méi va cac
k¥ thuat di truyén phan ttr tng dung trong chan doan dot bién gen dystrophin,
chan doan trudc sinh va dic biét gan day 1a chan doan tién 1am t6. Cac nghién

ctru dé cho thdy nhitng vu diém ciing nhu han ché cua cac phuong phap xéac
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dinh d6t bién hién nay ciing nhu su phdi hop giira cac phuwong phap dé dua dén
hiéu qua chan doén cao nhat.

Téac gia Thomas W. Prio ndm 2005 va cong su dd xay dung ban d6
dot bién gen dya trén 361 nguol bénh DMD c6 dot bién x6a doan (306
ngudi bénh DMD va 55 ngudi bénh BMD), 29 ngudi bénh c6 dot bién lip
doan va 56 nguoi bénh mang dot bién diém [76].

Nghién ctru cua Janssen B. va cong sy nim 2005 cho thiy k¥ thuat
MLPA c6 thé chan doan dot bién x6a doan va 1ap doan véi két qua chinh xac
va thoi gian tra két qua nhanh hon ky thuat multiplex PCR va FISH, co thé
g dung trong chan doan ngudi lanh mang gen bénh [11].

Nam 2006, tac gia Lai K.K. va cong sy da ung dung k¥ thuat MLPA
phat hién dot bién gen dystrophin trén 43 ngudi bénh DMD/BMD va 20
nguoil nit mang gen bénh trong khi ky thuat Multiplex PCR bd sot 4 truong
hop [83].

Nam 2009, tac gia Li va cOng su da két hop ky thuat MLPA va
Multiplex PCR chan doan trudc sinh cho 8 thai phu mang cic dot bién xo4
doan va lap doan gen dystrophin gay bénh DMD [98].

Nam 2011, tac gia Giliberto da chan doan trudc sinh bénh DMD cho 24
thai phu mang gen dot bién di hop tir bang viéc két hop k§ thuat Multiplex
PCR va phan tich STR (Microsatellte- DNA) [13].

Nam 2013, tac gid Li va cong su da tmg dung k¥ thuat MLPA trong
chan doan truéc sinh DMD cho 155 thai phu 13 ngudi mang gen dot bién xoa
doan va lap doan [85].

1.5.2. Tai Viét Nam

Nhiing nghién ctru dau tién ¢ Viét Nam vé bénh DMD duoc cong bd tir

nhirng nim 1990. Cac nghién ctru da phan tip trung vao xac dinh cac dot bién

gen dystrophin trén ngudi bénh DMD. Gan ddy da cac nghién ctru ung dung
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céc k¥ thuat di truyén phan tir trong chan doan nguoi lanh mang gen bénh, tuy
nhién cac nghién ctru vé chan doan trude sinh bénh DMD hién con it.

Bénh loan dudng co Duchenne lan dau dugc théng ké tai Viét Nam vao
nam 1991. Tac gia Nguyén Thu Nhan va cong su da théng ké 131 ngudi bénh
trong tong s6 107 gia dinh mic bénh loan dudng co Duchenne trong vong 10
ndm (1981-1990) tai Bénh vién Nhi Trung Uong [60].

Nam 2004, tac gia Tran Van Khanh va cong su di xac dinh dot bién
gen dystrophin ¢ 85 ngudi bénh méc bénh loan dudng co Duchenne va loan
dudng co Becker ¢ Viét Nam bang phuong phap PCR trong d6 phat hién 38%
cac truong hop 13 dot bién xo4 doan gen dystrophin [78].

Nam 2006, nhém nghién ctru ctia Nguyén Thi Trang da phat hién ty 1¢
x0a doan exon 46, 51 va ca hai exon cua gen Dystrophy & 58 ngudi bénh loan
dudng co Duchenne 1a 39,7% [79].

Nam 2009, Nguyén Khic Han Hoan va cong su di s dung ky thuat
MLPA phat hién dot bién gen dystrophin & 11 ngudi bénh mic bénh loan
dudng co Duchenne. Két qua da phat hién dugc cac exon bi xo4 doan nam
ngoai 2 vung “hot spot” ma k¥ thuat PCR khong phat hién duoc [88].

Nam 2013, nhom nghién ctru cua Ta Minh Hiéu d3 tién hanh chan doan
trude sinh cho 8 thai phy thudc 6 gia dinh c6 kha niang sinh con mic bénh
loan dudng co Duchenne bang k¥ thuat Microsatellite DNA. Két qua 7 mau
dich 6i cua 7 thai phu khong xac dinh c6 dot bién gen dystrophin, 1 miu dugc
xac dinh c6 xo04 doan nho ¢ exon 43 [77].

Nam 2016, Tran Van Khanh va cong su da tién hanh tmg dung k§ thuat
Microsatellite DNA trong chan doan tién 1am to6 bénh DMD cho 3 gia dinh
ngudi bénh DMD véi 18 phoi. Két qua xac dinh duoc 10/18 phdi binh thuong
va 8/18 phdi bénh 1y [99].
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CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru
2.1.1. C¢ mdu: 14y mau chu dich

- Muc tiéu 1: 85 thanh vién nit thudc 35 gia dinh ngu6i bénh DMD.

- Muc tiéu 2: 51 thai nhi ctia 45 thai phu c6 nguy co cao sinh con mic
bénh DMD (6 thai phy mang thai 2 1an).

2.1.2. Tiéu chudn lwa chon méu
- Muc tiéu 1:
e (Cac thanh vién nit trong pha h¢ gia dinh c6 nguoi bénh DMD
e Cic thanh vién nit bao gdm: ba ngoai, me, bac gai, di, chi/em gai
rudt, chi/em gai ho (con ctua bac gai, di), chdu gai (con cua
chi/em gai) cua ngudi bénh DMD.
- Muc tiéu 2:
e Thai phu mang thai & tudi thai: 17 — 25 tuan
e Thai phu da dugc xac dinh la nguoi lanh mang gen bénh hoac c6
tién sir sinh con mdc DMD va c¢6 nguyén vong dugc chan doan
trude sinh DMD cho thai nhi.

- Mdi dbi tuong nghién ctru s& c6 mdt hd so nghién ciru bao gém cac
thong tin vé& pha hé gia dinh, cac thanh vién trong gia dinh, cac dang dot bién
gen dystrophin, cac thong tin vé két qua chan doan nguoi lanh mang gen, két
qua chan doan trudc sinh,...

2.2. Phuong tién nghién ciru
2.2.1. Dung cu
- B6 dung cu thyc hién tha thuat choc bi

e May siéu 4m c6 dau do thanh bung
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e Thudc sat tring, sing vo trung, tai vo tring bao vé dau do, gel
siéu am, bom tiém 5 ml st dung mot lﬁn, 6ng dung mau dich bi.
e Kim choc 6i 1 kim choc do tuy séng 27 Gauge
- Hé thdng giai trinh tu gen Beckman CEQ-8000 (USA).
- Tt lanh sau: -30°C; -80°C (SANYO), may dié¢n di: Mupid (Nhat Ban).
- May quang phd ké Thermo Electron Corporation cua hing Biomate.
- May ly tdm lanh Beckman (USA) va ly tdim dé ban Eppendorf (Dirc).
- Lo vi song, ti Am, pipet, dau con cac loai.
- Eppendorf 1,5 ml, 6ng Falcol, cong do sach.
2.2.2. Hoéa chit
2.2.2.1. Hod chdt tach chiét DNA:
- Dung dich lysis buffer, dung dich K, dung dich SDS 10%.
- Proteinase K (10 mg/1).
- Dung dich phenol: chloroform: isoamyl voi ty 1€ 25:24:1.
- Dung dich chloroform: isoamyl véi ty 1€ 24:1.
- Ethanol 100%, ethanol 70%, sodium acetate 3M, pH = 5,2.
2.2.2.2. Hod chat chay phan img MLPA
- SALSA MLPA Kit P034-A2 / P035-A2 DMD/Becker, hang MRC —
Holland, Amsterdam, Ha Lan.
-B0 hoa chat chira 80 doan do (probe) cho 79 exon dich va exon
DP427c, chia déu vao hai hdn hop probe P034 va P035.
- Thanh phan hoa chét:
o SALSA MLPA Buffer: KCI, Tris-HCIl, EDTA, PEG-6000, pH 8,5
o SALSA Ligase-65: Glycerol, BR1J 0,05%, EDTA, KCl, Tris-HCI,
Beta-Mercaptoethanol 0.1%, pH 7,5, Ligase-65 enzyme (ngudn
gbc vi khuan).

e Ligase buffer A: NAD (ngudn gdc vi khuan), pH 3,5
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e Ligase buffer B: Tris-HCI, non-ionic detergents, MgCl,, pH 8,5

e SALSA PCR Primer Mix: oligonucleotides tong hop gan huynh
quang Cy5, dNTPs, Tris-HCI, KC1, EDTA, BR1J 0.04%, pH 8,0.

e SALSA Polymerase: Glycerol, BR1J 0,5%, EDTA, DTT 0,1%, KCl,
Tris-HCI, Polymerase enzym (ngudn gdc vi khuan), pH 7,5

e Probemix: chira oligonucleotides tong hop, oligonucleotides tinh
ché tir vi khuén, Tris-HCI, EDTA, pH 8,0.

- Bdo quan: hoa chit dugc bao quan & nhié¢t o -25°C dén -15°C, bao
quan trong hop va tranh anh sang.
- Thanh phan hén hop probe (probemix):

e Probemix P034-A2 chira 45 probe khac nhau véi san pham
khuéch dai co do dai tir 129 dén 490nt va c6 10 doan ching tao
ra nhirng san pham khuéch dai c¢6 kich thuéc nho hon 120nt (c6
2 probe dac hiéu cho NST Y: 105-118 nucleotid).

e Probemix P035-A2 chira 45 probe khac nhau véi san pham
khuéch dai c6 do dai tir 129nt dén 490nt va c¢6 9 doan ching tao
ra nhimng san pham khuéch dai c¢6 kich thuéc nho hon 120nt (c6
1 probe dic hiéu cho NST Y gdém 105 nucleotid).

2.2.2.3. Hod chat chay phan iing gidi trinh tir gen

BigDye Terminator v3.0 Ready Reaction Cycle Sequencing Kit (Applied
Biosystems) géom BigDye Terminator v3.0 (dATP, dCTP, dGTP va dUTP),
BigDye buffer, ciap mdi dic hiéu, dung dich formamide.
2.2.2.4. Hod chat chay phan ing Microsatellite DNA

- Sample Loading Solution (SLS) (Beckman Coulter)

- Size Standard 600 (Beckman Coulter)

- Mineral Oil (Beckman Coulter)

- Buffer Plate, Sample Plate 96 wells



41

Bang 2.1. Cac marker STR vwng dung trong nghién cuu

DXS8090 Intron 1 GGGTGAAATTCCATCAAAA ACAAATGCAGATGTACAAAAAATA
DXS9907 Intron 45 CTGTGGTGTAAGGTTCGCTT TAGACTTGACCTCATGGGCT
STR49 Intron 49  CGTTTACCAGCTCAAAATCTCAAC CATATGATACGATTCGTGTTTTGC

DXS1067 Intron 50 TATGTCCTCAGACTATTCAGATGCC CCTCCAGTAACAGATTTGGGTG

STR50

Intron 50 ' AAGGTTCCTCCAGTAACAGATTTGG TATGCTACATAGTATGTCCTCAGAC

DXS1036 Intron 51  TGCAGTTTATTATGTTTCCACG GCCATTGATAAGTGCCAGAT

2.3. Phwong phap nghién ctru

Nghién ciru mo ta cat ngang.

2.3.1. Ngi dung nghién cuu

2.3.1.1. Phat hién nguoi lanh mang gen bénh cho cac thanh vién nit trong gia
dinh nguoi bénh DMD
- Phan tich pha h¢ gia dinh nguo1 bénh DMD:

e Pha hé gia dinh c6 tién sir bénh 13 rang khi c6 it nhat 2 thanh vién
nam mic DMD. Nguoi me dugc xac dinh 1a mang gen di hop tr bét
bude khi ¢ mot trong cac diéu kién sau:

o Co it nhat hai con trai bi bénh (hinh 2.1c¢).

o C6 mdt con bi bénh va mdt nguoi anh hodc em trai ciia nguoi
me bi bénh (hinh 2.1a).

o C6 mot con bi bénh va con cta chi hodc em gai minh ciing bi bénh

(hinh 2.1b).

Pha hé gia dinh c6 tién sir bénh khong rd rang khi trong pha hé chi
co duy nhat mét thanh vién nam bi bénh. Me caa nguoi bénh co6 thé

mang gen dot bién hoic khong (hinh 2.2).
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A

Hinh 2.1. Phd hé cé tién sir bénh ro rang

16 O

[]

Hinh 2.2. Phd hé cé tién siv bénh khong ro rang

- Tach chiét DNA tir mdu mau cia cac thanh vién nir trong gia dinh
nguoi bénh loan dudng co Duchenne.

- Xac dinh nguoi lanh mang gen dot bién di hop tir bang k¥ thuat MLPA,
giai trinh tu gen.

- Tu vAn di truyén cho cac thanh vién nit trong gia dinh ngudi bénh DMD.
2.3.1.2. Chan dodn trude sinh bénh loan dwéng co Duchenne bang ky thudt
Microsatellite DNA
* Xac dinh cac marker STR di hop tir

Xéc dinh cac marker STR ¢6 ty 1 di hop tir cao nhét tir 6 marker st
dung trong nghién ctru ¢ bang 2.1.

* Chan dodn trudce sinh bénh loan dwéng co Duchenne bang ky thudt

Microsatellite DNA.
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Cac thai phy duoc choc hut nuéc 6i dé chan doan trudc sinh bénh
DMD bang k¥ thuat Microsatellite DNA va dugc dbi chiéu két qua bang k¥
thuat di truyén phan tir khac tuy theo dang dot bién gen dystrophin.

Ky thuat nudi cay té bao 6i cling duge dong thoi thyc hién trén mau oi
dé chan doan cac truong hop thai c6 bat thudng NST kém theo.

2.3.2. Dia diém, thoi gian nghién civu
- Pja diém nghién ctru:
e Céc ky thuat di truyén phan tir s& tién hanh tai Trung tim nghién
cuu Gen va Protein, Truong Pai hoc Y Ha Noi.
e Ky thuat choc hut nudc 6i dugc tién hanh tai Bénh vién Phu san
Ha Noi va Bénh vién Phu san Trung Uong.
- Thot gian nghién ctru: tir thang 1/2015 — 12/2018
2.3.3. Quy trinh ky thuat
2.3.3.1. Quy trinh ky thudt phat hién nguoi lanh mang dét bién gen
dystrophin bang ky thudt MLPA va gidi trinh tw gen
a. Quy trinh 1dy mau

Mobi nguoi trong nhom nghién ctu dugc ldy 5 ml mau tinh mach,
chéng dong bang EDTA (1,5 mg/mL).

b. Quy trinh tach chiét DNA tir mau ngoai vi: phu luc 1

Mau chéng dong bang EDTA can dugc tach trong vong 24 gio, tién
hanh ly tAm, thu cin, tha DNA va kiém tra do tinh sach DNA béng phuong
phap do mat do quang & budce song 260/280 nm.

c. Phirong phép do quang phé
* Nguyén 1y cia do mat do quang:

- Acid nucleic ¢6 phd hip thu cuc dai & anh sang tr ngoai 260 nm do c6
base purin va pyrimidin. Gié tri mat d§ quang & budc song 260 nm (Az60nm)

cua cac mau cho phép xac dinh nong do acid nucleic trong mau.
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- Protein hap thu 4nh sang tir ngoai & budc soéng 280 nm do sy hép thy
cua céc acid amin thom va di vong: tyrosin, tryptophan, phenylalanin.

- Néu Azgonm/Azsonm = 1,8-2,0 thi DNA dugc coi 1a tinh sach.

+ Tién hanh do mat d6 quang DNA:

St dung may quang phd ké Thermo Electron Corporation cua hing
Biomate: pha 2 pl DNA d4 tach vai 98 ul nudc cat, doc d6i chiéu voi éng trang.
d. Quy trinh k¥ thuat MLPA: phu luc 2

— Bién tinh DNA

— Phan tng lai

— Phén mg nbi

— Phan tng khuéch dai gen PCR

— Phan tich trén may CEQ8000- Beckman Coulter:

Cac mau duoc chay trén may CEQS8000 theo chuong trinh phéan tich
doan (fragment analyis), sau d6 phan tich cac dinh véi d§ 16n tuong tmg. Cac
mau dugc so sanh voi mau ddi ching binh thuong. Két qua dugc tinh toan
dua vao ty 1¢ RPA (Relative Peak Area) twong ing vdi tiing exon so voi mau
chimg. RPA ctia mdi exon duoc tinh bang cudng do tin hiéu twong tng (As —
Peak area) chia cho téng cudng d6 tin hiéu ciia 45 dinh trong probemix (ZAs)

- Nguoi khong mang gen dpt bién: Néu tai vi tri twong img véi kich thudc ciia

doan gen d6 c6 xuat hién cac dinh tuong Gmg c6 ty 1¢ RPA bang 1.

- Ngwoi mang dot bién di hop tiv (nguwoi lanh mang gen bénh):
e Néu tai vi tri twong Gmg véi kich thude cua gen, dinh twrong tng cé ty
16 RPA tir 0,3-0,5 thi két luan 13 nguoi lanh mang dot bién xo4 doan.
e Néu tai vi tri twong g v&i kich thudc ciia gen, dinh twong tmg co ty
16 RPA tir 1,5 trd 1én thi két luan 13 nguoi mang dot bién 1ip doan.
e. Quy trinh k¥ thuét giai trinh tuw gen: phu luc 3
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San phém PCR sau khi duge khuéch dai béng nhitng cdp moi dic hiéu
s€ dugc lam nguyén li¢u cho k¥ thuat giai trinh ty gen.

+ Pién di san pham PCR giai trinh tu gen dystrophin bang hé thong giai
trinh tw ABI Prism 3100 (Applied Biosystems).

+ Phan tich két qua:

So sach két qua giai trinh ty cac exon cua gen dystrophin véi trinh tu
gen chuan twong Gng clia ngan hang gen (GeneBank). Tai Trung tim nghién
ctru Gen — Protein str dung phan mém CLC Main Workbench dé phan tich két
qua giai trinh tu gen.
2.3.3.2. Quy trinh chan dodn triedc sinh bénh loan duéng co Duchenne bang
ky thudt Microsatellite DNA

Cac d6i tuong dugc xac dinh c6 nguy co cao sinh con mic bénh loan
dudng co Duchenne s& duoc kham, quan 1y thai va tu van chan doan trudc
sinh bénh loan dudng co Duchenne.

a. Quy trinh choc di

Thu thuat choc hut nudce 6i duge tién hanh & tudi thai 17 tuan — 25
tudn, qua thanh bung duéi su huéng dan cua siéu am, tién hanh tai Bénh vién
Phu san Ha Noi.

Cdc thii tuc can thiét

e Bénh an san khoa gém ca phiéu cam két thuc hién thu thuat

e Xét nghiém co ban: cong thirc mau, nhom mau, dong mau co ban,
cac xét nghiém sinh hoa mau

e Phiéu siéu 4m trudc ngay lam thu thuat.

e Thai phu va ngudi nha duoc giai thich va thong tin ddy du vé& quy
trinh tha thuat, cac xét nghiém di truyén cling nhu cac nguy co cia

thu thuét choc 6i, ky cac gidy to cam két can thiét.
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Bac sy lam thu thuat

Rira tay thu thuét, mac 4o va di gang vo khuén
Tién hanh thi thugt

- Thai phu nam ngira trén ban thu thuat, siéu 4m do cac chi sb trude khi
thyc hién tha thuat: duong kinh ludng dinh, chu vi bung, chiéu dai xuong dui,
xac dinh vi tri cia rau bam, lugng nude bi.

- St tring, trai sing vo khuan 1én thanh bung thai phu

- Tién hanh choc kim theo sy hudng dan cua siéu am, qua thanh bung
cua thai phu.

- Lugng 6i lay ra & mdi thai phu 1a 15 ml

e 5 ml dich 6i dé chan doan truéc sinh bénh DMD bang cac k§ thuat di
truyén phan tir.
e 10 ml dich bi dé nuéi cdy té bao 6i, xac dinh bd NST cuia thai nhi.

- Siéu Am lai sau thu thuét, kiém tra lai tinh trang cua thai

- Nguoi bénh nghi ngoi tai vién 60 - 120 pht, vé nha sau khi 6n dinh
b. Quy trinh k¥ thuat Microsatellite DNA

MGdi thai phu va thanh vién nam mac DMD trong gia dinh duogc 1y 2 ml —
5 ml mau tinh mach chdng déng bang EDTA (1,5 mg/mL).

K¥ thuat Microsatellite DNA dugc tién hanh trén miu DNA cua thai
nhi, thai phu va nguoi bénh loan dudng co Duchenne trong tirng gia dinh.
* Tdch chiét DNA ciia té bao éi, té bao mdu thai phu va nguoi bénh DMD: st
dung phuong phéap phenol - chloroform.
*Xdc dinh gioi tinh

Ngoai cac marker dé xé4c dinh alen bénh cho bénh DMD, ching t61 con
st dung 2 marker xac dinh gioi tinh 12 marker Amel va marker SRY. Do
DMD la bénh biéu hién & tré nam, vi vay viéc xac dinh gidi tinh cua thai nhi
trude khi tién hanh chan doan bang ky thuat Microsatellite 1a hét stc can
thiét. Cac truong hop dugc xac dinh 1a thai nam s€ dugc tién hanh chan doan
DMD bang k¥ thuit Microsatellite DNA, cac trudong hop 13 thai nit s& duoc
tién hanh chan doan ngudi mang gen bang ki thuat MLPA.
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Marker Amel duoc thiét ké nam trén ca hai NST giéi tinh X va Y.
Trong truong hop thai nam s€ c¢6 2 dinh twong Ung voéi1 dinh cia NST X
(104bp) va dinh cia NST Y (110bp). Trong truong hop 1a thai nir thi s€ chi
cho 1 dinh twong ing véi dinh cia NST X (104bp) (hinh 2.3).

Marker SRY duoc thiét ké trén nhiém sic thé Y nén trong trudng hop
1a thai nam s& xuat hién 1 dinh ctia NST Y (250bp), trong trudng hop thai nit
s& khong xuat hién dinh tin hiéu (hinh 2.3).

| Marker gi&i tinh | Marker gi&i tinh -
Amel SRY

110.58
Amel ¥ 103.88 240 56

103.91 Amel X cRY

Amel X I

f| I'I‘I _'_ri__ _LLr[' XY
+.J_.d.|_.._L
XY XX

Hinh 2.3. Marker xdc dinh gioi tinh thai nhi
* Xdc dinh marker STR di hop tir
DNA téng sb sau khi tach chiét tir mau mau duoc st dung lam khuon
cho phan tng single-PCR véi cip mdi didc hiéu khuéch dai cac marker STR.
Thanh phan va diéu kién cta phan ung single-PCR khuéch dai cac
marker STR ddc hi€u trén gen dystrophin.

Thanh phan Thé tich (ul)
Nude cat 11,9
Buffer 10X 2,0
dNTP (2,5 mM) 2,0

Mdi xudi 0,5

Moi nguoc 0,5

Taq polymerase (5 u/pl) 0,1
DNA 3,0

Tong 20,0
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Chu trinh nhiét phan tng PCR:

Chu trinh Bién tinh Bit cip Téng hop

1 95°C - 10 phut

2-34 95°C - 50 giay 57°C - 50 giay 72°C - 2 phut
35 72°C - 10 phut

Bdo quan ¢ 10°C

Phan tich két qua:
A) X . ] R
Y Ve
B) X e — - Ddng hop tir
. - (homozygous)
Di hop tir
g [* _ i he
/ X 7 (heterozygous)

Hinh 2.4. Xdc dinh marker STR di hop twr

- Néu 14 thai nam, san pham dién di mao quan s& chi cho 1 dinh (A)
- Néu 1a thai ni¥, san pham dién di mao quan cho 1 dinh néu 1a ving STR
ddng hop tir (B) va cho 2 dinh néu 13 ving STR di hop tir (C)
Nhitng marker STR di hop tir s¢ duoc lya chon dé thyuc hién chan doan

trudce sinh.
* Xdc dinh alen bénh ly
Tién hanh xac dinh alen bénh 1y qua phan tich DNA ciia ngudi me va
con trai bi bénh. Trong phan tng ndy, cac cip mdi gan huynh quang khuéch
dai mot sd doan trinh tu 1ap lai dac hiéu nam trén cung mot vung gen
dystrophin. San pham ctia phan tmg PCR sau d6 dugc phan tich bang dién di

mao quan dé xé4c dinh kich thude cac doan DNA duge khuéch dai.
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DMD 14 bénh di truyén lan trén nhiém sic thé gidi tinh X, khong c6
alen tuong tmg trén NST Y nén cac cip mdi duoc thiét ké trén nhiém sic thé
X. O mbi ving STR, ngudi me (XX) s& ¢6 2 dinh twong tng véi 2 alen, ngudi
con trai (XY) s& c6 1 dinh twong tng véi 1 alen. So sanh két qua cua timg
marker gitra ngudi me¢ va ngudi con trai bi bénh s€ xac dinh dugc alen bénh ly
khi alen d6 xuét hién & ca nguoi me va ngudi con trai bi bénh.

Céach phan tich két qua dugc trinh bay & hinh 2.5.

Alen

binh thwéng DXS9907
¥ ¥
1 Soao0c
A e 210
Fsaoo | BENH NHAN DMD
=ooo I
2503 1 \
Xb
10000 —E 1
B Faon = 202 | | 210 ME BENH NHAN
Soo00 _§ | 1
s00 & \ ,||
o E ol =l
X8 Xb
Foooo
SOoOoo;d R
c abnoo [ THAI NHI BINH
ST 1 THUONG
1 DDDg ' ' J“{"l L ' h 1 } " f . u |
z; XB =2=s =Zs0
1SOoo0o0
D e 210 THAI NHI DMD
SO0
o e

N———

Hinh 2.5. Ky thudt Microsatellite DNA trong chén dodn trudc sinh
bénh loan dwong co Duchenne
(Nguon: Trung tdm Nghién ciru Gen-Protein, Truong Pai hoc Y Ha Noi)

Hinh A: Nguwoi bénh DMD xudt hién 1 dinh alen kich thuée 210bp.

Hinh B: Me nguoi bénh xudt hién 2 dinh alen kich thuée 202bp va 210 bp.

Qua hinh A va B, nhdn thdy dinh alen 210bp xudt hién & cd nguoi bénh
va me nguoi bénh, xdc dinh alen kich thuoc 210bp la alen bénh, alen 202bp
la alen binh thuong.

Hinh C: Thai nhi mang alen 202bp, la alen binh thuong. Két ludn thai
nhi khéng mdc bénh.

Hinh D: Thai nhi mang alen 210bp la alen bénh. Két ludn thai nhi mac DMD.
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c. Quy trinh ky thudt MLPA va gidi trinh tu gen
*Ky thuat MLPA: Phu luc 2

Cach doc két qua: San pham khuéch dai probe s& dugc dién di mao
quan huynh quang trén mdy giai trinh tu dé phan tich két qua.

- Néu c6 d6t bién x6a doan, probe khong gin duoc vao gen dich s&
khong xuat hién dinh tuong Gmg tai exon dot bién.

- Véi dot bién lap doan, két qua dugc tinh toan dua vao ty 1€ RPA
(Relative Peak Area) tuong ing véi timg exon so v6i mau chung. Ty 1¢ RPA
ctia mdi exon duge tinh bang cuong do tin hiéu twong tng (As — Peak area)
chia cho tong cudng d6 tin hiéu ctia 45 dinh trong probemix (XAs). Exon lap
doan khi ty 1¢ RPA 16n hon 1,5
* Ky thuat giai trinh tu gen.: Phu luc 3
2.3.3.3. Quy trinh nuoi cdy té bao éi lam nhiém sdic thé do ¢ thai nhi

Nubi cay theo phuong phap hd, ti 4m 37°C v6i 5% CO, va 95% khong
khi cting ngudn am. Thoi gian nudi cay trung binh tir 7-15 ngay. Cac té bao 6i
thu dugc sau khi nudi cdy s& duoc tach DNA theo phwong phéap phenol-
chloroform va phan tich gen, dong thoi ciing duoc sir dung dé nhudém bang G

va phan tich karyotype cua thai.
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Bénh nhan DMD

|

Dot bién

mat doan

|

Xac dinh nguoi lanh
mang gen dot bién cho
cac thanh vién nir

|

Pot bién lap doan

!

Xac dinh nguoi lanh
mang gen ddt bién
cho cac thanh vién ni

}

Dot bién diém

l

Xac dinh nguoi lanh
mang gen dot bien cho
cac thanh vién nt

MLPA MLPA Giai trinh ty gen
C6 mang Khoéng mang Cé mang Khoéng mang C6 mang Khoéng mang
gen gen gen gen gen gen
TU VAN DI TU VAN DI TU VAN DI
TRUYEN TRUYEN TRUYEN
CHAN POAN CAN NHAC CHAN DOAN CAN NHAC CHAN POAN CAN NHAC

TRUOC SINH

PCR/MLPA
Microsatellite
DNA

CHAN POAN
TRUOC SINH

PCR/MLPA

TRUOC SINH

MLPA/
Microsatellite
DNA

CHAN DOAN
TRUOC SINH

MLPA

TRUOC SINH

Giai trinh tu gen
/Microsatellite
DNA

CHAN DOAN
TRUOC SINH

Giai trinh ty
gen

!

Khoéng xac dinh
duoc BB

y

Me bénh nhan

CHAN DOAN
TRUOC SINH

Microsatellite
DNA

TU VAN DI
TRUYEN
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2.4. Van dé dao dirc trong nghién ctru

Nhitng gia dinh c6 thanh vién nam duoc chan doan méc bénh loan
dudng co Duchenne s& duoc dua vao nghién ctru khi dong ¥ tw nguyén tham
gia nghién ctru. Nguoi bénh va cac thanh vién trong gia dinh s& dugc tu van
va giai thich cu thé vé ¥ nghia, muc dich, qui trinh nghién ctru, quyén loi va
nghia vu clia ngudi tham gia nghién ctru, quyén duogc tu do rat khoi nghién
ctru, duoc dam bao bi mt ca nhan trong quéa trinh nghién ctu va két qua
nghién ctru. Cac thong tin vé ngudi bénh, cac thanh vién trong gia dinh va két

qua chan doan hoan toan duogc gitt bi mat.
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CHUONG 3
KET QUA NGHIEN CUU

3.1. Két qua phat hién nguoi lanh mang gen bénh loan dudng co' Duchenne
bang k§ thuat MLPA va giai trinh tw gen
Trong nghién ctru nay 85 thanh vién nit trong 35 gia dinh cua 35 nguoi

bénh DMD duoc tién hanh xac dinh nguodi lanh mang gen bénh.
Nguoi khéng
mang gen bénh

Nguoi lanh
mang gen bénh

Hinh 3.1. Ty I¢ ngwoi lanh mang gen bénh
Nhan xét:
Két qua 52/85 thanh vién dugc chan doan 1a nguoi lanh mang gen
bénh, chiém 61%; 33/85 thanh vién dugc xac dinh khong mang gen bénh,
chiém ty 18 39%.

Bang 3.1. Ty I¢ nguwoi lanh mang gen bénh ¢ cdc ba me va thanh vién nir

Me nguwoi bénh DMD | Thanh vién nir khac i
Tong
n Ty 1€ (%) n Ty 1€ (%)
Mang gen 41 91,1 11 27,5 52
Khoéng mang gen 4 8,9 29 72,5 33
Tong 45 100 40 100 85
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Nhan xét:

Trong 85 thanh vién nit ¢6 45 ba me c6 tién s sinh con mic DMD va
40 ngudi khong sinh con mac DMD hodc chua sinh con.

Trong 45 ba me c6 con DMD, xdc dinh dugc 41 nguoi mang gen bénh
chiém ty 18 91,2% trong d6 c¢6 1 ba me mang gen bénh ¢ trang thai kham; 4
ngudi khong mang gen bénh chiém ty 1é 8,9%.

Trong 40 thanh vién nit khong c6 tién st sinh con DMD ¢6 11 nguoi
dugc chan doan 13 nguoi lanh mang bénh, chiém ty 16 27,5% va 29 ngudi

duoc chan doan khong mang gen bénh, chiém ty 1€ 72,5%.

Bing 3.2. Ty 1¢ ngwoi lanh mang gen bénh theo tién sir gia dinh

Gia dinh cé tién sit | Gia dinh khong cé tién
bénh rd rang st bénh ré rang
n Ty 1€ % n Ty 1€ %
Mang gen bénh 17 100 24 85,7
Khong mang gen bénh 0 0 4 14.3
Tong 17 100 28 100

Nhan xét:

Trong 45 ba me c6 tién st sinh con DMD, ¢ 17 ngudi c¢6 thudc cac
pha hé gia dinh c6 tién sir bénh 1 rang (pha hé c6 it nhat 2 nguoi mac DMD),
28 ngudi thude cac pha hé gia dinh c6 tién sir bénh khong 5 rang.

Trong cac gia dinh c6 tién sir bénh 1d rang, 17/17 ba me (100%) 1a
ngudi mang gen bénh. O cac gia dinh c6 tién st bénh khong 13 rang, xac dinh
24 nguoi lanh mang gen bénh, chiém ty 1& 85,7%; 4 nguoi khong mang gen
bénh, chiém ty 1& 14,3%.
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Dot bien dieém

Dot bién lap
doan PO ,
j Dot bien xoa

doan

Hinh 3.2. Ty 1¢ cdc dang dt bién ¢ cdc thanh vién nip
Nhan xét:
Trong 31 dang dot bién xac dinh dugc & cac thanh vién nit, co 20 dang
d6t bién xo4 doan, chiém ty 1& 64,5%; 9 dang dot bién diém, chiém ty 18 29%
va 2 dang d6t bién 1ip doan, chiém ty 1& 6,5%.
Bing 3.3. 86 lwong thanh vién niv dwoc xdc dinh ngwoi lanh mang gen

bénh bang ky thudt MLPA va gidi trinh tw gen

Ky thuat Ngudi bénh Thanh vién nir
MLPA 25 66
Gidi trinh tu gen 10 19
Tong 35 85
Nhan xet:

Trong 85 thanh vién nir, 66/85 thanh vién nt thudc gia dinh cua 25
ngudi bénh DMD c6 dot bién x6a doan va 1ap doan. Cac thanh vién nir nay
duoc tién hanh phén tich tinh trang mang gen dot bién béng ky thuat MLPA;
19/65 thanh vién nit thuc gia dinh cta 10 ngudi bénh DMD c6 dot bién diém
s& dugc phan tich tinh trang mang gen dot bién bang ky thuat giai trinh tu gen.
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Bang 3.4. Ty I¢ phat hién ngwoi lanh mang gen bénh

Mang gen bénh | Khong mang gen bénh

A — Téng
n Ty 1€ (%) n Ty 1€ (%)
MLPA 40 76,9 26 78,8 66
Giai trinh ty gen 12 23,1 7 21,2 19
Tong 52 100 33 100 85

Nhan xét:

Trong 52 thanh vién nt mang gen bénh, 40 nguodi dugc xac dinh la
ngudi lanh mang gen bénh bang k¥ thuat MLPA, chiém ty 1& 76,9%; 12 ngudi
dugc xac dinh 1 ngudi lanh mang gen bénh bang k¥ thuat giai trinh tu gen,
chiém ty 18 23,1%.

Trong 33 thanh vién nir khong mang gen bénh, 26 ngudi duoc xac dinh
la khong mang gen bénh bang k¥ thuat MLPA, chiém ty 1¢ 78,8%; 7 nguoi
dugc xac dinh 1a khong mang gen bénh bang ky thuat giai trinh tu gen, chiém
ty 1€ 21,2%.

3.1.1. Két qua xdc dinh ngwoi lanh mang gen bénh bang ky thudt MLPA
K§ thuat MLPA duoc ap dung dé xac dinh ngudi lanh mang gen dot bién di

hop tir trén 66 thanh vién nit cta 25 gia dinh ngudi bénh DMD c6 dot bién xo4

doan va 1ap doan gen. Ty 1¢ x4c dinh nguoi lanh mang gen dugc mo ta ¢ bang 3.5.

Bing 3.5. Két qud xdc dinh ngwoi lainh mang gen bénh

bang ky thugt MLPA
n TV 18 (%)
Mang gen 40 60,6
Khong mang gen 26 39,4
Tong 66 100

Nhan xét:
Két qua trén cho thdy di xac dinh dugc 40 (60,6%) ngudi c6 mang gen
dot bién di hop tir (nguoi lanh mang gen bénh) va 26 (39,4%) ngudi khong

mang gen dot bién.
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Bing 3.6. Cdc dang dot bién dwoc phdt hi¢n trén ngwoi lainh mang gen
bénh bang ky thudt MLPA

Dang dot ' S6 thanh  |S6 thanh vién
STT |, .z o .| Exon | Vitridgtbién vién nir nir khong
bién ¢ BN
mang gen mang gen
1 Xoa doan | 3-7 Vung 5’ tan 1 0
2 | Xoadoan | 3-13 Vung 5’ tan 3 1
3 | Xoadoan | 4-6 Vung 5’ tan 1 0
4 | Xoadoan | 8-12 Vung 5’ tan 1 0
5 | Xod doan | 8-13 Vung 5’ tan 1 3
6 | Xoadoan | 12-13 Vung 5’ tan 10 3
7 | Xoadoan | 12-29 Vung 5’ tan 1 0
8 | Xodogn | 7-43 | Yung> tanden 1 0
vung trung tam
9 | Xod doan | 11-39 | Ying > tanden 5 6
vung trung tam
10 | Xo doan | 19-52 | ¥ung s’ tandén 1 0
vung trung tam
11 | Xod doan | 35-43 | Vung trung tam 1 0
12 | Xoa doan | 44 Vung trung tam 1 0
13 | Xoddoan | 44 Vung trung tam 4 8
14 | Xoadoan | 44 Viung trung tam 1 0
15 | Xod 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 | Xoéa 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 | YUng >’ tandén | 0
vung trung tam
25 | Lap doan | 44 Vung trung tam 1 0
Tong 40 26




57

Nhan xét:

Cé6 22 dang dot bién x04 doan va 13p doan xéc dinh dugc ¢ 40 thanh vién
nir 1a nguoi lanh mang gen bénh. 20/22 dang dot bién 1a x04 doan chiém ty 1€
90,9%:; 2/22 dang dot bién 1a lap doan chiém ty 1& 9,1%. Cac dot bién co thé
13 x04 doan hodc 1ip doan mot hay nhiéu exon trén gen dystrophin tip trung &
vung 5’ tan va vung trung tam. Co mot s6 dot bién xoa doan va 1ap doan 16n
kéo dai tir viing 5” tan dén ving trung tAm gen dystrophin.
3.1.1.1. Phén tich pha hé gia dinh c6 tién sir bénh ré rang
* Két qud xdc dinh ngwoi lanh mang gen bénh 6 gia dinh ngwoi bénh DMD
c6 dpt bién xod doan 6 viing 5’ tin

Gia dinh nguoi bénh D.10 ¢6 7 thanh vién nam dugc chan doan mic
bénh DMD. Két qua MLPA phét hién théy nguoi bénh co6 dot bién xo04 doan
exon 11-15 & ving 5°tan ctia gen dystrophin. Tién hanh 1ap pha hé gia dinh va
xac dinh nguoi lanh mang gen bénh cho cac thanh vién nir trong gia dinh (14

thanh vién).
| i
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Shadh ;
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Chu thich: O Nguoi nit binh thuong Nguoi nam bi bénh DMD da tir vong
@ Nguoi nit mang gen bénh Nguoi nam binh thuong
B ~euoi nam bi benh Thai chan doén truéc sinh DMD

Hinh 3.3. So' d6 pha hé gia dinh ngwoi bénh D.10
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Nhan xét:

Theo so d pha hé gia dinh nguoi bénh D.10, ¢6 7 thanh vién nam bi bénh
DMD (113, 11I, I1I;, 11y, IV, IVs, IVg). Pha hé gia dinh c6 tién st bénh 1d
rang, vi vy 6 ba me cua cac nguoi bénh DMD la nhitng nguo1 mang gen djt
bién di hop tr bt bude (I;, 11y, Il,, I, III,, ). 8 thanh vién nit con lai cé
thé 1a nguoi lanh mang gen bénh. Tat ca cc thanh vién nit trong pha hé duoc

1dy mau xét nghiém dé xac dinh nguoi mang gen bang k¥ thuat MLPA.

Lty
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Hinh 3.4. Hinh dnh MLPA va két qud tinh todn RPA bang phan mém
coffalyser cua thanh vién nir II; (A-B) va IV (C-D)

1 S
L

Il lL;J.__

Nhan xet

Thanh vién nit II; (Hinh A-B): Hinh danh phan tich MLPA céc exon 11-
15 (hinh A) cho thiy chiéu cao dinh thap hon miu ngudi binh thudong. Ty 18
RPA tai cac exon 11-15 (Hinh B) so voi chung nhé hon 0,5 trong khi cac
exon khac dao dong quanh 1. Nhu vay xdc dinh thanh vién ntr 1I; 12 nguoi

mang gen dot bién di hop tir xoa doan exon 11-15.
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Thanh vién nitr IV, (Hinh C-D): Hinh anh phan tich MLPA céc exon
11-15 (hinh C) cho thay chiéu cao dinh bang miu ngudi binh thuong. Ty 18
RPA tai cac exon 11-15 (Hinh D) dao ddng quanh 1 nhu céc exon khac. Nhu
vay xac dinh thanh vién nit IV, 1a ngudi khong mang gen dot bién.

Phan tich tuwong tu vdi cac thanh vién nir con lai x4c dinh céc thanh
vién Iy, Ip, I, 14, 1L, IV,, IV, IVs, IV 1a ngudl mang gen dot bién di hop tor
x04 doan exon 11-15. Cac thanh vién IIIg, IV}, IV}; khong mang gen dot bién.
Nhu vay pha hé c6 4 thanh vién nir mang gen dot bién di hop tr va 10 thanh
vién nir khong mang gen dot bién.

* Kot qud xdc dinh ngwoi lanh mang gen bénh 6 gia dinh ngwoi bénh DMD
c6 dit bién xod doan nhiéu exon tir ving 5’ tin dén ving trung tim:

Gia dinh nguoi bénh D.43 ¢6 2 thanh vién nam dugc chan doan méc
bénh DMD. Két qua MLPA phét hién thdy ngudi bénh co dot bién xoa doan
exon 11 - 39 kéo dai tir ving 5° tan dén vung trung tAm cua gen dystrophin.
Tién hanh 1ap pha hé gia dinh nguoi bénh va xac dinh ngudi lanh mang gen

bénh cho céac thanh vién nit trong gia dinh (13 thanh vién).

‘ T

S CL I
Lowbladbl
. é <£ g é Do #d

Chi thich

Q Nguoi nir binh thuong l Nguoinam bi DMD da tir vong ‘Thai DMD da
@ Nguoi nit mang gen bénh D Nguoi nam binh thuong dinh chi thai nghén

. Ngudinam bi bénh <> Thai chan doan trugc sinh DMD

Hinh 3.5. So' d6 pha hé gia dinh nguwoi bénh D.43
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Nhdn xét:
Pha hé gia dinh nguoi bénh D.43 c6 2 thanh vién nam bi DMD. Pha hé
gia dinh co tién st bénh 15 rang, vi vay cac ba me¢ c6 con bi DMD duogc xac

dinh 1a nguot lanh mang gen bénh (thanh vién nitr 1115, II;, II4). 10 thanh vién

ﬁ NH %ﬁhhhu

B 1111111111 L u
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nit con lai ¢6 nguy co mang gen dot bién di hop ti.

_J
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Hinh 3.6. Hinh dnh MLPA va két qud tinh todn RPA ciia thanh vién nir
1115 (A-B) va III, (C-D)

Nhan xet

Thanh vién n@t III; (Hinh A - B): Hinh anh phan tich MLPA cac exon
11-39 (hinh A) cho thiy chiéu cao dinh thap hon mAu nguoi binh thudng. Ty
1¢ RPA tai cac exon 11-39 (Hinh B) so v6i ching nho hon 0,5 trong khi cac
exon khac dao dong quanh 1. Két luan thanh vién nit III; mang gen dot bién

di hop tir xo4 doan exon 11-39.
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Thanh vién nit IIl; (Hinh C-D): Hinh anh phan tich MLPA cac exon
11-39 (hinh C) cho thiy chiéu cao dinh bing miu ngudi binh thuong. Ty 18
RPA tai cac exon 11-39 (Hinh D) dao dong quanh 1 nhu céc exon khac. Két
luan thanh vién nir I1I; khéng mang gen dot bién.

Phan tich tuong tu véi cac thanh vién nit con lai xac dinh thanh vién nir
I, II;, 15, 114, Ilg 1a nguot lanh mang gen bénh. Céac thanh vién nir 111;, I,
IV, IV,, IV4, IVgkhong mang gen dot bién.

Nhu vdy pha hé c6 6 thanh vién nir mang gen dot bién di hop tir va 7
thanh vién nit khong mang gen dot bién.

* Kot qud xdc dinh ngwoi lanh mang gen bénh é gia dinh ngwoi bénh DMD
c6 djt bién xod doan I exon viing trung tim

Gia dinh D.17 ¢6 2 thanh vién nam dugc chan doan bi DMD. Két qua
MLPA phat hién ngudi bénh c¢6 dot bién xoa doan exon 44 ¢ ving trung tdm
gen dystrophin. Tién hanh 1ap pha hé gia dinh ngudi bénh va xac dinh ngudi
lanh mang gen bénh cho céc thanh vién nit trong gia dinh (12 thanh vién).

1 ik
u | 1

3 4 5

eyl pe Py

8 12 13

v
Cha thich
O Nguoi nit binh thudng D Nguoi nam binh thudng
@ Nguoi nit mang gen bénh <> Thai chan doan trudc sinh DMD

. Nguoi nam bi bénh

Hinh 3.7. So d6 pha hé gia dinh nguwoi bénh D.17
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Nhan xét:

Do trong pha hé c6 2 ngudi bénh DMD nén day la pha h¢ gia dinh co
tién st bénh rd rang. Me cua 2 ngudi bénh DMD (thanh vién nit I, va II;)
duoc xac dinh 14 ngudi mang gen dot bién di hop tir bat budc. Cac thanh vién
nit con lai ¢6 nguy co mang gen dot bién di hop tir. Thuc hién k¥ thuat MLPA

xéac dinh dot bién cho cac thanh vién nir trong pha hé.

A

Hinh 3.8. Hinh anh MLPA va két qud tinh todn RPA bang phin mém
coffalyser cua thanh vién nir 1I; (A-B) va I11; (C-D)

Nhan xeét

Thanh vién nit II; (hinh A-B): Hinh 4nh phan tich MLPA cua exon 44
(hinh A) cho thay chiéu cao dinh thip hon miu ngudi binh thuong. Ty 16 RPA
tai exon 44 (hinh B) so v&i chung nho hon 0,5 trong khi cac exon khéac dao
dong quanh 1. Nhu vay thanh vién nit II; mang gen dot bién di hop tir.

Thanh vién nit lI; (hinh C-D): Hinh anh phan tich MLPA cua exon 44
(hinh C) cho thay chiéu cao dinh bang mau ngudi binh thuong. Ty 18 RPA tai
exon nay (hinh D) dao ddng quanh 1 nhu cac exon khac. Nhu vay xac dinh

thanh vién nit I1I; khong mang gen dot bién.
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Phan tich tuong ty véi céc thanh vién nit trong pha hé xac dinh cac
thanh vién nit I, II; va Illg 13 nguoi lanh mang dot bién xoa doan exon 44.
Cac thanh vién nir II,, 114, Iy, II1,;, I1L;5, 11,5, IV, khong mang gen dot bién.

Nhu vdy pha hé ¢ 4 thanh vién nir mang gen dot bién di hop tir va 8
thanh vién nit khong mang gen dot bién.

* Két qud xdc dinh ngwoi lanh mang gen bénh & gia dinh ngwoi bénh
DMD c6 dit bién lip doan kéo dai tir ving 5’ — viing trung tém:

Gia dinh nguoi bénh D.50 ¢ 1 thanh vién nam dugc chan doan méc
bénh DMD d6ng thoi chi gai nguoi bénh ¢6 2 1an mang thai chan doan trudc
sinh con mac DMD. Két qua MLPA phat hién thdy ngudi bénh c6 dot bién
lap doan exon 14-43 kéo dai tir ving 5’ tdn dén vung trung tim cla gen
dystrophin. Tién hanh lap pha hé gia dinh ngudi bénh va xac dinh ngudi lanh

mang gen bénh cho cac thanh vién nir trong gia dinh (2 thanh vién).

I

1

Cha thich
./ Nguoi nam bi bénh DMD da tir vong D Nguoi nam binh thuong

() Ngusi nit mang gen bénh o Thaibi DMD da dinh chi thai nghén

Hinh 3.9. So' d6 pha hé gia dinh nguwoi bénh D.50
Nhan xét:
Pha h¢ gia dinh ngudi bénh D.50 ¢ mot ngudi bénh DMD da tir vong.
Chi cta ngudi bénh co6 2 lan mang thai déu duogc chan doan trudce sinh thai
miac DMD. Pay 13 pha hé c6 tién sir bénh 1d rang, vi vAy me va chi gai
ngudi bénh déu dugc xac dinh 1a nguoi lanh mang gen dot bién di hop tir bt
budc. Thuc hién ky thuat MLPA chan doan nguoi mang gen cho 2 thanh

vién nt.
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Hinh 3.10. Hinh dgnh MLPA va két qud tinh todn RPA ciia thanh vién nir
II; (A - B) va nguwoi binh thuong (méu chirng) (C-D)

Nhan xét:

Hinh anh phan tich MLPA cua thanh vién nir II; (hinh A) tai cac exon
14-43 cho thdy cuong do tin hiéu cta dinh cao hon so véi mau nguoi binh
thuong (hinh C). Sau khi phén tich dya trén RPA ta c6 ty 1€ RPA tai cac exon
tir 14 dén 43 cua thanh vién nit II; (hinh B) so véi chtng (hinh D) 16n hon 1,5
trong khi ctia cac exon khac giao dong xung quanh 1. Két luan thanh vién nir
IT; 1a nguoi lanh mang gen bénh.

Phan tich tuong ty, xac dinh thanh vién nit [, mang gen dot bién di hop

tir. Nhur vay 2 thanh vién nit trong gia dinh déu 1a nguoi 1anh mang gen bénh.
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3.1.1.2. Phdn tich pha hé gia dinh c6 tién sir bénh khéng ré rang
* Kot qud xdc dinh ngwoi lanh mang gen bénh 6 gia dinh ngwoi bénh DMD
c6 dét bién xod doan & viing trung tim:

Gia dinh nguoi bénh D.35 chi ¢ 1 thanh vién nam duoc chan doan
mic bénh DMD. Két qua MLPA phat hién thiy ngudi bénh c6 dot bién xoa
doan exon 45 - 52 & viing trung tdm ctia gen dystrophin. Tién hanh lap pha hé
gia dinh nguoi bénh va xac dinh nguoi lanh mang gen bénh cho cac thanh

vién nit trong gia dinh (5 thanh vién).

I L HO

o
Comb

Chu thich
Q Ngudi nir binh thuong I:I Ngudi nam binh thudong

2

@Ngu:(‘ri nit mang gen bénh <> Thai chan doan trudce sinh DMD

Il Neuoi nam bi benh

Hinh 3.11. So do phd hé gia dinh ngwoi bénh D.35
Nhan xét:
Qua phan tich cho thiy ddy 1a pha hé c6 tién str bénh khéng rd rang do
chi ¢6 1 thanh vién nam mac DMD. Vi vay céac thanh vién nit trong pha hé (I,

11, IL,, I11,, 111;) 6 thé 1a nguoi lanh mang gen bénh.
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Hinh 3.12. Hinh dnh MLPA va két qud tinh todn RPA bang phan mém

coffalyser cua cac thanh vién nit I1;
Nhan xét:
Hinh anh phan tich MLPA cac exon 45-52 cho thay chiéu cao dinh

bang mau ngudi binh thudng. Ty 16 RPA tai cc exon nay dao dong quanh 1
nhu cac exon khac. Nhu vay xac dinh thanh vién nir II; khong mang gen dot
bién. Phén tich twong tu v6i 4 thanh vién nit con lai (I, 1L, 111, I11;) déu cho
két qua khong mang gen dot bién. Nhu vay ca 5 thanh vién nit trong pha hé
déu khong mang gen dot bién. Dot bién ¢ ngudi bénh DMD trong pha hé 1a
do6t bién méi phat sinh.
3.1.2. Két qua xdc dinh ngwoi lanh mang gen bénh bang ky thudt gidi trinh
tw gen

Thuc hién k¥ thuat giai trinh tu gen xac dinh nguoi lanh mang gen
bénh cho 19 thanh vién n@t trong 10 gia dinh ngudi bénh DMD co6 dot

bién diém.
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Bing 3.7. Két qud xdc dinh nguwoi lainh mang gen bénh bang ky thudt

giai trinh tw gen

n Ty 1€ (%)
Mang gen bénh 12 63,2
Khong mang gen bénh 7 36,8
Tong 19 100
Nhan xét:

Trong 19 thanh vién nit dugc phan tich gen, xac dinh 12 thanh vién nir

13 ngudi lanh mang gen bénh, chiém ty 1& 63,2%; 7 thanh vién nit khong

mang gen bénh, chiém ty 1€ 36,8%.

Bing 3.8. Cdc dang dpt bién diém dwoc phdt hign trén nguwoi lanh mang

gen bénh bang ky thudt gidi trinh tw gen

(p.R2094X)

S6 thanh | So thanh
, Exon/ L vién nir vién nir
STT| Dot bien Bién doi protein
intron mang khong
gen mang gen
c2032 203 p.-GIn678 AspfsX41
1 exon 17 2 0
3delCA (p.Q678RfsX41)
p.Glu933Ter
2 c2797C>T | exon 21 1 0
(pE933X)
Lys1007Ter
3 ¢.3021A>T | exon 23 1 0
(LT1007X)
Lys1238ArgfsX6
4 | c.3713delA | exon 27 1 1
(K1238RfsX6)
p.Ser1758Ter
5 [¢.5273C>A | exon 37 0 1
(p-S1758X)
p-Arg2094Ter
6 | c.6282C>T | exon 43 1 1
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c.6237- p-Ser2079SerfsX2
7 exon 43 1 0
6238delCC (p-S2079S1sX2)
p.Ser2214Ter
8 | c.6640C>A | exon 46 | 0
(p.S2214X)
p.GIn2297Ter
9 c6282C>T | exon 47 2 4
(p-Q2297X)
intron
10 | ¢.10223+1 Splicing 2 0
70
Tong 12 7

Nhan xét:

C6 9 dang d6t bién diém dugc xac dinh & 12 thanh vién nit. Phan 16n
céc dot bién déu tap trung & exon, chi 1 truong hop dot bién tai intron gay anh
hudng dén qua trinh cit ndi intron va exon ciia gen dystrophin. Cac dot bién
diém xay ra rai rac trén gen dystrophin, hau hét 1a d6t bién tao ma két thic
sém (stop codon) chiém 6/9 dang dot bién; 3/9 dang dot bién c6 dot bién mat
nucleotid gay léch khung dich ma.
3.2.2.1. Phdn tich pha hé gia dinh c6 tién sir bénh ré rang
* Két qud xdc dinh ngwoi lanh mang gen bénh 6 gia dinh ngwoi bénh DMD
c6 dét bién diém mat 2 nucleotid

Gia dinh nguoi bénh D.81 ¢6 2 thanh vién nam dugc chan doan méc
bénh DMD. Két qua giai trinh tu gen xac dinh ngudi bénh mang dot bién
diém méat 2 nucleotide CA & vi tri 2032 2033 trén exon 17 gen dystrophin.
Dot bién 1am thay ddi bo ba CAG mi hoa cho acid amin Glutamine thanh bd
ba GAC ma hoa cho acid amin Aspartate, gay 1éch khung dich ma va hinh
thanh ma két thic sém tao nén protein dystrophin khong hoan chinh. Tién
hanh 1ap pha hé gia dinh nguoi bénh va xac dinh nguoi lanh mang gen bénh

cho cac thanh vién nir trong gia dinh (3 thanh vién).
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i D—ﬂ
1 2 3
m .
1 2
Chu thich
Nguoi nit binh thuong -Ngu'(‘yi nam bi bénh DMD da tir vong

(*) Nguoinitmanggenbénh [ | Nguoi nam binh thuong
B Nouoi nam bi benh
Hinh 3.13. So' d6 phd hé gia dinh ngwoi bénh D.81
Nhan xét:

Pha hé c6 hai thanh vién nam miac DMD, trong d6 mot ngudi da tir
vong. Pay 1a pha hé gia dinh c6 tién sir bénh rd rang, vi vdy thanh vién nit II,
12 nguoi mang gen dot bién di hop tir bat budc do cb con trai va em trai bi
DMD. Tién hanh giai trinh tu gen cho thanh vién nir I, va Il,.

€.2032_2033delCA
p- Q678DisX41

c2032 2033 CA

CATCACTAACACAGACAACTGTAAT

A A ’ . A
A A/' VY I‘ﬁL AYWANY JW /N

Nguwoi binh thwong Bénh nhan

CATCACTAACAGACAACTGTAAT

€2032_2083delCA
P- QE7BDEX41

CATCACTAACACAGACMACTGTWAT(

Me bénh nhan (miu mau) Me bénh nhan (miu téc)

2032 2033 delCA
P- QE7TEDEsX41

CATCACTAACACAGACCTGTGATG

Ba ngoai bénh nhan

Hinh 3.14. Hinh danh gidi trinh tw gen gia dinh ngwoi bénh D.81
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Nhan xét:

Nguoi bénh DMD (hinh B) mang dot bién diém c2032 2033delCA
(p-Q678DfsX41). Thanh vién nir II, dugce xac dinh 1a nguotl lanh mang gen
bénh qua phén tich pha hé (ngudi mang dot bién di hop tir bat budc), tuy
nhién két qua giai trinh tu gen tir DNA mau mau cta thanh vién nit nay khong
phat hién dot bién (hinh C). Khi giai trinh tu gen tir DNA mau toc cta thanh
vién nit ndy thdy xuét hién cic dinh chdng 1én nhau tir diém dot bién
¢.2032_2033 trén gen dystrophin, khang dinh c6 dot bién di hop tir tir DNA
mau toc (hinh D). Do khong phat hién dwgc dot bién tir DNA mau mau nhung
lai tim théy d6t bién tir DNA mau téc cta thanh vién nit 11, nén khéng dinh
day 1a nguoi mang gen dot bién di hop tir nhung & trang thai kham. Ba ngoai
ngudi bénh DMD (1) duge xac dinh 1a ngudi lanh mang bénh do két qua giai
trinh tu xuét hién cac dinh chong 1én nhau tir diém dot bién ¢.2032 2033
(hinh E). Thanh vién nit II; khong thuc hién xét nghiém chan doan gen.
3.2.2.2. Phdn tich pha hé gia dinh c6 tién si gia dinh khong ré rang
* Kot qud xdc dinh ngwoi lanh mang gen bénh 6 gia dinh ngwoi bénh DMD
mang dét bién diém mit 1 nucleotid

Gia dinh nguoi bénh D.78 chi ¢6 1 thanh vién nam duoc chan doan
mic bénh DMD. Két qua giai trinh tu gen phat hién thiy ngudi bénh co dot
bién diém. Tién hanh 1ap pha hé gia dinh nguoi bénh.

[

Chu thich
Nguoi nit binh thudong D Nguoi nam binh thuong

@ Nguoi nit mang gen bénh . Nguoi nam bi DMD

Hinh 3.15. So' do phd hé gia dinh nguwoi bénh D.78
Nhan xét:
Do gia dinh c¢6 tién sir bénh khong 1& rang nén me va chi gai ngudi
bénh c6 thé 1a ngudi lanh mang gen dot bién di hop tir va duogc tién hanh giai
trinh tu gen xac dinh nguoi lanh mang gen bénh.
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c.3713 Aexon 27 ¢.3713delA(K1238RfsX6) exon 27

l |

AGAGGCCTTAAAAAAGGAACTTGAAAL o crccTTAAAAAGGAACT TGAAA(

) il :
Ngudi binh thuong o

Bénhnhan

¢.3713delA(K1238RfsX6)exon 27 c.3713 Aexon 27

Me bénh nhan Chigéi bénh nhan

Hinh 3.16. Hinh danh gidi trinh tw gen gia dinh nguwoi bénh D.78
Nhan xeét

Hinh anh gidi trinh ty gen dystrophin cho cac dinh rd rang, khong bi
nhidu. O ngudi bénh DMD so véi ngudi binh thudng cé hién twong mat 1
nucleotid A tai vi tri 3713 trén exon 27 ciia gen dystrophin. Dot bién nay lam
thay d6i bd 3 AAG mi ho4 acid amin Lysine thanh b ba AGG mi ho4 acid
amin Arginine, gy 1éch khung dich mi din t&i xudt hién ma két thiuc som tai
acid amin tht 6 tinh tir vi tri dot bién. Me nguoi bénh xuét hién cac dinh
chdng 18n nhau tir diém d6t bién 3713, x4c dinh day 1a ngudi lanh mang gen
bénh. Chi gai ngudi bénh khong xuét hién cc dinh chéng lén nhau, duogc xac
dinh khong mang gen bénh.

3.2. Két qua chin doan trudc sinh bénh loan duéng co' Duchenne bing ky
thuat Microsatellite DNA

Trong nghién ctru nay, 45 thai phu c6 nguy co sinh con bi bénh loan
dudng co Duchenne duoc tién hanh chan doan trude sinh cho thai nhi tir dich

b1 & tudi thai tir 17 tuan, trong d6 c6 6 thai phu mang thai 2 1an.
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3.2.1. Két qua xdc dinh marker STR di hop tir gen dystrophin béing ky thudgt
Microsatellite DNA

Trong nghién ctru, 6 marker STR (DSTR49, DXS890, DTSRS50,
DXS1067, DXS9907, DXS1036) cua gen dystrophin duogc tién hanh phan tich
xac dinh tinh trang di hop ttr, tir d6 tim ra tinh trang di hop tur, ttr d6 tim ra cac
marker STR ¢6 ty 1& di hop tir cao dé ting dung trong chan doan trude sinh
bénh DMD.

3.2.1.1. Xac dinh marker STR di hop tir va déng hop tur

Céac marker STR ¢6 ty 1& di hop tir cang cao thi xac suat xuét hién & cac
gia dinh khi tién hanh chin doan trude sinh cang 16n. STR marker dugc xac
dinh 1a dong hop tir khi san pham dién di mao quan chi cho 1 dinh. STR
marker dugc xac dinh 1a di hop tir khi san phém dién di mao quan cho 2 dinh

kich thudc khac nhau.

Trong nghién ctru, 65 thanh vién nir thuoc 65 gia dinh khac nhau duoc

tién hanh x4c dinh tinh trang di hop tur cua 6 marker STR.
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90.00% .
B Di hop tr © Dong hop tir

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%
DSTR49 DXS890 DSTRS50 DXS1067 DXS9907 DXS1036

E Dj hop tur 86.20% 73.80% 61.50% 61.50% 61.50% 43.10%
Ponghop tit 13.80% 26.20% 38.50% 38.50% 38.50% 56.90%

Hinh 3.17. Ty Ié dong hop tir va di hop tir ciia cdc marker STR
Nhan xeét
Két qua & hinh 3.17 cho thiy cac marker STR ¢6 ty 1& di hop tir tir cao
xudng thap lan luot 13 DSTR49, DXS890, DTSR50, DXS1067, DXS9907,
DXS1036. Marker DSTR49 ¢6 ty 1€ di hop tir cao nhét voi 86,2%, marker
DXS1036 c6 ty 1& di hop tir thap nhit voi 43,1%. Cac marker DSTR50,
DXS1067 va DXS9907 c6 ty 1& di hop tir nhu nhau 12 61,5%.
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3.2.1.2. Tan sudt phdn bé cdc alen ciia cac marker STR:
Tuong tu khi phén tich tin xuat phan bd cac alen, cac marker STR c6 tdn sudt xuat hién cac alen cang nhiéu
thi ty 16 xuét hién di hop tir cang cao.

Bang 3.9: Tén suét phin bo alen ciia cac marker STR

DSTR49 DXS890 DSTR50 DXS1067 DXS9907 DXS1036
Kich Tép Kich Té,n Kich Tép Kich Tép Kich Té,n Kich Tép
thudc suat thudc suat thudc suat thudc suat thudc suat thudc suat

alen alen alen alen alen alen

226  0,26446 164  0,02655 220 0,125 214 0,23809 202  0,02885 144 0,39785
232 0,04956 166  0,00885 222 0,0577 222 0,49524 206 0,31731 146  0,39785
234 0,01653 168  0,02655 228 0,01923 224  0,01905 208 0,00962 148  0,01075
236  0,03306 170  0,14159 230 0,45192 226  0,21905 210 0,44231 150  0,19355
238  0,05785 172 0,22124 232 0,04808 230  0,02857 214  0,17305

240 0,06612 174  0,38053 234  0,22115 216 0,00962
242 0,04132 176  0,16814 238  0,00961 218 0,00962
244 0,1158 178  0,02655 242 0,04808 222 0,00962
246  0,10744 246  0,01923

248  0,10744

250  0,08264

252 0,04132

254 0,00823

258  0,00823



75

Phan tich 6 marker STR, c6 38 alen duoc xac dinh voi kich thudc dao
ddng trong khoang tir 144bp dén 258bp. Tan suit dao dong cua cac alen tir
0,00823 dén 0,49524.

DSTR49 DXS890
0.3 04
0.35
0.25
03
P4 zZ
w w
2 0.2 2025
'_
< 015 < 02
(2] (%]
0.15
é 0.1 EZ
= [
0.1
.l I [ [ "
, Al all - ,m _mEEEE -
226 232 234 236 238 240 242 244 246 248 250 252 254 258 164 166 168 170 172 174 176 178
DSTR50 DXS1067
0.5 0.6
0.4 0.5
o g
3:. 03 3: 04
= =
<
< o3
%] 02 %)
P4 zZ
‘fl: ‘,i: 0.2
0.1 I 0.1
0 . — . — . —_— 0 — | ]
220 222 228 230 232 234 238 242 246 214 222 224 226 230
DXS9907 DXS51036
05 0.45
0.4
0.4 0.35
E z 03
203 E
i 2025
< <
o) ©“ 0.2
= 0.15
g
0.1 0.1
0.05
203 206 208 210 214 216 218 222 144 146 148 150

Hinh 3.18. Tan sudt phén bé cdc alen ciia 6 marker STR
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Nhan xeét

Trong 6 marker STR, marker DSTR49 14 marker ¢ s6 alen nhiéu nhat
v6i 14 alen. Marker DXS1036 c6 4 alen, 1a marker c6 s alen thip nhit.

Marker DSTR50 ¢6 s alen nhiéu nhat (14 alen). Kich thudc cac alen
phan bd tir 220bp dén 246bp véi tan suat dao dong tir 0,00961 dén 0,45192.
Alen c6 tan suat xuat hién cao nhét 1a alen c6 kich thudc 230bp va alen c6 tan
sudt xuat hién thap nhat 1 alen c6 kich thudc 228bp.

Marker DSTR49 ¢6 9 alen véi kich thude tir 226bp dén 258bp, tan sudt
dao dong tir 0,00823 dén 0,26446. Alen kich thudc 226bp co tin suat xuét
hién cao nhét, 2 alen kich thudc 254bp va 258bp xuét hién véi tan suat ngang
nhau va thip nhét.

Marker DXS890 c6 8 alen kich thudc tir 164bp dén 178bp. Tan suét dao
dong cua céc alen tir 0,00885 dén 0,38053. Alen kich thude 166bp 1a alen co6 tan
suat xuat hién thap nhét. Alen kich thudc 174bp xuat hién véi tin suit cao nht.

Marker DXS1067 ¢6 5 vi tri alen véi kich thuéc nam trong khoang tir
214bp dén 230bp. Cac alen cé tan suit dao dong tir 0,01905 dén 0,49524.
Alen kich thudc 222bp c6 tan suit xut hién cao nhat va alen kich thudc
224bp xuét hién véi tan suat thap nhat.

Marker DXS9907 ¢6 5 vi tri alen voi kich thudce tir 203bp dén 222bp.
Céc alen xuét hién v6i tan sudt dao dong tir 0,00962 dén 0,44231. Cac alen
kich thudc 216bp, 218bp, 222bp c6 tan suat xuat hién nhu nhau va thap nhét.
Alen kich thudc 210bp 14 alen xuét hién v6i tan suét cao nhét.

Marker DXS1036 ¢6 4 vi tri alen véi kich thuéc ndm trong khoang tir
144 bp dén 150 bp. Pay la marker c6 sb alen it nhat voi tan suat dao dong cac
alen tir 0,01075 dén 0,39785. Hai alen kich thudc 144bp va 146 bp co tan suét
xuat hién ngang nhau va cao nhat. Alen kich thudc 148bp 1a alen xuét hién

v6i tAn suét thap nhét.
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Trong 6 marker STR di hop tir, 5 marker ¢ s6 alen nhiéu nhat ciing 1a
5 marker cé ty 1€ di hop tir cao nhat (DSTR49, DXS890, DTSR50, DXS1067,
DXS9907). Khi khuéch dai 5 marker STR nay ung dung trong chan doan
trude sinh, ty 18 xuét hién it nhat 2/5 marker di hop tir 14 97,76%.

Trong nghién ctru nay, ching to61 rng dung 5 marker STR c6 ty 1€ di
hop cao nhat dugc tim thdy & trén dé ing dung trong chan doan trudc sinh
bénh DMD.

3.2.2. Két qua chin dodn truwée sinh bénh logn dwong co Duchenne bing
ky thudt Microsatellite DNA

Nghién ctru tién hanh chan doan trudc sinh bénh DMD cho 51 thai nhi
c6 nguy co cao mic DMD cua 45 thai phu (6 thai phu mang thai 2 1an). Cac
thai phu duoc thyc hién thu thuat choc 6i & tudi thai tir 17 tudn. Vi mdi
truong hop, 15ml dich bi dugce thu thap trong do Sml dugc tach chiét DNA dé
phan tich gen dystrophin, 10ml dich 6i dwoc nudi ciy té bao i xac dinh céac

bat thudng NST ciia thai nhi.

51 Thai nhi chin doan

trudc sinh DMD
45 thai nam ( 88,2%) 6 thai nir (11,8%)
10 thai méc 35 thai binh 3 thai di hop tir 3 thai binh
DMD (19,6%) thuong (68,6%) (5,9%) thuong (5,9%)

Hinh 3.19. So' do két qud chén dodn truwéc sinh DMD
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Thai nir mang Thai nit binh
gen dot bién di thuong Thai nam

hop tur bi DMD

Hinh 3.20. Két qud chén dodn truéc sinh DMD
Nhan xét:

Trong 51 thai nhi chan doan trudce sinh DMD c6 45 thai nam (chiém ty
1¢ 88,2%) va 6 thai nir (chiém 11,8%). Két qua chan doan xac dinh 10 trudng
hop thai nam mic DMD chiém ty 19,6%; 35 truong hop thai nam binh
thudng chiém ty 18 68,6%, 2 truong hop thai nit mang gen dot bién di hop tir
chiém ty 18 5,9% va 2 trudng hop thai nit binh thuong chiém ty 1& 5,9%.

Dot bién
diém

Dot bién
x0a doan
Dot bién
1ap doan

Hinh 3.21. Ty Ié cdc logi dpt bién phdt hién 6 thai nam bi bénh
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Nhan xét:

10 truong hop thai nam duoc chan doan xac dinh mang dot bién gen
dystrophin trong d6 phat hién 6 trudng hop dot bién xoa doan chiém ty 16
60%, 2 truong hop dot bién lap doan chiém ty 1& 20% va 2 trudng hop dot
bién diém chiém ty 1& 20%.

Thai nhi duoc chan doan truéc sinh bénh DMD ciing dong thoi duoc
14y dich 6i thuc hién xét nghiém nuéi cdy té bao i lam NST dd dé phat hién
cac bat thuong vé sb lwong va ciu trac NST.

Bing 3.10. Két qud nuéi cdy té bao 6i lam NST do

n Ty 1€ (%)
Bét thuong NST 0 0
Binh thuong 51 100
Tong 51 100
Nhan xét:

Trong 51 thai nhi dugc 1am NST d0, khong phat hién thdy truong hop

nao co cac bat thuong NST kém theo.

Bing 3.11. Ty I¢ sdy thai sau thii thudt choc hiit nwéc éi

n Ty 1€ (%)
Say thai 0
Khoéng say thai 51 100
Tong 51 100
Nhan xét:

Khong ghi nhan tai bién siy thai nio trong 51 truong hop choc hit nude

b1 dé chan doan trudc sinh. Ty 1¢ thanh cong ctia thu thuét 13 100%.
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Bing 3.12. Két qua thai ky trén nhém thai nam dwee chin dodn bi DMD

n Ty 1€ (%)
Dinh chi thai nghén 90
Gitr thai 1 10
Tong 10 100
Nhan xét:

Qua chén doan trudce sinh 51 truong hop, xac dinh dugc 10 truong hop

thai nam mac DMD. Thai phu da duoc tu van di truyén va tu van vé tinh

trang bénh 1y cua thai nhi. 9/10 thai phu quyét dinh dinh chi thai nghén chiém

ty 16 90%, 1 truong hop quyét dinh gitt thai chiém ty 1& 10%.

Trong 45 thai phu c6 nguy co cao sinh con mic DMD, c6 7 trudng

hop khong phat hién dugc dot bién tir mau mau cua thai phu va 38 trudong

hop dugc x4c dinh 1a ngudi lanh mang gen bénh. Két qua chan doan trudce

sinh bénh DMD cho 2 nhom thai phu nay duogc trinh bay dudi day (muc

3.2.2.1va3.2.22)
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45 thai phu chin doin
trudc sinh DMD

38 thai phu mang gen
dot bién di hop tir

7 thai phu khong mang gen
ddt bién

3 thai phu mang

3 thai phu

3 thai phu

thai nam thai nir mang thai nir mang thai nam
12 thai phy 6 tién sir 23 thai phu cé tién sir
gia dinh rd rang gia dinh khéng rd rang
9 thai 1 thai 1 thai 1 thai phu 18 thai phu
phu phu phu khong xac mang dot 5 thai phu
man dot mang dot mang dinh dugc biéen gen mang dot
bién gen bién gen dot bien dot bién xo04 /lip bién diém
x0a doan 1ap doan diem gen doan
l y L l y M A
CDPTS CDTS
CPTS CPTS CPTS CBTS CPTS CPTS CPTS
Microsatellite Mi tellit Microsatellite . . Mi tellit MLPA/
+MLPA/ TMLPA +GTTG Microsatelite AMLPA/ Microsatellite MLPA MLPA PCR/
PCR PCR +GTTG GTTG

Hinh 3.22. So' do chén dodn trudc sinh cdc trwong hop thai phu cé nguy co cao sinh con mic DMD
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3.2.2.1. Két qua chdn doan trude sinh DMD cho cdc thai phu la nguoi lanh
mang gen bénh

Nghién ctru tién hanh chin doan trude sinh bénh DMD cho 44 thai nhi
ctia 38 ba me 14 ngudi lanh mang gen bénh (6 thai phy mang thai 2 lan). Cac
thai nhi duogc xac dinh gidi tinh tt DNA dich i, xac dinh 3 thai nit va 41 thai
nam. Cac truong hop thai nit duoc tu vin xac dinh nguoi lanh mang gen
bénh. Céc trudng hop thai nam duoc tu van chan doan bénh DMD.

Tién hanh chin doan trude sinh cho 3 thai nit bang k§ thuat MLPA, phat
hién 1 thai nit mang gen dot bién di hop tir va 2 thai nit binh thuong. Tién
hanh chan doan trude sinh bénh DMD cho 41 thai nam tir 35 thai phy trong
do6 c6 12 thai phu thudc pha hé cé tién st bénh r& rang va 23 thai phu thuoc
pha hé co tién st bénh khong rd rang. Két qua chin doan trude sinh duge méd
ta dudi day.

* Két qud chin dodn trudéc sinh DMD cho cdc thai phu trong pha hé c6 tién
sw bénh ro rang: 12 thai phu

Trong nghién ctru, 16 thai nam cua 12 thai phu (4 thai phu mang thai 2
14n) dugc chan doan trudce sinh bang k¥ thuat Microsatellite DNA, dong thoi
duoc d6i chiéu két qua bang cac ki thuat chian doan dot bién truc tiép nhu
MLPA, PCR, giai trinh tu gen.

Str dung 5 marker STR dugc xac dinh c6 ty 1€ di hop cao dugc md ta
trong myc 3.2.1 dé tng dung trong chan doan trudc sinh cho 12 thai phu.
11/12 thai phu khong can khuéch dai thém marker STR khac. Chi 1 trudng
hop thai phu can tim thém marker STR di hop tir.
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Thai nam bi
DMD: 31%

Thai nam binh

thwong:
69%

N

Hinh 3.23. Két qud chén dodn truéc sinh DMD trong nhom thai phu co
pha hé cé tién sir bénh ré rang
Nhan xét:

Trong 16 thai nam duogc chan doéan trudc sinh bénh DMD phat hién 5
truong hop thai bi bénh chiém ty 18 31% va 11 trudng hop thai binh thudng
chiém ty 18 69%. 5 truong hop thai nam bi DMD c¢6 2 truong hop mang dot
bién 13p doan va 3 trudng hop mang dot bién xoa doan.

16 thai nhi duwoc thuc hién chan doan truéc sinh bang ky thuat
Microsatellite DNA déu duoc ddi chiéu két qua bang k¥ thuat PCR, MLPA
hodc giai trinh ty gen va cho két qua twong dong nhau.

Két qud chan dodn trieée sinh bénh loan dudng co Duchenne cia thai phu

mang dot bien xoa doan vung 5’ tan

Pha hé c6 tién su bénh rd rang véi 3 thanh vién nam bi DMD trong do
2 nguoi da to vong. Nguodi bénh DMD dugc xac dinh mang dot bién x04 doan
exon 3 dén 13 ving 5° tan trén gen dystrophin. Thai phu c6 tién sir sinh con
trai mac DMD da dugc xac dinh 1a nguoi lanh mang gen bénh. Thai phy
mang thai 1an 4 va duoc tu van chan doan trude sinh bénh DMD.
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S A
S intalad il
=RET R

Chu thich

Q Nguoi nit binh thuong ‘ Nguoi nam bi bénh DMD da tir vong
@ Nguodi nit mang gen bénh D Ngudi nam binh thuong

Il Nouoi nam bi bénh <> Thai chén dodn truéc sinh DMD

Thai phu

Hinh 3.24. So' do pha h¢ gia dinh ngwoi bénh DMD.07
K¥ thuat Microsatellite DNA duoc thuc hién déng thoi voi ky thuat
MLPA dé chan doan truéc sinh bénh DMD cho thai nhi.
Két qua chin doan trude sinh bang k¥ thuat Microsatellite DNA:

Khuéch dai 5 marker STR c6 ty 1& di hop cao nhat tim dugc qua nghién
cuu, xac dinh dugc 3 marker di hop tor ¢ thai phu gém marker DXS890,
DXS1067 va DSTRS50.



85

Alen Alen

A binh thwdong dot bién
3 3 DXS890

0000

sSoo0o0

40000 i BENH NHAN

30000 - R |( \ (CON TRAI THAI PHU)

20000 -+ i

tO000
o

25000 £
20000
15000
10000
5000

0

170 174

) f THAI PHUY

G000
S000 - 170
4000 — f
3000 - i THAI NHI
2000
1000

o

Alen Alen

binh thwéong dot bién
DXS1067
¥ ¥

100000

|
 LLERRRRRILARLRRRR]

75000

BENH NHAN
i (CON TRAI THAI PHU)

50000

25000

o

E=TRRU NN )
aooo0 £
30000 { )
=o000 1; 3 = :1 THAI PHU
10000 AT f
o — . e =

10000
7500

n

L

Sooo THAI NHI

2500

Alen Alen

C binh thwéng dét bi€n DSTR50
¥ Ad

200000
BENH NHAN
/- (CON TRAI THAI PHUY)
/\ n THAI PHY
/
I\ U/

o - R

150000
(Relalulnln}
S0000

i

100000

7S000
S0000

25000

<Luuuuee
175000
150000
125000
100000
75000

S0000

25000 A

a = 2l

T
N
w
N

{ THAI NHI

Hinh 3.25. Két qud chén dodn truwéc sinh bénh DMD ciia thai phu D.07
bang kj thudt Microsatellite DNA
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Phén tich hinh anh STR cta marker DXS890 (hinh A) cho thay ngudi
bénh DMD chi xuét hién 1 dinh alen kich thuéc 174bp twong tng véi 1 alen
trén NST X (X'Y). O thai phu xuét hién 2 dinh kich thuéc 170bp va 174bp
twong (g véi 2 alen trén 2 NST X (XBXP®). Dinh alen kich thuéc 174bp cta
thai phu trung khép véi dinh alen ctuia con trai bi DMD. Do d6 alen kich
thudce 174bp 1a alen bénh, alen kich thudc 170bp 1a alen binh thuong.

Phén tich twong tw v6i marker DXS1067 (hinh B) nhén thiy dinh alen
kich thudc 222bp cua thai phu trung khop véi dinh alen cua con trai bi DMD, do
d6 dinh kich thude 222bp 1a dinh alen bénh, dinh kich thude 214bp 1a dinh alen
binh thuong. Phén tich marker DSTRS50 xé4c dinh dinh kich thudc 242bp 1a dinh
alen bénh, dinh kich thudc 234bp 1a dinh alen binh thuong.

Két qua phan tich mau 6i cua thai nhi cho thiy thai nhi nhan cac alen
binh thuong tir nguot me & cd 3 marker: marker DXS890 nhén alen 170bp,
marker DXS1067 nhan alen 214bp, marker DSTR50 nhan alen 234bp. Két
qua chan doan thai nhi khong mac DMD.

Két qua chan dodn trudc sinh bang k¥ thudt MLPA

*¥3¥RINEND

I|IIIII|I|||||||||||||||||I||||||I||||||II|IIIII|

Hinh 3.26. Két qud chén dodn triwée sinh ciia thai phu DMD.07
bang ky thugt MLPA
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Nhan xét:

Hinh anh phan tich MLPA cta mau 4i cho thay tai probe twong tmg véi
cac exon 3-13. Cudng do tin hiéu cia dinh gidng cac exon khac (Hinh A).
Phén tich ty 1é RPA tai cac exon tir 3 dén 13 ciia mau 6i so voi mau ching
dao dong quanh muc 1 giéng ty 16 RPA cua cac exon khac (Hinh B). Nhu vay
thai nhi khong bi dot bién gen dystrophin giéng nhu anh trai thai nhi. Két qua
chan doan thai nhi khéng miac DMD.

Két qua chan doan truéc sinh bénh DMD cho thai nhi cta thai phu
DMD.07 bang k¥ thuat Microsatellite DNA va MLPA 1a tuong dong nhau.

Két qua nudi cdy té bao 6i khong phét hién bat thuong vé sd luong va
c4u triic nhidm séc thé & thai nhi.

Két qud chan dodn trude sinh bénh loan dudng co Duchenne cia thai phu ld

newdi lanh mang dot bién xod doan viine 5’ tdn

Pha hé c6 tién si bénh rd rang véi 3 thanh vién nam bi DMD trong do
2 nguoi da tr vong. Nguoi bénh DMD duoc xac dinh mang dot bién x04 doan
exon 12-13 vung 5” tan trén gen dystrophin. Thai phu c6 tién st sinh con trai
mic DMD, duoc xac dinh 14 nguoi lanh mang gen bénh. Thai phu mang thai
14n 3 va duge tu van chan doan trude sinh bénh DMD.

I
1

Y R 1=
N R

Chu thich
(©) Ngudi nit binh thuong ‘ Ngudi nam bi bénh DMD d4 tir vong

@ Ngudi nit mang gen bénh l:| Ngudi nam binh thuong
- Nguoi nam bi bénh Q Thai chin doan truéc sinh DMD
Thai phu

Hinh 3.27. So dé phi hé gia dinh thai phu DMD.16
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K¥ thuat Microsatellite DNA dugc thuc hién déng thol voi ky thuat
MLPA dé chan doan truge sinh bénh DMD cho thai nhi.

Két qua chin do4n trudc sinh bang k¥ thuat Microsatellite DNA

Khuéch dai 5 marker STR tir miu mau thai phu, xdc dinh dugc 2

marker di hop tir 1a DXS2067 va DSTRS50.

Alen Alen
i 0 dot bién
A binh thwong C DXS1067
e d
—————— . p—————
75000 £ 222
Sonen E [ BENH NHAN
50000 (CON TRAI THAI PHU)
25000
] £ "
0000 o
s0000 £ 214 222
40090 & i THAI PHU
30000 --:— |
20000 £ {
10000 £ /
0 =
150000 214
125000
100020 THAI NHI
7 (i}
50000
25000
0 N / N
X8 Xb
Alen Alen
B binh thwong ddt bién
DSTR50
¥
....... \ oy [Lomeeo]
242
BENH NHAN
(CON TRAI THAI PHU)
noo £
0 :E 232 242
. II.'. —
ﬁ / | i THAI PHU
.;.% / \ o
N .:: E N 1 AN o
200000 £ 232
150000 £ 8
00000 £ ] \ THAI NHI
50000 £ 4 |
. E 5 \
————————————— 4
XB Xb

Hinh 3.28. Két qud chén dodn truwdc sinh bénh DMD ciia thai phu D.16

bang ky thudt Microsatellite DNA
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Phan tich hinh anh STR, véi marker DXS1067 (hinh A) nguoi bénh
DMD chi xuat hién 1 dinh kich thudc 222bp twong tmg voi 1 alen trén NST
X (X*Y). O thai phu thdy xuat hién 2 dinh kich thudc 214bp va 222bp twong
mg voi 2 alen trén 2 NST X (XBXP). Nhan thiy dinh alen kich thuéc 222bp
cua thai phu trung khép voi dinh alen cua con trai bi DMD. Do dé alen kich
thudce 222bp 1a alen bénh, alen kich thudc 214bp 1a alen binh thuong.

Phan tich trong tu v6i marker DSTR50 (hinh B) nhén thdy dinh alen kich
thudc 242bp cia thai phy tring khop véi dinh alen cua con trai bi DMD, do d6 dinh
kich thude 242bp 1a dinh alen bénh, dinh kich thude 232bp 1a dinh alen binh thuong.

Két qua phan tich mau 6i cho thay thai nhi nhan cac alen binh thuong
tr nguoi me & ca 2 marker: marker DXS1067 nhén alen 214bp, marker
DSTR50 nhén alen 232bp. Két qua chan doan thai nhi khong mic DMD.

Két qua chan doan trude sinh bang k¥ thuat MLPA

4a00—]
A | e g

DMD-70- 4930t

Ratio

Hinh 3.29. Két qud chén dodn truwéc sinh bénh DMD ciia thai phu D.16
bang ky thugt MLPA

Nhan xét:

Hinh anh phan tich MLPA cua mau 6i tai probe twong tng véi cac
exon 12-13 cho thay cudng do tin hiéu cua dinh gidng cac exon khac. Phan
tich ty 16 RPA tai cac exon 12 va 13 ctia mau i so véi mau ching dao dong
quanh mirc 1 gibéng ty 16 RPA cua cac exon khac. Két qua chan doan thai nhi
khéng mic DMD.
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Hai ky thuat Microsatellite DNA va MLPA cho két qua chan doan
trude sinh DMD tuong dong nhau.

Két qua nudi cdy té bao 6i khong phét hién bat thuong vé sd luong va
cAu trac nhiém sac thé & thai nhi.

Két qud chan dodn trieée sinh bénh loan dudng co Duchenne cia thai phu

mang dét bién diém mat 1 nucleotid

Theo pha h¢ gia dinh, thai phy DMD.27 c6 mt ngudi con trai bt DMD
va mot ngudi con gai 1a ngudi lanh mang gen bénh. Két qua giai trinh tu gen
ctia ngudi bénh DMD phat hién dot bién thay thé nucleotide G thanh A tai vi
tri ¢.10223 trén intron 70 ctia gen dystrophin. Thai phu dugc xac dinh la
ngudi lanh mang gen bénh. Thai phu mang thai lan 3, dugc tu vin va chan

doan trudce sinh bénh DMD.

1 O

eS|

Chu thich

Q Nguoi nit binh thuong l:’ Nguoi nam binh thuong

@ Nguoi nir mang gen bénh <> Thai chan doan truéc sinh DMD
. Nguodi nam bi bénh Thai phy

Hinh 3.30. So' do phd hé gia dinh thai phu DMD.27
K§ thuit Microsatellite DNA duoc thuc hién dong thoi cung véi ki

thuat giai trinh tu gen dé chan doan trudc sinh DMD cho thai nhi.
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Ké&t qua chan do4n trudc sinh bang k¥ thuit Microsatellite DNA

Khuéch dai 5 marker STR, x4c dinh duoc 2 marker di hop tir tir mau

mau cua thai phu 1a DXS890 va DXS1067.

Alen Alen
binh thwon dot bién
A ) & by DXS890
75000 £ 170
soooo £ f\ BENH NHAN
""" E (CON TRAI THAI PHU)
25000 +
1] = =
40000 _E 170 174
30000 £ A
o E I h THAI PHU
20000 £ 1 |
= 1
10000 £
o £
40000 174
30000 £ [
s R THAI NHI
10000 £
0 =
______ | S
X8 Xb
Alen Alen
B binh thwong dot bién DXS1067
2 £
T ——eeeeeeeee NG
2000 £
1500 £ 214 i
1000 £ BENH NHAN
s00 :
o o e
214 226
THAI PHU
I 226
THAI NHI
2000 E
1000 - J
e e e —
X8 Xb

Hinh 3.31. Két qud chén dodn truéc sinh DMD ciia thai phu D.27

bang ky thudt Microsatellite DNA
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Phén tich hinh anh STR cta marker DXS890 (hinh A) cho thdy ngudi
bénh DMD chi xut hién 1 dinh kich thuéc 170bp twong tmg véi 1 alen trén
NST (XY). O thai phu thiy xut hién 2 dinh kich thuéc 170bp va 174bp tuong
mg v6i 2 alen trén 2 NST X (XPX"). Nhan thay dinh alen kich thudc 170bp
cua thai phu trung khop voi dinh alen cta con trai bt DMD. Do d6 alen kich
thudc 170bp 1a alen bénh, alen kich thudce 174bp la alen binh thuong.

Phén tich twrong tu v6i marker DSTR1067 (hinh B) nhén thiy dinh alen
kich thudc 214bp cua thai phu trung khép voi dinh alen cta con trai bi DMD,
do d6 dinh kich thude 214bp 1a dinh alen bénh 1a dinh kich thudc 226bp 1a
dinh alen binh thuong.

Két qua phan tich mau 6i cua thai nhi cho thiy thai nhi nhan cac alen
binh thuong tir me & ca 2 marker: marker DXS890 nhan alen 174bp, marker
DSTR1067 nhan alen 226bp. Két qua chan doan thai nhi khéng mac DMD.

Két qua chin do4n trudc sinh bang k¥ thuat giai trinh tu gen

Tién hanh giai trinh tw cho DNA thai nhi tir dich 6i.

c.10223G c.10223+1 G>A
Ngudi binh thuong Bénh nhan DM
c.10223+1 G>A c.10223G
¥
CATGGAAACATGAGTA \CATGGAAACGTGAGTA
Me bénh nhan/thai phu Mau 6i

Hinh 3.32. Két qud gidi trinh tw gen trong chin dodn truwéc sinh bénh DMD
cua thai phu DMD.27
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Két qua gii trinh tu gen ctia nguoi bénh DMD phat hién dot bién thay
thé nucleotide G thanh A tai vi tri ¢.10223 trén intron 70 cia gen dystrophin.
Két qua giai trinh ty gen cua thai phu DMD.27 (me ngudi bénh) cho théy tai
vi tri giéng ngudi con bi DMD thay xuét hién 2 dinh chong 1én nhau, tir d6
x4c dinh me nguoi bénh 12 ngudi lanh mang gen bénh. Két qua giai trinh ty
gen & thai nhi khong xuét hién dot bién tai vi tri ¢.10223 giéng nguoi bénh
DMD. Két qua chan doan thai nhi khong midc DMD.

K§ thuat Microsatellite DNA va MLPA cho két qua twong dong nhau
trong chan doan trude sinh bénh DMD cho thai nhi cua thai phu DMD.27.

Két qua nudi cdy té bao 6i khong phét hién bat thuong vé sd luong va
c4u trac nhiém sac thé ¢ thai nhi.

Két qud chan dodn triée sinh bénh loan dudng co Duchenne cia thai phu

mang dét bién lidp doan

Theo pha h¢ gia dinh thai phu DMD.28, thai phu c6 em trai bt DMD

mang dot bién 1ap doan exon 14 — 43 gen dystrophin. Thai phu dugc xac dinh
1a nguoi lanh mang gen dot bién bang k¥ thuat MLPA. Thai phu mang thai 2
lan, duoc choc hit nude bi chan doan trude sinh bénh DMD cho thai nhi bé‘mg

k¥ thudt Microsatellite DNA va MLPA.

I
1 2
1
1 2
Chu thich
' Nguoi nam bi bénh DMD da tir vong D Nguoi nam binh thuong
() Nguoi nit mang gen bénh o Thai bj DMD da dinh chi thai nghén

Thai phu

Hinh 3.33. So do phd hé gia dinh thai phu DMD.28
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Két qua chin doén trudc sinh béng kv thuat Microsatellite DNA

K§ thuat Microsatellite DNA xac dinh dugc 2 marker di hop tir tir mau
mau cua thai phy 12 DSTR 44 va DSTR49. Ung dung k¥ thuat Microsatellite
DNA chan doan trudc sinh bénh DMD cho thai nhi tir dich 6i.

Alen Alen
dotbién binhthuwong DSTR44
- A
A 50000 181
s0000
40000
30000 ME THAI PHU
20000
10000
-0
12500 |
10000 £ 181 185
7500 £ i|I '\
s000 £ . /( THAI PHU
2500 £ /_/J 4 l‘
o E —
50000 - ,181
Joaon ] BENH NHAN
20000 - )[\L (EM TRAI THAI PHU)
10000 A Y,
o
zo00 £
1500 £ 181
1000 —F THAI NHI
e _W
o0 oty a agrd e e e B S Py IS ST
i i === —= 1 I I
170 175 180 185 120 195 200
Size (nB)
Xb XB
Alen Alen
binh thuwdng dot bién DSTR49
12500 ~ "!'
B 10000 226 242
7500 R
so0o0 ME THAI PHU
2500 JJ'JL
o . A
15000
B 226 242
10000 S
7500 THAI PHU
5000
2500
o —
s0000 242
40000 A
e el BENH NHAN
20000 E (EM TRAI THAI PHU)
10000
= E
17500
15000 242
12500 -
10000 - \ THAI NHI
7500
5000 /jJ
2503 il i 1 1 1 ; 1 1 1 1 L l_J-J'f‘ 1 \\- + L 1 1 1 ;
— - - ———
175 200 225 250 278
Size (Nt
XB Xb

Hinh 3.34. Két qud chén dodn truwde sinh bénh DMD ciia thai phu D.28
bang ky thudt Microsatellite DNA
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Phén tich hinh anh STR ctia marker DSTR44 (hinh A) cho thay ngudi
bénh DMD (em trai thai phy) chi xuat hién 1 dinh kich thudc 181bp tuong
ng voi 1 alen trén nhidm sic thé X (X°Y). O me nguoi bénh DMD chi xuét
hién 1 dinh c6 kich thudc 181 bp cho thdy day la alen dong hop tir. O thai phy
xudt hién 2 dinh c6 kich thudc 181bp va 185bp (hinh A), twong tmg véi 2
alen nam trén 2 nhiém sic thé X (XBX®). Nhan thdy dinh alen kich thudc
181bp cua ngudi bénh DMD trung khép véi 1 dinh & mau nguoi me va chi
gai minh (thai phu). Do dé alen kich thudc 181bp 1a alen bénh, alen kich
thude 185bp la alen binh thuong

Phan tich twong tu v6i marker DSTR49 (hinh B) nhan thiy dinh alen
kich thudc 242bp cua thai phu (chi nguoi bénh) va me ngudi bénh trung khép
voi dinh alen cua ngudi bénh DMD, do dé dinh kich thudc 242bp 1a dinh alen
bénh, dinh kich thudc 226bp 1a dinh alen binh thuong.

Két qua phan tich mau 6i cua thai nhi cho thiy thai nhi nhan cac alen
bénh tur thai phy & c4 2 marker: marker DSTR44 nhan alen 181bp, marker
DSTR49 nhan alen 242bp. Két qua chan doan thai nhi bi bénh DMD.

Két qua chan doan trude sinh bang k¥ thuat MLPA

‘h \ll \ \Ill H

Jmn.ummulhlﬂmnﬂlllllnh.lﬂmm

Hinh 3.35. Két qud chén dodn truwde sinh bénh DMD ciia thai phu D.28
bang ky thudt MLPA
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Hinh anh phan tich MLPA ctia mau 4i cho thy tai probe tuong ung voi
cac exon 14-43 cho thay cuong do tin hiéu cta dinh cao hon miu ngudi binh
thuong. Phan tich ty 16 RPA tai cac exon tir 14 dén 43 cia thai nhi so véi
chting 16n hon 1,5 trong khi cua cac exon khac giao dong quanh muc 1. Nhu
vay xac dinh thai nhi mang djt bién 1ap doan cac exon tur 14 dén 43. Két qua
chan doan thai nhi mic DMD.

Két qua chan doan trudc sinh bénh DMD cho thai nhi cua thai phu
DMD.28 bang k¥ thuat Microsatellite DNA va MLPA 1a tvong dong nhau.

Két qua nudi cdy té bao 6i khong phét hién bat thuong vé sd luong va
cAu trac nhiém sac thé & thai nhi.

Két qua chan dodn trude sinh DMD cho thai phu 1l newdi lanh mang gen

bénh nhung khong xdc dinh dwoc dot bién
Qua phan tich pha h¢, thai phu DMD.31 ¢6 hai con trai bt DMD duoc
xac dinh 1a nguoi lanh mang gen bénh. Tuy nhién, k§ thuat MLPA va giai

trinh ty gen khong phat hién duogc dot bién ¢ thai phu va con trai mic DMD.

Thai phy mang thai 1an 3, duogc tu van chan doan trude sinh bénh DMD.

Chu thich
Q Nguoi nit binh thuong D Ngudi nam binh thuong

(*) Ngudi nit mang gen bénh <> Thai chin doan truéc sinh DMD
[l Neuoi nam bi bénh Thai phu
Hinh 3.36. So' do phd hé gia dinh thai phu DMD.31
Do khong xac dinh duoc dot bién & nguoi bénh DMD va thai phu nén
khong thé chan doan truge sinh béng cac k¥ thuat chan doan dot bién truc tiép
(PCR, MLPA, giai trinh tu gen). Thai nhi chi c6 thé duoc chan doan trudc
sinh DMD bang k¥ thuat chan doan dot bién gian tiép Microsatellite DNA.
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Binh thwong Dot bién

¥

DSTR49

Bénh nhan

Me bénh nhan
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Alen
binh thuwong
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DSTR50

BENH NHAN

ME BENH NHAN

THAI NHI

2350

Hinh 3.37. Két qud chin dodn truwde sinh bénh DMD ciia thai phu DMD.31
bang ky thudt Microsatellite DNA
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Tién hanh khuéch dai 5 marker STR ¢6 ty 1€ di hop cao nhat tim duoc
qua nghién ctru. Xac dinh dugc 3 marker di hop tir ¢ thai phu bao gém
DXS9907, DSTR50 va DSTR49.

Phan tich hinh anh STR cho thy v&i marker DSTR49 (hinh A), nguoi
bénh DMD chi xut hién 1 dinh kich thuéc 250bp twong tng vé6i 1 alen trén
nhiém sic thé X (X*Y). O thai phu thay xuat hién 2 dinh kich thudc 250bp
va 236bp tuong Ung véi 2 alen trén 2 NST X (XBXP®). Dinh alen kich thuédc
250bp cua thai phu trung khép véi dinh alen cua con trai bi DMD. Do
do6 xac dinh alen kich thude 250bp 1a alen bénh, alen kich thudc 236 bp la
alen binh thuong.

Phan tich twong tu v&i marker DXS9907 (hinh B) va marker DSTR50
(hinh C). Vi marker DXS9907, hinh anh phan tich cho thay dinh alen kich
thudc 210bp cua thai phu trung khdp véi dinh alen cua con trai bt DMD, do
do6 dinh kich thudce 210bp 1a dinh alen bénh, dinh kich thudc 202bp 1a dinh
alen binh thuong. V&i marker DSTRS0, hinh anh phan tich cho thay dinh alen
kich thudc 242bp cua thai phuy trung khdp véi dinh alen cua con trai bt DMD,
do d6 dinh kich thudc 242bp 1a dinh alen bénh, dinh kich thudc 246bp 1a dinh
alen binh thuong.

Két qua phan tich mAu 6i cua thai nhi cho thiy thai nhi nhan cac alen
binh thuong tir ngudi me & ca 3 marker (marker DSTR49 nhan alen 236bp,
marker DXS9907 nhéan alen 202bp, marker DSTR50 nhan alen 246bp). Két
qua chan doan thai nhi khong mac DMD.

Két qua nudi cay té bao 6i khong phat hién bat thuong vé sb lugng va
céu triic nhidm séc thé ¢ thai nhi qua nudi cay té bao 6i.

* Két qua chan dodn truée sinh DMD cho cdc thai phu trong phd hé cé tién

st bénh khong ro rang: 23 thai phu
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23 thai phy thudc cac pha hé chi c¢6 1 thanh vién nam bi DMD. Cac thai
phu duoc xac dinh 14 ngudi lanh mang gen dot bién bang ky thuat MLPA va
giai trinh ty gen. Tién hanh chan doan trudc sinh cho 25 thai nam tir 23 ba me
(trong d6 c6 2 thai phy mang thai 2 1an).

Tién hanh chan doan trudc sinh bénh DMD cho 25 thai nhi bang k¥
thuat Microsatellite DNA va céc k¥ thuat chan doéan dot bién truc tiép (PCR,
MPLA, giai trinh tu gen). Két qua chan doan 20 trudng hop thai nam binh
thuong va 5 thai nam bi DMD.

Két qud chan dodn trieée sinh DMD ciia thai phu mang dét bién diém thay thé

1 nucleotid

Pha hé gia dinh thai phu DMD.32 ¢6 1 nguoi thanh vién nam mac
DMD. Nguoi bénh dugc chan doan mang gen dot bién diém p.Arg2094Ter
bang k¥ thuat giai trinh tu gen. Thai phu duoc xac dinh 1a nguoi lanh mang
gen bénh bang k¥ thuat giai trinh ty gen. Thai phu mang thai 1an 3, duogc tu
van chan doan trude sinh bénh DMD.

11

1 2 3

Chu thich

O Nguoi nit binh thuong D Nguoi nam binh thuong
@ Nguoi nlit mang gen bénh <> Thai chan doan truéc sinh DMD
[l Neusi nam b benh Thai phy

Hinh 3.38. So do phd hé gia dinh thai phu DMD.32
K¥ thuat Microsatellite DNA duoc thuc hi¢n déng thoi cung véi ky thuat
MLPA dé chan doan truge sinh DMD cho thai nhi.
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Két qud chan dodn trude sinh bang ky thudt Microsatellite DNA

Alen Alen
A binh thuwé&ng dot bién DXS890
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Hinh 3.39. Két qud chén dodn trude sinh bénh DMD ciia thai phu D.32

bang ky thudt Microsatellite DNA
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Véi k¥ thuat Microsatellite DNA, khuéch dai duoc 3 marker STR di
hop tir tir mau mau cia thai phy 1a DXS890, DSTR49 VA DXS9907.

Phén tich hinh anh STR cho thiy véi marker DXS890 (hinh A), nguoi
bénh DMD chi xuét hién 1 dinh kich thudc 178bp. O thai phu thay xuét hién
2 dinh kich thudc 178bp va 170bp. Dinh alen kich thudc 178bp cua thai phu
trung khép vt dinh alen cia con trai bi DMD. Do do alen kich thude 178bp
l1a alen bénh, alen kich thudc 170bp 1a alen binh thuong.

Phén tich twong ty v&i marker DSTR49 (hinh B) cho thiy dinh alen
kich thudc 250bp cua thai phuy trung khdp véi dinh alen cua con trai bt DMD,
dugc xac dinh 1a dinh alen bénh, dinh kich thudc 246bp 1a dinh alen binh
thuong. V&1 marker DXS9907, dinh kich thudc 214bp 1a dinh alen bénh, dinh
kich thudc 206bp 1a dinh alen binh thuong.

Két qua phan tich mau di cta thai nhi cho thay thai nhi nhan cac alen
bénh tir me ¢ ca 3 marker: marker DXS890 nhan alen 178bp, marker DSTR49
nhén alen 250bp, marker DXS9907 nhén alen 214bp. Két qua chan doan thai
nhi bi mac bénh DMD.

Két qud chan dodn trude sinh bang ky thudt gidi trinh tu gen

Exon 43

Exon 43 c.6282C>T
c.6282C p.R2094X
Y K D R Q G Y K D * Q G
\ Ifﬁl'- N A
h J'J[\‘l\ N\ i v \’[\ oS /\/V\ et A
Ngwoi binh thuwdng Bénh nhan
Exon 43 Exon 43
c.6282C>T c.6282C>T
p.R2094X p.R2094X
Y K D R Q G ‘ ‘
|I.ﬂ,'I x r Iu'l I'.I Mn g A N\ \
i(:\\ _r'l |'\..-= - Lk ,"ll[ \').--..' IR ) \/
Me bénh nhan Thai nhi

Hinh 3.40. Két qud chén dodn truéc sinh bénh DMD bang kj thudt gidi
trinh tw gen cua thai phu DMD.32
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Két qua gii trinh tu gen clia nguoi bénh DMD phat hién dot bién thay
thé nucleotide C thanh T tai vi tri ¢.6282 trén exon 43 cua gen dystrophin,
thay d6i bo ba CGA ma ho4 acid amin Arginine thanh b ba ma két thic TGA
tao ma két thic som. Két qua giai trinh ty gen cua thai phu DMD.32 (me
ngudi bénh) cho thiy tai vi tri gibng ngudi con bi DMD xuét hién 2 dinh
chéng 1én nhau, ttr 46 xac dinh me nguo1 bénh la nguoi lanh mang gen bénh.

Két qua giai trinh tu gen & thai nhi xac dinh c6 dot bién tai vi tri ¢.6282
gidng ngudi bénh DMD. Két qua chan doan thai nhi mic DMD.

Két qua chan doan trudc sinh bénh DMD cho thai nhi cia thai phu
DMD.32 bang k¥ thuat Microsatellite DNA va MLPA 1a tvong dong nhau.

Két qua nudi cay té bao 6i khong phat hién bat thuong vé sé lugng va
ciu triic nhidm séc thé & thai nhi.
3.2.2.2. Két qua chan dodn truée sinh DMD cho cdc thai phu khéng mang
gen bénh

Trong nghién ctru ¢6 7 trudng hop thai phu co tién sir sinh 1 con trai
mac DMD nhung xét nghiém chan doan ngudi mang gen (MLPA, gidi trinh
tu gen) khong tim thay dot bién tir miu mau cia thai phu. Trong trudng hop
nay thai phu c6 thé mang gen dot bién & trang thai kham hodc dot bién & con
trai thai phu 1a d6t bién méi.

Qua tu van, ca 7 thai phu nay déu c6 nguyén vong chan doan trude sinh

DMD cho thai nhi.
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Bing 3.13. Két qud chin dodn truwée sinh DMD cho thai nhi ciia nhitng

thai phu khong phdt hi¢n djt bién tic méu mdu

n TV 1€ (%)
Thai nam Bj bénh 0 0
Binh thwong 4 57,1
Thai nit Di hop tir 2 28,6
Binh thudong 1 14,3
Téng 7 100
Nhan xét:

Trong 7 trudng hop chan doan trudc sinh, ¢ 4 trudng hgp mang thai
nam va 3 truong hop mang thai nit. Chan doan trudc sinh cho két qua ca 4
thai nam déu khong mic DMD chiém ty 1& 57,1%; 2 thai nit mang gen dot
bién di hop tir chiém ty 1& 28,6% va 1 thai nit binh thudng chiém ty 1& 14,3%.

Ca 7 truong hop déu duoc tu van giir thai.
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CHUONG 4
BAN LUAN

Bénh loan dudng co Duchenne (DMD) 1a bénh 1y di truyén than kinh
co hay gdp nhét trong nhom bénh 1y loan dudng co véi tan sudt 1/3600 tré
trai, ddc trung boi su yéu co tién trién, phi dai bép chan, tang sinh t6 chuc co
va cham phat trién tri tué. Nguoi bénh thuong mét kha nang di ¢ lra tudi 11-
12 va ttr vong & lra tudi 20 do cac bién chimg tim mach va ho hap [33],[51].
Loan dudng co Duchenne 12 bénh di truyén lién két NST gidi tinh X va khong
c6 alen twong ung trén NST Y, gdy ra boi dot bién gen dystrophin, mot trong
nhitng gen 16n nhat co thé voi kich thude 2,4 Mb gdm 79 exon mé hoé cho
mRNA dai 14.000bp [1],[59]. Nam 1986, gen dystrophin da duoc tim ra boi
Monaco va cong sy, tir &6 hang nghin dot bién da duoc mo ta trén khap thé
gidi. Nhitng hudng diéu tri méi duge nghién ctru va thir nghiém nhu liéu phap
gen, li¢u phép té bao d3 mo ra nhiing trién vong trong diéu tri bénh loan
dudng co Duchenne. Nhitng nim gan day, voi nhitng tién bo trong chim soc
va phuc hdi chirc ning d3 giup ning cao chit luong cudc sdng, dong thoi
kéo dai thoi gian di lai ciing nhu tudi tho cia nguodi bénh DMD [36],[37].
Tuy nhién dén nay bénh DMD vén chua c6 phuong phap diéu tri dic hiéu.
Vi viy, xac dinh nguoi lanh mang gen bénh va chan doan trudc sinh bénh
DMD doéng mot vai trdo quan trong gitip phat hién cac truong hop miéc
DMD tir trong thoi ky bao thai, tir d6 dua ra tu van cho thai phu va gia
dinh, gitip giam ty 18 sinh con méc bénh.

Do kich thudc gen 16n, viéc phat hién dot bién trén gen dystrophin luén
1a mot thach thirc. Rat nhiéu k¥ thuat di truyén phan tir 3 va dang duoc (mg
dung trong xac dinh nguoi lanh mang gen bénh. Tuy nhién trong cac k¥ thuat

d6 thi k¥ thuat MLPA dugc danh gia c6 nhiéu uu diém vuot trdi voi kha ning
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phat hién cac dot bién x04 doan cling nhu 1dp doan (chiém 70-75%) trén toan
bd 79 exon cua gen dystrophin trong thoi gian ngin (tr 3-7 ngay)
[85],[100],[101]. Con véi cac dot bién diém (chiém ty 18 25-30%), can phai
mg dung k¥ thuat giai trinh tu 79 exon dé xac dinh dot bién [2].

Chén doan trudc sinh bénh DMD hién nay thuong duge thuc hién bang
k¥ thuat PCR, MLPA hay giai trinh ty gen, xac dinh chinh xéc cac dot bién &
thai nhi dwa vao dot bién chi diém ¢ ngudi bénh DMD trong pha hé [46],[46].
Tuy nhién, trong mot sd truong hop khong phat hién thay dot bién hodc viéc
phat hién dot bién gap kho khan do cAu trc gen 16n. Hon nira, & diéu kién
Viét Nam, nhiéu gia dinh nguot bénh ¢6 hoan canh kho khan, khong c6 kha
nang chi tra cho cac xét nghiém xac dinh dot bién gen thi viéc tng dung k¥
thuat phan tich gian tiép Microsatellite DNA dua vao xac dinh alen dot bién
(linkage analysis) d& giup khac phuc nhiing kho khan trén véi gia thanh xét
nghiém ré va thoi gian tra két qua nhanh [15],[90],[102]. Nghién ctru da xéac
dinh nguoi lanh mang gen bénh trong cac pha h¢ gia dinh ngudi bénh DMD,
chan doan trudc sinh bénh DMD bang k¥ thuat Microsatellite DNA.

4.1. Phat hién nguoi lanh mang gen bénh loan dudng co Duchenne bing
ky thuat MLPA va gidi trinh ty gen

Loan dudng co Duchenne 1a bénh 1y di truyén gen lin, lién két voi NST
gidi tinh X, khong c6 alen twong tGng trén Y. Ngudi me mang gen dot bién di
hop tir ¢6 kha nang truyén gen bénh cho cac con. 50% con trai s& bi DMD va
50% con gai s& la nguoi lanh mang gen bénh gidng me [6]. Nhitng ngudi con
gai mang gen bénh sau khi trudng thanh va két hon sé lai c6 kha ning sinh
con trai bt DMD. Theo cac nghién cuu, 2/3 ngudi bénh DMD nhan gen dot
bién tir me va 1/3 cac truong hop 1a dot bién méi phat sinh trong qua trinh tao
giao tir. Chinh vi vay, viéc chan doan ngudi lanh mang gen bénh va tu van

trudc sinh cho cac thanh vién nir trong gia dinh ngudi bénh dong vai tro hét
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sic quan trong trong viéc giam ty 1¢ sinh con méac bénh, tir d6 gitp giam ty 1é
bénh DMD trong cong dong théng qua chan doan trude sinh hay gan day la
chan doan tién 1am to.

Nguoi phu nit mang gen bénh khong ¢ biéu hién 1am sang, chi mot sd
it truong hop c6 ting nhe ndng d6 CK mau va khoang 8% co biéu hién yéu co
nhe [4],[6], chinh vi vay xét nghiém gen 1a phuong phép gitip chan doan
chinh x4c tinh trang mang gen dot bién & cac thanh vién nir trong gia dinh
ngudi bénh DMD. Tir ndm 1986 khi gen dystrophin 1an dau dugc phat hién,
rat nhiéu k¥ thuat di truyén phan tr sau d6 da dugc phét trién nham xéac dinh
dot bién gen dystrophin trén ngudi bénh DMD ciing nhu phat hién ngudi nir
mang gen dot bién di hop tir. K¥ thuat Multiplex PCR véi vu diém dé thuc
hién va gia thanh hop 1y, tuy nhién c6 han ché chi phat hién duoc cac trudng
hop xoa doan xday ra & 25/79 exon thudc 2 vung ‘“hot-spot” trén gen
dystrophin [3],[56]. K§ thuat giai trinh tuy gen c6 thé xac dinh toan bd cac dot
bién nhung thoi gian thyc hién kéo dai va chi phi xét nghiém rat cao. Chinh vi
vay, khi ky thuat MLPA dugc ra doi va phat trién vai nhitng wu diém vuot
troi nhu xac dinh duoc cac dot bién xoa doan va 1ap doan trén toan bo 79
exon, phéan tich hon 50 ving DNA chi trong 1 phan Uing PCR, da tr¢ thanh
mot k¥ thuat duge wu tién ap dung dé xac dinh nguoi lanh mang gen bénh xo04
doan va lip doan [89],[100],[103]. Trong nhitng trudng hop dot bién diém
(chiém ty 1& 25 — 30%), k¥ thuat giai trinh tu gen s& duoc (mg dung dé phat
hién nguoi lanh mang gen bénh. Trong nghién ctru, chung t6i thuc hién xac
dinh nguoi lanh mang gen bénh cho cac thanh vién nir (me, chi gai, em gai,
co, di, bac gai, ba ngoai,...) trong gia dinh ngudi bénh DMD. Trong nghién
ctru ndy, chiing t6i két hop k¥ thuat MLPA va giai trinh ty gen dé chan doan
nguoi lanh mang gen bénh cho cac thanh vién nir (me, chi gai, em gai, co, di,

bac gai, ba ngoai) trong gia dinh ngudi bénh DMD. K¥ thuat MLPA sé& dugc
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thuc hién dé xac dinh cac dot bién xoa doan va 1ap doan, con k¥ thuat giai
trinh tu gen s& xac dinh cac trudng hop mang gen dot bién diém. Theo mot sb
nghién ctru, viéc phéi hop 2 k¥ thuat MLPA va giai trinh tu gen s& giup phat
hién duogc hau hét cac truong hgp nguoi lanh mang gen bénh [84],[104]

Trong nghién ctru nay, ky thuat MLPA st dung bd kit da duoc thuong
mai hoa 1a SALSA MLPA KIT P034-A2/P035-A2 cua cong ty MRC Ha Lan.
Probemix P034/P035 DMD chira cac probe cho mdi exon gen DMD trén vi
tri Xp21.2 ctia nhiém séc thé va mot probe cho exon DP427c. B Kit gom 80
probe dugc chia thanh 2 probemix: P034 va P035. Probemix P034-A2 chira
40 probe khuéch dai 40/79 exon va Probemix P035-A2 DMD chura 39 probe
khac nhau khuéch dai 39/79 exon trén gen dystrophin. Nhu vay voi hai phan
tmg PCR, kj thuidt MLPA c6 thé khao sat toan bd 79 exon trén gen
dystrophin, phat hién dot bién x6a doan va lap doan gen dystrophin chiém ty
1€ 70-75% cac dang dot bién.

Nghién ctru tién hanh xac dinh tinh trang mang gen d6t bién di hop tir
cho 85 thanh vién nir trong 35 gia dinh c6 thanh vién nam mac DMD, xac
dinh dugc 52/85 thanh vién nir (61%) la nguodi lanh mang gen bénh va 33/85
thanh vién nir (39%) khong mang gen dot bién (hinh 3.1). Viéc xac dinh dugc
52 ngudi lanh mang gen dot bién di hop tir co ¥ nghia 16n trong tu van di
truyén cling nhu cic phuong phap chan doan trude sinh bénh DMD va gan
day 14 chan doan tién lam to. Trong 52 thanh vién nit duoc chan doan la
ngudi lanh mang gen bénh, cd 41/52 ngudi da timg sinh con mic DMD. Viée
khing dinh tinh trang mang gen di hop tir & cac ba me nay gitp tu van chan
doan trude sinh cho cac 1an mang thai sau. Nghién ctru ciing xac dinh duoc
11/52 thanh vién nit mang gen bénh nhung chua sinh con hoac da sinh con
nhung khong méic DMD. Két qua nay c6 ¥ nghia 16n giup giam ty 1& sinh con

mac DMD trong cong dong thong qua tu van di truyén va tu van chan doan
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trudc sinh khi cac thanh vién nit nay mang thai. Tai Viét Nam, nhiéu gia dinh
van con chua hiéu 13 vé co ché di truyén ctia bénh DMD. Trong cac pha hé
gia dinh da c6 nguoi mic DMD, 1 sb thanh vién nit sau khi sinh dugec mot
con trai khoé manh lai thuong khong xét nghiém tinh trang mang gen dot bién
cho minh, dan dén tinh trang khong biét minh 1a ngudi lanh mang gen va sinh
con mic DMD & nhiing lan sinh sau. Chinh vi vay, viéc xac dinh nguoi lanh
mang gen 13 hét sttc quan trong va can duoc tién hanh dbi véi tt ca cac thanh
vién nit trong pha hé gia dinh c6 ngudi bénh DMD.

Trong 85 thanh vién nit x4c dinh dugc 45 ba me co tién st sinh con
méic DMD va 40 thanh vién nit chua sinh con hodc sinh con khoé manh
(bang 3.1). Trong s6 45 ba me c6 con DMD, 41 ngudi xac dinh dugc dot
bién, chiém ty 18 91,1% va 4 ngudi khong xac dinh dugc dot bién, chiém ty
1¢ 8,9%. Dot bién & con trai midc DMD cua 4 ba me nay duoc xac dinh 1a dot
bién méi. Theo nhiéu nghién ctu, ty 18 dot bién méi vao khoang 30%. Tai
nghién ctru nay, chung toi chi xac nhan 8,9% la dot bién mai. Su khic nhau
trong ty 1€ dot bién méi xac dinh duoc trong nghién ctru nay so voi cac cong
bd khac 1a do sb lwgng cac ba me thong ké trong nghién ctru cia ching t6i
con han ché nén ty 1€ dot bién méi chua dai dién duoc cho quﬁn thé. Trong
truong hop khong xac dinh duge dot bién khi phan tich DNA miu mau cia
ngudi me, can chu ¥ dén kha ning xay ra hién tuong dot bién ¢ thé kham
[105],[106]. Hién twong kham d3 duoc mod ta trong nhiéu nghién ciru trude
day va luon can dugc luu y, dac biét trong tu van chén doan trude sinh bénh
DMD [107],[108],[109]. Trong sb 40 thanh vién nit chua sinh con hoic sinh
con khoé manh, ty 1€ nguoi lanh mang gen bénh 1a 27,5% (11/29 thanh vién
nir). Qua day co thé thiy ty 1& mang gen dot bién & cac ba me co con bi

DMD cao hon nhiéu so véi nhém céc thanh vién nit khac trong pha hé.
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Theo bang 3.2, trong 45 ba me c¢6 con bi DMD xac dinh dugc 17
ngudi thude cac pha hé co tién sir bénh 16 rang (trong pha hé co it nhat 2
thanh vién nam mic DMD) va 28 ba me thudc cac pha hé cé tién st bénh
khong r6 rang (trong pha hé chi ¢6 1 thanh vién nam mic DMD). Dya theo
phan tich pha hé xac dinh 17 ba me nay 1a nguoi mang gen d6t bién di hop
tir bat budc. Tuy nhién ching t6i van tién hanh phan tich mau DNA cia cac
thanh vién nit nay dé xac dinh dot bién va dé khang dinh két qua phan tich
pha hé, dong thdi phat hién cac truong hop dot bién thé kham va coi day 1a
cac mau ching duong dé xac dinh ngudi lanh mang gen bénh cho cac thanh
vién nit khac trong gia dinh. Két qua nghién ciru cua chung t6i cho thay 17
ba me duoc xac dinh 13 nguoi lanh mang gen bénh bang phén tich pha hé
déu duoc xac dinh 13 ngudi mang gen d6t bién di hop tir qua phan tich gen.
Tir d6 cho thay phuong phap xac dinh nguoi lanh mang gen bénh qua phan
tich pha hé 13 mot phuong phap chinh xéc, ¢ thé duoc st dung & nhiing noi
chua c6 diéu kién thyc hién cic ky thuat di truyén hay khi gia dinh nguoi
bénh khong c6 dicu kién kinh té. Phuong phap xac dinh nguoi lanh mang
gen bénh qua phén tich pha hé ciing d3 dugc cong b trong nhiéu nghién ctiru
trude day nhu nghién clru cua tac gia Hutton & Thompson hay tac gia Sibert
va cong su [18],[110]. Tuy nhién phuong phap phan tich pha hé chi co thé
st dung trong cac pha hé co tién sir bénh rd rang va xac dinh tinh trang
mang gen & cac thanh vién nit di c6 it nhat mot con mac DMD ma khong
thé ap dung duoc véi tt ca cac thanh vién nit trong pha hé. Ciing theo bang
3.8, trong cic pha hé c6 tién sir bénh khong rd rang, ching toi ghi nhan c6
24 ba me dugc xac dinh l1a nguoi lanh mang gen bénh chiém ty 1€ 85,7%; 4
ba me¢ dugc xac dinh khong mang gen bénh chiém ty 1€ 14,3%. 4 ba me
ngudi bénh DMD khéng xac dinh thay dot bién thi dot bién & nguoi con trai
bi DMD c6 thé 1a dot bién méi phét sinh trong qua trinh tao giao tir.
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Nghién ctru xac dinh dugc 31 dang dot bién trong 52 ngudi lanh mang
gen bénh, trong d6 c6 20 dang dot bién x04a doan chiém ty 1¢ cao nhét véi
64,4%; 9 dang dot bién diém chiém ty 16 29% va 2 dang dot bién lip doan
chiém ty 1& 6,5% (hinh 3.2). Ty 18 cac dang dot bién trong nghién ciru cua
chung t6i twong ddng véi ty 1& duoc cong b trong cac nghién ciru ciia cac tac
gia khac trén thé gidi. Tac gia Zimowski va cong su cong b ty 1& dot bién
x04 doan 13 60-65%, ty 1& dot bién diém 1a 25-35% va ty 1& dot bién lip doan
la 5-10%. Tac gia Wang va cdng su cong b ty 1¢ cac dot bién x04 doan, dot
bién diém, dot bién l1ap doan trong nghién ctru ciia minh 1an luot 14 66,25%;
27,5% va 6,25% [89],[111]. Tac gia Cho A va cong su cling thong ké trong
nghién clru cia minh ty I¢ dot bién x04 doan, 1ap doan va dot bién diém lan
luot 12 65,4%; 13,3%; 12,3% [53]. Con theo nghién ctru cua tac gia Kesari va
cong sy (2008), dot bién xoa doan ciling 1a dang dot bién chiém ty 18 cao nhat
Vo1 64%.V 61 kha nang khdo sat toan by 79 exon chi vdi 2 phan tng PCR, k¥
thuat M LPA dugc ung dung dé chan doan nguoi lanh mang gen dot bién
x04 doan va ldp doan, con k¥ thudt gidi trinh ty gen dugc Gng dung phat
hién nguoi lanh mang gen d6t bién diém. Viéc Gmg dung hai k§ thuat MLPA
va giai trinh ty gen da xac dinh duogc tAt ca cac dang 4ot bién trén gen
Dystrophin trong nghién ctru bao gdm dot bién xo04 doan, dot bién lip doan
va dot bién diém.

Trong 85 thanh vién nit duwgc phan tich gen xac dinh tinh trang mang
gen dot bién, co 66 ngudi duoc tién hanh phan tich bang ky thuat MLPA xac
dinh d6t bién xo04 doan va 1ap doan va 19 nguoi nit duoc tién hanh phan tich
bang k¥ thuat giai trinh ty gen xac dinh dot bién diém.

4.1.1. Xdc dinh nguwoi lainh mang gen bénh bing kj thudt MLPA.
MLPA 1a k¥ thuat duoc ung dung xac dinh dot bién xo04 doan va lap

doan trén toan by 79 exon cua dystrophin. Véi cac gia dinh c6 nguoi bénh
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DMD mang dot bién x04 doan va 1ap doan, ching t61 tién hanh ky thuat
MLPA dé xac dinh nguoi lanh mang gen bénh cho cac thanh vién nir. Trong
nghién cuu, 66 thanh vién nit thudc 25 gia dinh dugc thuc hién k¥ thuat
MLPA, phat hién 40 thanh vién nit 1a nguoi lanh mang gen bénh. Trong cac
dang dot bién xac dinh dwogc, dot bién xoa doan chiém ty 18 16n voi ty 18
90,9%, dot bién lip doan xuét hién véi ty 1¢ thp (9,1%) (bang 3.6). Két qua
nay ciing hoan toan phu hop véi cac cong bd khac khi dot bién xoa doan duoc
xac dinh 13 dang dot bién chiém ty 1& cao nhét (60-65%). Theo nghién ctru
cua tac gia Vieitez va cong su ndm 2017, dot bién x04 doan chiém ty 1€ cao
nhat voi 46,1%, dot bién 1ap doan chiém 19,7% va dot bién diém chiém ty 18
34,2% [57]. Con theo tac gia Basak va cong su cong bd trong nghién ciru vao
nam 2006, dot bién xoa doan duogc tim thdy & 63% cac truong hop [59].

Trong nghién ciru cta ching téi 100% cac dot bién déu tap trung & 2
vung “hot spot”, trong d6 c6 4 trudng hop dot bién xoa doan va lip doan
16n kéo dai tir ving 5’ tan dén ving trung tim gen dystrophin. Két qua nay
hoan toan phu hop véi két qua ciia cac nghién ctru trude ddy véi cong bd
cac dot bién xo04 doan va lap doan da s6 déu tap trung tai hai vung “hot
spot” trén gen dystrophin la vung 5’ tdn va vung trung tdm cua gen
dystrophin [6], [56],[59].
* Phén tich cdc phd hé gia dinh cé tién sir bénh ré rang

Céc pha hé gia dinh co tién sir bénh 6 rang 1a cic pha hé c6 it nhat hai

thanh vién nam bi mic DMD. Xac dinh ngudi lanh mang gen bénh co thé
duoc thuc hién qua phan tich pha hé. Trong nhimg pha hé c6 tién st gia dinh,
céc ba me co tién sir sinh con mac DMD s& 14 ngudi mang gen di hop tir bat
budc. Tuy nhién ching t61 van thuc hién k¥ thuat MLPA cho cac thanh vién
nit ndy dé khang dinh lai két qua xac dinh ngudi lanh mang gen bénh bing

phén tich pha hé. Pha hé gia dinh ngudi bénh D.10 (hinh 3.3), D.43 (hinh
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3.5), D.17 (hinh 3.7), D.50 (hinh 3.9) 1a cac pha hé c6 tién st bénh 1 rang:
pha h¢ D.10 c6 7 thanh vién nam bi bénh, pha h¢ D.17 c6 2 thanh vién nam
bi bénh, pha hé¢ D.43 c6 3 thanh vién nam bi bénh va pha hé D.50 co6 1
thanh vién nam bi bénh va 2 thai nam duoc chan doan trude sinh DMD da
dinh chi thai nghén.

Phdn tich két qua xdc dinh newoi lanh mang gen ciia phd hé D.10

Két qua phan tich pha hé D.10 (hinh 3.3) cho thdy day pha hé c6 tién s
bénh rd rang voi 7 thanh vién nam méc DMD va 14 thanh vién nit. Qua phan
tich pha hé xac dinh 6 ba me c6 tién st sinh con mac DMD chéc chin la nguoi
lanh mang gen bénh (thanh vién 1, II;, II,, III;, IIL,, Ils). 8/14 thanh vién nir
con lai trong pha hé can duoc xac dinh ngudi lanh mang gen bénh qua phan
tich gen.

Két qua phan tich MLPA tir DNA miu mau cac thanh vién nit trong
pha hé ngudi bénh D.10 duge mé ta & hinh 3.4. Két qua phan tich gen cua
thanh vién nit II; cho thdy cudong do tin hiéu cia dinh thap bang 1/2 so voi
mau ngudi binh thuong. Sau khi phéan tich dua trén RPA, ta c6 ty 1& RPA tai
exon 11-15 cua cac thanh vién trén so véi chung nho hon 0.5 trong khi cua
cac exon khéac dao dong quanh 1, xac dinh thanh vién nir II; 1a nguoi lanh
mang gen bénh. Theo tac gia Lai, khi chiéu cao dinh tin hiéu cta ngudi nit
giam 35-50% so v6i mau chimg nit thi ngudi nit dugc xac dinh mang gen bi
dot bién di hop tir xoa doan exon tuong tng véi dinh tin hiéu d6 [83]. Con
theo tac gia Hwa, khi chiéu cao dinh tin hiéu ctia exon bi dot bién & nguoi nir
bang 35-65% so vai chimg nit thi ngudi nit ndy ciing duge xac dinh mang gen
dot bién di hop tir xo4 doan gen [86]. Trong nghién ctru, khi xac dinh ngudi
lanh mang gen bénh chiing t6i ciing nhan thay chiéu cao dinh tin hiéu tai vi tri
cac exon bi dot bién xoa doan déu giam trén 35% so v&i mau chung nit binh

thuong. Két qua MLPA xéac dinh 10/14 thanh vién nit 1a nguoi lanh mang gen
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bénh trong pha h¢ bao gém cac thanh vién: Iy, Ip, 11y, I, 114, Ils, IV3, IV4, 1V,
V. 4/14 thanh vién nit khéng mang gen bénh bao gém cac thanh vién: III,,
g, IVy, IVyi. Nhu vay 6 thanh vién nir (I;, I1;, I, III;, I, ls) dugc xac
dinh 14 ngudi lanh mang gen bénh qua phan tich pha hé déu dugc khang dinh
lai 12 ngudi mang gen dot bién di hop tir qua phan tich gen bang k¥ thuat
MLPA.

Pay 1a mot pha hé gia dinh 16n véi 7 ngudi bénh DMD & 3 thé hé. Piéu
nay cho thdy mic du gia dinh di ¢ con trai bi DMD nhung céac thanh vién ni
trong gia dinh chua dugc tu van ciing nhu chua hiéu 18 vé kha nang di truyén
cua bénh 1y dan dén van sinh con mic DMD & thé hé thr 2, tham chi 1a thir 3.
Trong 13 thanh vién nit dugc xét nghi€ém gen, xac dinh dugc 10 thanh vién nir
mang gen dot bién di hop tir chiém ty 18 76,9%. Pay 1a mot con sé 16n. Nhu
vay trong pha hé gia dinh nay c6 thé thdy sy lan truyén gen bénh cho thé hé
sau 1a kha cao. Néu khong thuc hién cac k¥ thuat di truyén phat hién nguoi
lanh mang gen bénh dé tu van chan doan trudc sinh thi sb nguoi bénh DMD
trong pha hé nay sé tiép tuc ting 1én nhanh chong.

Phén tich két qud xdc dinh newdi lanh mang gen ciia phd hé D.50

Pha h¢ gia dinh D.50 1a pha hé c6 tién sur gia dinh 16 rang do trong pha
hé ¢6 mot thanh vién nam mic DMD va mdt thanh vién nit c6 tién st mang
thai dugc chan doan trude sinh bi DMD. Cac thanh vién nit trong pha hé duoc
thuc hién phan tich gen bang ky thuat MLPA. Hinh 3.8 thé hién két qua phan
tich gen cua céac thanh vién nir trong pha hé gia dinh D.50 (hinh 3.10). Hinh
3.8A cho thiy cac dinh tin hiéu twong tmg v6i exon 14 - 43 cao hon 1,5 - 2
lan so v&i mau nguodi binh thudng. Ty 1& phan tich RPA cua cac exon dao
dong trong khoang 1,5 - 2 trong khi cac exon khac dao dong quanh 1. Theo
tac gia Lai va cong sy, néu dinh tin hiéu ting 30-50% so v&i mau ching nit

thi nguoi nit duge xac dinh 14 ngudi mang gen di hop tir dot bién 1ap doan
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[83]. Tac gia Schouten I.P ciing ¢ két ludn tuong ty khi cho rang cac thanh
vién nit duoc chan doan mang dot bién 1ap doan néu hinh anh phan tich
MLPA c6 dinh exon ting tir 1,35 - 1,55 1an so v6i mau ngudi binh thuong
[104]. Trong nghién ctru, khi xac dinh ngudi lanh mang gen bénh chiing to1
cling nhan thay chiéu cao dinh tin hiéu tai vi tri cac exon bi dot bién lip doan
déu tang trén 50% so voi mau chung nir binh thudng. Tir d6 co thé két luan 2
thanh vién nit I; va II; 1a ngudi lanh mang gen di hop tir dot bién 1ap doan.
* Phén tich phd hé gia dinh c6 tién siv bénh khong ro ring
Pha hé khong c6 tién sir bénh rd rang khi trong pha hé chi c6 mot thanh

vién nam mac DMD. Xac dinh nguoi lanh mang gen qua phén tich pha hé
khong thé thuc hién dugc & cac pha hé co tién sir bénh khong rd rang. Phan
tich pha hé gia dinh D.35 (hinh 3.11), x4c dinh day 1a pha hé c6 tién st bénh
khong 6 rang do chi ¢6 1 thanh vién nam mic DMD. Dot bién & ngudi bénh
DMD nay duogc xac dinh 13 dot bién xoa doan. Trong truong hop nay, chiung
t6i sir dung k¥ thuat MLPA dé xac dinh nguoi lanh mang gen bénh cho 5
thanh vién nir trong pha h¢ bao gém chi, me, em ho, ba ngoai cua ngudi bénh.
Qua phan tich hinh &nh MLPA nhan théiy tin hiéu dinh tai vi tri cac exon trén
gen dystrophin déu giéng nhu miu chimg binh thudng (hinh 3.12). Céc thanh
vién nit trong pha hé nay déu duoc xac dinh khong mang gen dot bién, do d6
dot bién ¢ thanh vién nam mic DMD trong gia dinh la dot bién mé&i. Mic du
khong mang gen dot bién, nhung do da c6 tién st 1 lan sinh con miac DMD
nén van can tu van chan doan trudc sinh bénh DMD cho ba me nay khi mang
thai nhiing 14n sau.
4.1.2. Xdc dinh ngwoi lainh mang gen bénh bing kj thudt gidi trinh tw gen

Ky thuat giai trinh ty 79 exon dugc tmg dung trong chan doan cac
truong hop dot bién diém. Nghién ctru di thuc hién thanh cong k¥ thuat giai

trinh tu gen cho 19 thanh vién nit trong 10 pha hé. Ty 1¢ nguoi lanh mang gen
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bénh trong cac pha hé chiém ty 1 cao (63,2%) trong khi do ty 1¢ nguoi khong
mang gen bénh chi chiém 36,8%.

Cé6 9 dang dot bién diém d3 duoc phat hién trong do phén 16n cac dot
bién xdy ra tai cac exon (8/9 dang dot bién), chi 1 dot bién x4y ra tai intron
gy anh huong dén sy cét ndi gen dystrophin (bang 3.8).

Phan tich két qud xdc dinh ngwoi lanh mang gen ciia pha hé D.81
Két qua phan tich pha hé D.81 (hinh 3.13) cho thay day pha hé c6 tién

st bénh rd rang voi 2 thanh vién nam mac DMD va 3 thanh vién nit. Qua
phan tich pha hé xac dinh chac chian 2/3 thanh vién nir 12 nguoi lanh mang
gen bénh (thanh vién I, I1,) do c6 tién sir sinh con mic DMD.

Két qua giai trinh ty gen tir DNA mau mau cua 2 thanh vién nit I, 1T
trong pha hé (hinh 3.14) cho thiy chi c¢6 thanh vién nit I; 1a nguoi lanh mang
gen dot bién. Thanh vién nit 1T, khong tim thdy dot bién tr DNA mau mau
mic di qua phan tich pha hé di xac dinh chic chan thanh vién nit 1T 1a ngudi
lanh mang gen dot bién. Chung t6i da tién hanh phan tich gen tir DNA miu
toc ciia thanh vién nir ndy va xac dinh c6 mang gen dot bién di hop tir. Tir két
qua ndy co6 thé khang dinh thanh vién nit D.81 1 ngudi lanh mang gen bénh &
trang thai kham. Gia thuyét dugc dat ra cho céac truong hop kham 1a do su
phan chia bat thudng cta cac NST trong nhitng 1an phan bao dau tién ctua hop
tr dan dén hinh thanh hai dong té bao khac nhau: mot dong té bao mang gen
dot bién va mot dong té bao khong mang gen dot bién. Gia thuyét thir hai c6
thé do su tu stra chita cia té bao. Gen dystrophin bi dot bién d3 dugc sira chita
thanh gen binh thudng ¢ mot nhom té bao va hinh thanh dong té bao binh
thuong bén canh dong té bao mang gen dot bién [105],[106].

Hién nay trong chan doan nguoi lanh mang gen bénh, néu khong xac
dinh duoc dot bién & me ngudi bénh DMD thi dot bién ¢ ngudi bénh thudong

dugc két luan 14 dot bién mai. Theo thdng ké, 2/3 ngudi bénh DMD nhén gen
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dot bién tir me va 1/3 1a dot bién moi. Tuy nhién mot sb nghién cuu da chi ra
hién twong kham dan dén nhimg thay ddi trong chan doan ngudi lanh mang
gen bénh ciing nhu trong chin doan trudc sinh bénh loan dudng co Duchenne
[107],[108]. Mic du hién twong kham d3 duwoc mé ta lan dau tién vao nhimg
nim 1980 nhung tinh trang nay thuong khéng dwoc cha ¥ trong chian doan
trude sinh. Nghién ctru ctia tac gia Van Essen AJ va cOng su da két luan, & cac
ba me co tién sir sinh con mic DMD, néu khong phat hién dugc dot bién tir
DNA mau mau thi chi c6 80% cic trudng hgp ba me khong mang gen dot
bién, con 20% cac trudng hop 1a mang gen dot bién & thé kham [109]. Nhiing
ba me co6 hién tuong mang gen dot bién & thé kham van can duoc tu van chan
doan trudce sinh khi mang thai. Chinh vi vy, viéc chan doan trudc sinh DMD
can dugc tu van khong chi voi cac ba me 13 nguoi lanh mang gen bénh ma
can duoc tu van & tat ca cac ba me da co tién st sinh con bi DMD.

Viéc xac dinh nguoi lanh mang gen bénh trong cac gia dinh c6 thanh
vién nam mic DMD 1a co s& khoa hoc cho cong tac tu van di truyén ciing nhur
chan doan trude sinh, gitp giam ty 1 tré mic bénh DMD do céc thanh vién
nit trong cac pha hé phan 16n déu dang trong ltra tudi sinh san.

4.2. Chan doan truéc sinh bénh loan duéng co Duchenne bing ky thuat
Microsatellite DNA
4.2.1. Xdc dinh marker STR di hop tiv gen dystrophin bing kj thudt
Microsatellite DNA

Microsatellite 1 cac trinh tu DNA lip lai ngin (STR), rai rac khip bd
gen nguoi. STR ¢ tinh da hinh cao dugc rng dung rong rai trong y hoc nhu:
chan doan trudc sinh, chan doan tién 1am to, chan doan roi loan di truyén don
gen, 1ap ban d6 gen. Hién nay ¢ Viét Nam c6 13 marker STR dugc st dung
trong chan doan trudc sinh DMD bao gom 12 marker cua gen dystrophin va 1

marker STR dé xé4c dinh gi6i tinh. Khi thyc hién k¥ thuat, mdi thai phu can
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duoc lya chon it nhét 2 marker di hop tur (informatic marker) trong 12 marker
do trong mét sé truong hop néu xay ra tinh trang khuéch dai that bai 1 marker
thi ¢6 thé phén tich két qua khuéch dai cta cac marker con lai dé cho két qua
chan doan bénh DMD ¢ thai nhi [112]. Trong nghién ctru nay ching toi st
dung 6 marker STR va danh gia ty 1& di hop tir ciing nhu tan suét phan bd cac
alen cua tirng marker, ttr 6 xac dinh cac marker co ty 1€ di hop tir cao nhét va
g dung trong chan doan trude sinh bénh DMD.

Nghién ctru tién hanh thu thip mAu mau ctia 65 thanh vién nit thudc 65
gia dinh khong c6 quan hé huyét thong, xac dinh ty 1¢ di hop tir va tan suét
xudt hién céc alen cua timg marker STR. 6 marker STR duoc phan tich trong
nghién ctru cua chung t61 bao gém: DSTR49, DXS890, DTSR50, DXS1067,
DXS9907, DXS1036. Ty 1& di hop tir cia cac marker STR xép 1an lugt tir cao
xudng thap nhu sau: DSTR49 (86,2%), DXS890 (73,8%), DSTR50 (61,5%),,
DXS1067 (61,5%), DXS9907 (61,5%), DXS1036 (43,1%). V&1 6 marker
STR, xé4c dinh dugc 38 alen véi tan suat xuat hién dao dong tir 0,00823 dén
0,49592. Trong 6 marker dugc nghién ctru, marker DSTR49 tinh da hinh cao
nhat véi sd alen nhiéu nhat (14 alen) va day ciing 1a marker c6 ty 1& di hop tir
cao nhat. Phan tich tuong tu cho thay marker DXS1036 c6 tinh da hinh thép
nhat véi sb alen it nhat, ddng thoi ciing 1a marker ¢6 ty 18 di hop tir thap nhét.
Tir d6 c6 thé két luan marker c6 cang nhiéu alen, tinh da hinh cang cao thi ty
1€ di hop tr cang cao va nguoc lai. Viée chan doan trude sinh nén uu tién sir
dung cac marker STR ¢6 ty 1& di hop cao do trong chin doan trude sinh can
phai khuéch dai thanh cong it nhit 2 marker STR di hop ttr & thai phu. Sau
khi x4c dinh duogc ty 1¢ di hgp cua ting marker STR, ching t61 nhan théy 5
marker STR ¢6 ty 18 di hop tir cao nhit bao gom: DSTR49, DXS890,
DTSR50, DXS1067, DXS9907. Khi sir dung 5 marker STR nay trong chin
doan trudc sinh, ty 1¢ khuéch dai duoc it nhat 2/5 marker STR di hop tur 1a
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97,76%. Chi 2,24% céc truong hop can phai khuyéch dai thém cac marker
STR khac. Nhu vay st dung 5 marker STR duoc xac dinh trong nghién ctru
cua chung t61, thay vi 12 marker STR nhu hién nay s€ giup giam chi phi cua
xét nghiém ciing nhu thoi gian thyc hién ky thuat. Két qua xac dinh cac
marker STR nay con c¢6 y nghia 16n ung dung trong chan doan tién lam to
bénh DMD.
4.2.2. Chdn dodn truwde sinh bénh loan dwong co Duchenne bing ky thugt
Microsatellite DNA

Hién nay, hai phuong phap ldy mau bénh pham la sinh thiét gai rau va
choc &i thuong dugc thuc hién dé chan doan trudce sinh cac bat thuong NST
cling nhu mot sé bénh 1y di truyén don gen nhu Thalassemia, DMD, thoai hoa
co tuy, ... Sinh thiét gai rau dugc khuyén cdo thuc hién & tudi thai sém hon
choc hat nudce i (tir 10 tuan dén 12 tudn 6 ngay) [66]. Tuy nghién theo nhiéu
nghién ctru, ty 18 say thai sau sinh thiét gai rau cao hon choc i [68],[70],[71].
Theo tac gia Akolekar (2015) thdng ké trén 42617 thai phu choc i va 8899
thai phu sinh thiét gai rau, ty 18 say thai sau choc 6i 1a 0,81% trong khi ty 1¢
sdy thai sau sinh thiét gai rau 1a 2,18% [70]. Nhu vy ty 18 say thai sau choc
61 1a rat thap. Mac du sinh thiét gai rau c6 thé gitip chan doan bénh cho thai
nhi & tudi thai nhd nhung ty 1¢ tai bién, dic biét 1a sdy thai lai cao hon choc
bi. Ty 16 that bai trong nudi cdy té bao 6i 13 0,1% trong khi ty 1é nay 1a 2.5-
4,8% trong sinh thiét gai rau [68]. Trong nghién ctru, chung t6i lya chon thuc
hién k¥ thudt choc 6i chin dé doan trudc sinh bénh DMD cho 51 thai nhi,
khong ghi nhan truong hop nao sdy thai sau thu thuat (bang 3.11). Hién nay
cac trung tam chan doan trudc sinh co sy lua chon kich thuéc kim choc i
khac nhau. Theo nhiéu nghién ciu cong bo, phﬁn 16n kim choc 6i duoc sir
dung 1a kim choc do tuy séng c6 kich thude 20-G hodc 22-G. Theo nghién
clru cua tac gia A Athanasiadis (2017) véi 3054 truong hop choc i va nghién
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clru clia tac gia Kose SA (2016) véi 271 truong hop choc 6i thi ty 1¢ sdy thai
sau choc i khong c6 su khac biét gitta su dung kim 20-G va 22-G
[113],[114]. Tuy nhién mot sd tac gia khéac trén thé gidi cling da cong bd két
qua choc 6i v6i kich thude kim nho hon. Tac gia Tchirikov M nam 2012 cong
bd két qua choc 6i bang kim co kich thudc 29-G cho 316 thai phu, két qua
khong c6 truong hop ndo say thai sau thu thuat va két luan sir dung kim kich
thudc nho s& lam giam tai bién sau thu thuat [115]. Nghién ctu ctia ching t6i
st dung kim choc 4i kich thudc 27-G va khong co trudng hop nao sdy thai
sau thil thuat. Viéc sir dung kim nho s& 1am giam nguy co tai bién, tuy nhién
van can nhitng nghién ctru voi ¢d mau 16n hon dé co thé so sanh ty 16 tai bién
khi st dung céac kim choc 6i c¢6 kich thudc khac nhau.

Két qua chan doan trudc sinh bénh DMD cho thai nhi tir 51 mau dich
61 ctia 45 thai phu dugc mo ta trong hinh 3.20. Trong 51 truong hop chan
doan trudc sinh DMD xac dinh c6 6 thai nit va 45 thai nam. Loan dudng co
Duchenne 1a bénh di truyén gen lan, lién két NST gidi tinh X nén trong da sd
cac truong hop bénh chi biéu hién & tré nam. Xac dinh giéi tinh cua thai nhi
13 budc dau tién trong chan doan trudc sinh DMD. Hién nay trong chin doan
trude sinh bénh DMD, gidi tinh ctia thai nhi s€ dugc xac dinh thong qua phan
tich cac marker gi6i tinh tir dich 6i. Phuong phép siéu 4m xac dinh gi6i tinh
c6 thé xac dinh nham gi6i tinh cua thai trong cac trudng hop thai nhi ¢
nhirng bat thudng hé sinh dyc — tiét niéu nhu 16 dai 1éch thap hay trong truong
hop thai c6 nhitng bt thuong NST gidi tinh kém theo hay méc nhirg bénh 1y
rdi loan chuyén hoa gdy md hd vé gi6i tinh nhu ting san thuong thin bam
sinh. Két qua chian doan 3 thai nit mang gen di hop (5,9%), 3 thai nit binh
thuong (5,9%), 10 thai nam bi bénh DMD (19,6%) va 35 thai nam binh
thudng (68,6%). 3 thai nit duoc chan doan mang gen di hop déu dugc tu van

va tiép tuc theo ddi thai. Cac truong hop ngudi nir mang gen dot bién di hop
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tir da s6 khong c6 biéu hién 1am sang, tuy nhién lai co thé truyén gen bénh
cho con dan dén sinh con trai bi bénh véi ty 18 50% va sinh con gai mang gen
d6t bién gidng minh ciing vdi ty 18 50%. Chinh vi viy nhitng dé tranh tiép tuc
lan truyén gen dot bién trong quan thé, sau khi sinh nhiing tré gai c6 mang
gen di hop tir thi c6 thé tu van cho gia dinh vé phwong phap chan doan tién
lam to6 bénh DMD khi nhiing tré gai nay dén tudi truong thanh va lap gia
dinh. Phoi s& duoc phan tich gen va chi chuyén vao budng tr cung nhimg
phdi nam va phoi nit khong mang dot bién gen dystrophin. 10 thai nam bi
DMD sau khi duoc tu van c6 9 truong hop thai phu quyét dinh dinh chi thai
nghén va 1 thai phu van quyét dinh giir thai (bang 3.12). Trong cac dot bién
xac dinh duge & thai nam bji DMD, dét bién x04 doan chiém ty 1€ cao nhét véi
6 truong hop (60%), 2 trudng hop dot bién 1ap doan chiém ty 16 20% va 2
truong hop dot bién diém chiém ty 1& 20%. Két qua nghién ctru twong dong
v6i két qua ciia nhimg nghién ctru khac khi xac dinh dot bién xoa doan la
dang d6t bién chiém ty 1& cao nhu nghién clru cla cac tac gia Li va cong su
nam 2009, tac gid Giliberto va cong sy nam 2011, tac gia Wang va cong sy
nam 2017 [13],[95],[98].

Chén doan trude sinh bénh DMD hién nay c¢6 thé st dung phuong phap
chan doan dét bién truc tiép nhu PCR, MLPA, giai trinh tu gen,... hodc
phuong phap xac dinh dot bién gian tiép dua trén phén tich alen dot bién
Microsatellite DNA. Mdi phuong phap chan doan c6 nhimng wu, nhuoc diém
riéng va duoc tng dung trong phat hién timg loai dot bién khac nhau. Véi
nhirng k§ thuit xac dinh dot bién truc tiép nhu PCR, MLPA, gii trinh ty
gen,... thi viéc xac dinh chinh xac dot bién gen dystrophin & thai phu dong vai
tro quyét dinh va gitip nhitng nha di truyén lya chon phuong phap chan
doan dot bién cho thai nhi tir dich 6i. K¥ thuat PCR mic du c¢é quy trinh
don gian, d& thuc hién voi gia thanh thap tuy nhién k¥ thuat nay chi c6 kha
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nang phat hién cac dot bién xo4 doan, dic biét k¥ thuat Multiplex PCR chi
c6 khan nang khao sat 25/79 exon cua gen dystrophin. Do vdy nhiing
trudng hop dot bién diém va dot bién lap doan s& nam ngoai kha niang phat
hién cua k¥ thuat nay. Con voi ky thuat MLPA c6 kha nang xac dinh 70 —
75% cac dang dot bién bao gém dot bién xoa doan va lap doan tuy nhién
van con 25-30% la cac dot bién diém can phai sir dung k¥ thuat giai trinh
tu gen dé xac dinh. [85],[116],[117]. K¥ thuat giai trinh ty gen co thdi gian
thuc hién lau, trong khi chan doan trudc sinh can cho két qua som. DPac
biét, trong mot s6 trudng hop khong phat hién thay dot bién hoac viéc phat
hién dot bién gap kho khin do ciu trac gen 16n thi khong thé chan doan
trudc sinh bénh DMD dua vao cac ky thuat xac dinh dot bién truc tiép néu
trén. Va khi khong xac dinh dugc dot bién chi diém & thai phu va ngudi
bénh DMD trong pha hé thi s& khong thé thuc hién chan doan trudc sinh
bénh DMD cho thai nhi bé‘mg cac ky thuat chan doan d6t bién truc tiép.
Hon nita hién tuong 13n mau me trong qua trinh choc 6i c¢6 thé gy anh
huong dén két qua cua cic ky thuat nay. Chinh vi vay khi ky thuat
Microsatellite dugc dwa vao tmg dung trong chan doan trudc sinh dua vao
phan tich dot bién gian tiép da khic phuc duoc nhitng han ché hién nay trong
chan doan trude sinh bénh DMD cua cac ky thuat xac dinh dot bién truc tiép.
Trén thé gidi, k§ thuat Microsatellite dd duoc tmg dung thanh céng trong
chan doan trudc sinh bénh loan dudng co Duchenne, Hemophila A va dic
biét con tré thanh 1 phuong phéap hiéu qua tmg dung trong chan doan tién lam
t6 mot s6 bénh 1y di truyén don gen [95], [118], [119]. Theo tac gia Wang va
cong su (2017) nghién ctru trén 131 gia dinh nguoi bénh DMD ¢ Trung Qudc
da tng dung thanh cong cac k¥ thuat phat hién dot bién truc tiép nhu PCR,
MLPA va giai trinh tu gen trong chan doan trudc sinh DMD, dong thoi sir
dung k¥ thuat phan tich gian tiép Microsatellite DNA dé khang dinh lai két
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qua chan doan ciia cac k¥ thuat trén ciing nhu phat hién cac truong hop 1an
mau me trong dich i gdy sai 1éch két qua chan doan [95]. Chinh vi vay trong
nghién ctru nay, chung t6i tién hanh tmg dung k¥ thuét chan doan gian tiép
Microsatellite DNA trong chan doan trugc sinh DMD bén canh cac k¥ thuat
di truyén phan tir phat hién dot bién truc tiép.

Chan doan trude sinh thuong dugc thuc hién cho cac thai phu 1a nguoi
lanh mang gen bénh. Tuy nhién hién nay chan doan trudc sinh bénh DMD
cling dd dwoc dit ra trong cac truong hop thai phu dé c6 tién sir sinh con méc
DMD nhung lai dugc xéac dinh 1a ngudi khong mang gen bénh qua phéan tich
gen tir DNA mau mau. Pay 1a truong hop ma dot bién & ngudi con thuong
duoc cho 1a d6t bién méi. Ty 1€ dot bién méi hién nay dugc cong bd trong
nhiéu nhién ctru vao khoang 30%, tuy nhién trong sd 30% nay co 1 ty 18
khong phai dot bién méi thuc sy ma nguoi me c6 mang dot bién nhung cé thé
kham va gen dot bién gay bénh DMD & con trai 13 do nhan tir ngudi me.
Trong két qua phat hién nguoi lanh mang gen bénh ¢ muc tiéu 1 ciia nghién
ciru, chung t61 da xac dinh dugc 1 truong hop me nguoi bénh DMD c6 dot
bién & trang thai kham (pha hé gia dinh ngudi bénh D.81, hinh 3.13 & hinh
3.14). Nguoi me nay duge xac dinh 1a nguoi lanh mang gen bénh qua phan
tich pha hé (mang gen dot bién di hop tir bit budc) do c6 con trai va em trai
déu bi mic DMD. Tuy nhién khi tién hanh phén tich gen cta ba me nay thi
khong tim thay dot bién tr DNA miu mau nhung lai thdy dot bién tr DNA
mau toc, khing dinh day 13 trudng hop mang gen dot bién & thé kham. Chinh
vi vy, voi nhitng truong hop khong phat hién thiy dot bién qua phan tich gen
tir DNA miu méau cta cic ba me co tién sir sinh con mac DMD thi van khong
thé khang dinh chic chan nhiing ba me nay khong mang gen dot bién do hién
tuong kham c6 thé xay ra. Mic du hién tuong kham xay ra véi ty 1é rat thap,

tuy nhién van can dugc chi y ddc biét trong tu van chan doan trude sinh.
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Chinh vi vay chan doan trude sinh bénh DMD van can dugc tu van & tat ca
cac thai phu da co tién st sinh con DMD, cho du thai phu duoc xac dinh 1a co
hay khong c6 mang gen dot bién. Theo hinh 3.22, nghién ctru dugc tién hanh
v6i 45 thai phu c6 tién sir sinh con mac DMD trong d6 c6 7 ngudi khong xac
dinh thay d6t bién tir DNA mau mau va 38 thai phu duoc xac dinh 13 ngudi
lanh mang gen bénh.

Trong nghién ctru, chiing t6i ing dung thanh cong k¥ thuat chan doan
dot bién gian tiép Microsatellite DNA dua vao xac dinh alen dot bién
(Linkage analysis) trong chan doan trugc sinh DMD véi tat ca cac dang dot
bién bao gdm dot bién xo04 doan, dot bién lip doan va dot bién diém (hinh
3.22). Ngoai ra, trong nghién ctru c6 mot truong hop khong xac dinh duoc dot
bién chi diém & thai phu va ngudi bénh DMD thi k¥ thuat Microsatellite DNA
1a k¥ thuat duy nhét c6 thé duoc img dung dé chan doan trudc sinh. Hon nita
voi gia thanh ré hon, k¥ thuat Microsatellite DNA giup gidm ganh nang kinh
té cho nguoi bénh. Thoi gian thuc hién k¥ thuat ngan gitp rat ngan thoi gian
tra két qua, dap ung duoc yéu cau vé thoi gian trong chan doan trudc sinh. K§
thuat Microsatellite DNA c6 thé phat hién duoc tinh trang 1an té bao mau me
trong dich 6i, mot trong cac van dé gay anh hudng t6i két qua chan doan cia
cac ky thuat di truyén phan tir khac hién nay [90],[95].

Hién nay, bit thuong nhiém sic thé 1a mot trong nhimg nguyén nhan
chinh gy da di tat vé hinh thai cta thai nhi, trong d6 hoi chimg Down (3 NST
21), hoi chung Edwards (3 NST 18) hay hoi ching Patau (3 NST 13) la
nhirng bat thudng hay gip nhét [65],[118]. Vi vay khi choc hat nuée 6i dé
chan doan trudc sinh bénh DMD, ching t6i ddng thoi thyc hién nudi cdy té
bao 6i 1am nhiém sic thé d6 cho tat ca cac truong hop dé chan doan céc bét
thuong NST c6 thé kém theo ¢ thai nhi. Két qua 51/51 thai nhi khong phat

hién bat thuong vé ciu tric va sb lugng NST.
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4.2.2.1. Chdn dodn truée sinh bénh DMD cho cdc thai phy la ngwoi lanh
mang gen bénh

Nghién ctru da tién hanh chan doan trudc sinh cho 44 thai nhi cua 38
thai phu 14 nguoi lanh mang gen bénh trong d6 gém 41 thai nam (cua 35 ba
me) duogc chan doan trudc sinh bénh DMD va 3 thai nit (cta 3 ba me) duoc
chan doan nguoi lanh mang gen bénh.

Trong 35 thai phu mang thai nam, qua phan tich pha hé chung t6i xac
dinh 12 thai phu thudc nhitng pha hé c6 tién str bénh 1 rang. Nhimg thai phu
nay 1a nguoi mang gen dot bién di hop tir bat budc. 16 thai nhi cta 12 thai
phu nay (do c6 4 thai phy mang thai 2 1an) da dugc chan doan trude sinh dong
thoi bang ky thuat Microsatellite DNA va k¥ thuat PCR, MLPA hodc giai
trinh tu gen. K¥ thuat Microsatellite cho két qua trong ddng véi cac k¥ thuat
khac va dugc thuc hién thanh cong trong chan doan trude sinh bénh DMD véi
tat ca cac dang dot bién bao gém dot bién xo4 doan, dot bién lap doan va dot
bién diém. Trong khi d6 k¥ thuat PCR chi c¢6 thé xac dinh dot bién xo4 doan,
k¥ thuat MLPA chi xac dinh dugc dot bién x04 doan va dot bién 1ap doan, va
k¥ thuat giai trinh tu gen chi wu tién Gng dung trong cac truong hop dot bién
diém do chi phi xét nghiém cao.

15/16 thai nhi duogc chan doan trude sinh bang ky thuat Microsatellite
DNA va duoc dbi chiéu két qua bang k¥ thuat PCR, MLPA hodc giai trinh tu
gen. 1/16 trudng hop do khong xac dinh duge dot bién chi diém ¢ ngudi bénh
DMD va thai phu nén khong thé thuc hién chan doan trude sinh bang cac ky
thudt chan doan dot bién truc tiép. Trong truong hop nay, Microsatellite 1a k§
thudt duy nhat c6 thé sir dung dé chan doan trude sinh bénh DMD cho thai nhi.

Nghién ctru da xac dinh dugc 5 marker STR ¢6 ty 1€ di hop tir cao nhat 1a
DSTR49, DXS890, DTSR50, DXS1067, DXS9907 véi ty 1¢ xuat hién it nhat 2
marker STR di hop tir trong s6 5 marker nay 1a 97,76%. Chung t6i thuc hién
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khéch dai 5 marker STR trén cho 12 ba me, qua do chan doan trude sinh cho 16
thai nhi. Dé c6 thé chan doan trude sinh cho thai nhi, mdi thai phu can khuéch
dai duoc it nhat 2 marker STR di hop tir. K&t qua cho thiy 11/12 thai phu da
dugc khuéch dai thanh cong it nhat 2 marker STR di hop tir va sir dung céc
marker STR ndy trong chan doan trude sinh bénh 1y DMD cho thai nhi, chi 1
thai phu can khuéch dai thém cac marker STR khac dé tim dugc marker STR di
hop tir. Piéu nay c¢6 ¥ nghia rat 16n trong viéc giam thoi gian thuc hién ky thuat
cling nhu chi phi hoa chat cho xét nghiém, giup giam thoi gian tra két qua ciing
nhu gidm ganh nang kinh té cho nguoi bénh. Khong chi vay, viéc xac dinh duoc
cac marker STR c6 ty 18 di hop cao con ¢é ¥ nghia thyc tién trong chan doan tién
lam t6 bénh DMD.

Sau khi khuéch dai duoc marker STR di hop tir, chiing t61 xac dinh alen
binh thuong va alen bénh cua timg marker STR va xac dinh alen nguoi me
truyén cho thai nhi. Trong trudng hop thai nhi chi nhan tir me cac alen binh
thuong thi thai nhi duoc chan doan khéng mac DMD, con néu thai nhi nhan cac
alen bénh tir me thi thai nhi duoc chan doan mic bénh DMD. Két qua chan
doan trude sinh bénh DMD béng k§y thuat Microsatellite cho 16 thai nhi xéac
dinh c6 5 thai nhi nhan alen bénh tir me, dugc chan doan mic DMD; 11 thai
nhi nhan alen binh thudng tr me, duoc chan doan khong mic bénh. 15/16
truong hop duoc dbi chiéu két qua chan doan bang k¥ thuat chan doan dot
bién truc tiép (PCR, MLPA, giai trinh tu gen) déu cho két qua trong dong vai
k¥ thuat Microsatellite. 1/16 trudng hop thai nhi chi c¢6 thé thuc hién chan
doan truéc sinh DMD bang k¥ thuat Microsatelite DNA do khong xac dinh
dugc dot bién chi diém & thai phu va nguoi bénh DMD trong gia dinh nén
khong c6 két qua dbi chiéu voi phuong phap chan doan dot bién khac. Két
qua chan doan trude sinh 1a twong dong giira hai phuong phap chan doan dot

bién truc tiép va gian tiép da dugc két luan trong nhiéu nghién ctru cua céc tac
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gia khac nhau trén thé gidi: tac gia Wang va cong su nam 2017 da ung dung
ddng thoi cac ky thuat PCR, MLPA, giai trinh tu gen va ky thuat
Microsatellite DNA trong chan doan trudc sinh DMD cho 131 thai nhi, tac
gia Minh Hieu Ta va cong su nam 2014 da két luan 2 phuong phép chan doan
ddt bién truc tiép va gian tiép 13 hoan toan twong dong nhau trong chan doan
trude sinh DMD cho 8 thai nhi c6 nguy co cao mic DMD [77],[95]. Nhu vay
két qua thu duoc tir nghién ctu cua ching t6i khi tmg dung k¥ thuat
Microsatellite DNA trong chan doan trudce sinh DMD la twong ddng véi cac
tac gia khac. K¥ thuat Microsatellite DNA da dugc phdi hop véi cac ky thuat
khac nhu PCR hodac MLPA trong chan doan dot bién xoa doan; phéi hop véi
k¥ thuat MLPA trong chan doan dot bién lip doan, va phdi hop voi ky thuat
giai trinh ti gen trong chan doan dot bién diém.

Dystrophin 1a mdt trong nhitng gen 16n nhét co thé, vi vay viéc xac
dinh d6t bién gen gip nhiéu kho khan. Trong mot sd truong hop cac ky thuat
di truyén phan tir hién nay khong thé xac dinh duoc dang dot bién & me nguoi
bénh cling nhu nguoi bénh DMD trong gia dinh. Trong céc truong hop nay,
chan doén trudc sinh bénh DMD chi c6 thé st dung k¥ thuat Microsatellite
DNA ma khong thé dung cac phuong phap chan doan dot bién tryc tiép nhu
PCR, MLPA, giai trinh tu gen,.... Theo nghién ctru cua Wang va cong su
(2017), Microsatellite DNA dd duoc két luan 1a phuong phap c6 hiéu qua
trong chan doan trudc sinh dwa vao phan tich su di truyén cua cac alen trong
truong hop khong tim dwge dot bién & ngudi bénh DMD [95]. Trong nghién
cuu chung t61 cling ghi nhan moét truong hop tuong tu 1a thai phu DMD.31.
Theo pha hé gia dinh thai phu (hinh 3.36), thai phu c¢6 2 con trai dugc chan
doan mic DMD véi triéu ching 1am sang dién hinh, xét nghiém CK mau ting
cao va duge chan doan xéc dinh bé‘mg sinh thiét co. Cac k¥ thuat xac dinh dot

bién gen dystrophin da dugc thyc hién tir DNA mau méu ciia ngudi bénh va
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ngudi me (thai phy), tuy nhién khong xac dinh dugc dot bién bang ca hai k¥
thuat MLPA va giai trinh tu gen. Theo phan tich pha hé, thai phu duoc khang
dinh 1a nguoi lanh mang gen bénh do ¢6 2 con trai bt DMD. Thai phu mang
thai 1an 3 va can dugc chan doan trudc sinh bénh DMD cho thai nhi. Trong
truong hop nay, phuong phap chan doan dot bién gian tiép Microsatellite
DNA qua phan tich sy di truyén cac alen 1a Iya chon duy nhat dé chan doén
truéc sinh DMD cho thai nhi. Chung t6i da tién hanh khuéch dai 5 marker
STR xac dinh dugc & muc tiéu 1 va da khuéch dai thanh cong 3 marker STR
di hop tir & thai phu 1a DSTR 49, DSTR50 va DXS9907. Vi marker DSTR49
(hinh 3.37A), thai phu xuat hién 2 dinh c6 kich thuéc 250bp va 236bp twong
ng v6i 2 alen ndm trén 2 NST X (XBX®). Chung t6i nhan thay dinh alen kich
thudce 250bp cuia thai phu trung khép véi dinh alen ctia con trai bi DMD nén
alen nay duogc xac dinh la alen bénh. Alen con lai c6 kich thudce 236bp 1a alen
binh thudong. Phan tich twong tu véi marker DXS9907 (hinh 3.37B) xac dinh
alen kich thudc 202bp la alen binh thuong va marker DSTRS0 (hinh 3.37C)
alen c6 kich thuéc 246bp 1a alen binh thuong. Két qua chan doan trudc sinh
tir dich 6i cho thiy thai nhi duoc di truyén cac alen c6 kich thudc 202bp,
246bp va 251bp tor me. Cac alen nay dugc xac dinh 1a cac alen binh thuong,
thai nhi duoc chan doan khong mic DMD. Hién nay, mac du voi su phat trién
manh mé& cua cac k¥ thudt di truyén phan tir nhung nhiéu trudng hop van
khong thé xac dinh dugc dot bién gen dystrophin & ngudi bénh DMD hay me
ngudi bénh. Piéu nay 1a mot thach thie voi chan doan trude sinh khi xac dinh
d6t bién chi diém 1 budc dau tién cia qua trinh chan doan trude sinh. Trong
truong hop nay, k¥ thuat Microsatellite d khac phuc duoc han ché cua cac k¥
thuat chan doan trude sinh hién nay nhu PCR, MLPA hay giai trinh tu gen
khi c6 thé chan doan trudc sinh bénh DMD cho thai nhi khong dwa vao dot

bién chi diém & thai phy hay nguoi bénh DMD trong gia dinh ma thong qua
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viéc xac dinh thai nhi duoc di truyén tir me alen binh thuong hay alen bénh
1y, tir 46 dwa ra chan doan trudc sinh cho thai nhi.

Pé c6 thé ung dung cac k¥ thuat PCR, MLPA hay giai trinh tu gen
trong chan doan trudc sinh déu can xac dinh chinh xac dot bién gen
dystrophin & ngudi bénh DMD va xac dinh tinh trang mang gen di hgp tor ¢
thai phu. Tuy nhién trong diéu kién tai Viét Nam, con nhiéu gia dinh nguoi
bénh khong c6 diéu kién kinh té dé chi tra cho cac xét nghiém chan doan gen,
dac biét k¥ thuat giai trinh tu gen xac dinh dot bién diém. Trong nhing
truong hop nay, chan doan trudc sinh bang Microsatellite DNA ¢6 thé duoc
thyc hi¢n ma khong can xac dinh chinh xac dot bién & thai phu ciling nhu con
trai mic DMD, ma chi dua vao céc trinh tu 1ap lai ngén STR c¢6 tinh da hinh
cao. S6 lan 13p lai cua cac trinh ty STR nay dac trung cho tirng ca thé va dugc
di truyén qua cac thé hé theo quy luat Mendel. Chan doan truéc sinh dugc
thuc hién thong qua viéc xac dinh alen dot bién va su di truyén cua cac alen
nay tir thai phu cho thai nhi [102],[119],[122]. Cac marker STR dugc t6i uu
hoa bang k¥ thuat single PCR va multiplex PCR. Marker STR di hop ttr & thai
phu 13 cac marker c6 san phadm dién di mao quan cho 2 dinh khac nhau tuong
ung vo1 2 alen. Sau khi x4c dinh dugc cac marker STR di hgp tir & thai
phu, alen bénh ly cling s€ dugc xac dinh dya vao so sanh két qua tr mau
mau thai phu va mau mau ctia ngudi bénh DMD trong pha hé. Do DMD la
bénh 1y di truyén lién két NST gidi tinh X khong c6 alen twong ung trén
NST Y nén véi mdi ving STR thai phu sé c6 hai dinh twong tng véi 2 alen
trén 2 NST X trong khi ngudi bénh DMD s& chi xuét hién 1 dinh tuong
ung v6i 1 alen trén 1 NST X. Alen nao ¢ thai phu trung véi alen ¢ nguoi
bénh DMD trong pha hé¢ thi d6 1a alen bénh 1y, alen con lai 1a alen binh

thuong. So sanh alen & miu 6i vdi alen bénh 1y va alen binh thuong s& xac
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dinh duwoc mau 6i mang alen bénh 1y hay binh thuong, tir 46 chan doan xac
dinh thai nhi c6 mic DMD hay khong.

Phén tich két qua chan doan trudc sinh DMD cho thai phu DMD.28
dugc mo ta trong hinh 3.34 va hinh 3.35. Theo pha hé (hinh 3.33), thai phu co
em trai dugc chan doan bi DMD véi céc triéu chung yéu co dién hinh, néng
do CK mau cao va xac dinh mang dot bién 1ap doan exon 14-43 gen
dystrophin. Thai phu dugc xac dinh 13 ngudi lanh mang gen bénh véi dot bién
gidng & em trai minh bang k¥ thuat MLPA. Thai phu mang thai 2 1an va thai
nhi duoc chan doan truéc sinh bénh DMD bing ky thuit MLPA va
Microsatellite DNA. Véi k§ thuat Microsatellite DNA (hinh 3.34), 2 marker
STR di hop tir duoc xac dinh tir miu méau cua thai phu 1a DSTR44 va
DSTR49. Pinh alen trung nhau & thai phu va nguoi bénh DMD dugc xac dinh
1a dinh alen bénh. T hinh 3.34 ¢6 thé khang dinh alen kich thudc 180bp va
242bp 1a 2 alen bénh. Phan tich mau 6i cua thai nhi thdy xuat hién ca 2 dinh
alen bénh tuong img v4i 2 marker STR DSTR44 va DSTR49. Thai nhi nhan
alen bénh tir me va duoc chan doan mac DMD. Véi ky thuat MLPA (hinh
3.35), tai probe twong tng voi cic exon 14-43 ctia mau i thdy cudng do tin
hiéu ctia dinh cao hon 150-200% so v6i mau ngudi binh thuong. Sau khi phan
tich dua trén RPA ta c6 ty 1€ RPA tai cac exon tir 14 dén 43 cua thai nhi so
voi ching quanh muc 2 trong khi cua cac exon khac chi giao dong xung
quanh 1. Theo tac gia Hwa va cong su, néu dinh tin hiéu ting 200% so voi
mau chimg thi nguoi nam duge xac dinh 13 ngudi mang dot bién lip doan
[123]. Téc gia Janssen va cong su (2015) ciing két luan ngudi bénh dugc chan
doan mang dot bién 1ap doan néu két qua phan tich MLPA cho ty 1¢ RPA ting
khoang 200% (dao dong tir 150-250%) so v&i mau ngudi binh thuong [103].
Tir d6 c6 thé khang dinh thai nam mang gen dot bién lip doan cac exon tir 14

dén 43 dugc chan doan mic bénh DMD. K¥ thuat MLPA va Microsatellite
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DNA c6 két qua tuong dong trong chan doan trudc sinh DMD cho thai phy
DMD.28.

Nhitng niam trd lai day, cac k¥ thuat di truyén tng dung trong chin doan
truéc sinh DMD ngay cang dugc phat trién manh mé. Rat nhiéu tac gia trén
thé giéi da cong bd két qua nghién ctru tng dung cac k¥ thuat di truyén phan
tr dé chan doan trudce sinh bénh DMD. Nam 2013, tac gia Zhang va cong su
dd tng dung thanh cong k¥ thuét real-time PCR trong chan doan trudc sinh
DMD cho 30 gia dinh ngudi bénh DMD [120]. Téac gia Li va cong su (2013)
da tmg dung k¥ thuat MLPA trong chin doan trudc sinh DMD cho 155 thai
phu 13 ngudi mang gen dot bién xo04 doan va lap doan [119]. Mot s6 tac gia
khac da két hop 2 hay nhiéu cac k¥ thuat di truyén phan tir dé chan doan trudc
sinh DMD, gitip tang ty 1& chan doan so véi viée chi st dung mot k§y thuat di
truyén don 1é. Tac gia Li va cong su ndm 2009 da két hop ki thuat MLPA va
Multiplex PCR chén doan trudc sinh cho 8 thai phu mang cic dot bién xo4
doan va ldp doan gen dystrophin gdy bénh DMD [98]. Con trong nghién ctru
ciia minh nam 2009, tac gia Wang va cong su da két hop k¥ thuat MLPA va
Microsatellite DNA (linkage analysis) dé chan doan trudc sinh cho 26 trudng
hop thai ¢6 nguy co miac DMD, két luan viéc phdi hop hai k¥ thuat MLPA va
phan tich STR giup ting kha ning chan doan trudc sinh bénh DMD [121].
Nam 2011, tac gia Giliberto da chan doan trudce sinh bénh DMD cho 24 thai
phu mang gen dot bién di hop tir bang viéc két hop k¥ thuat Multiplex PCR
va phan tich STR (Microsatellite DNA) [13]. Mot nghién ctru khac cua tac gia
Wang va cong su nam 2017 da két hop k¥ cac k¥ thuat di truyén phan tir chan
doan dot bién truc tiép (MLPA, PCR, giai trinh tu gen) va ky thuat
Microsatellite DNA trong chan doan trudc sinh DMD cho 146 truong thai
phu mang gen dot bién di hop, két luan k§ thuat Microsatellite DNA 1a k§y

thuat c6 do tin cdy cao nén dugc st dung trong chan doan trudc sinh bénh
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DMD bén canh cac ky thudt chan doan dot bién truc tiép [95]. Do gen
dystrophin 1a mét trong nhitng gen c6 kich thudc 16n nhét co thé véi nhidu
loai dot bién, viéc st dung mot k¥ thuat di truyén don 1¢ s& khong thé chan
doan hét duoc tat ca cac truong hop dot bién. Nhu vdy, trong nghién ciru nay,
chung t6i phdi hop cac ki thuat Microsatellite DNA véi cac ky thuat PCR,
MLPA, giai trinh tu gen trong chan doan trudc sinh DMD cho két qua twong
ddng giéng véi cac nghién ctru cia cac tac gia khac trén thé gidi. Nhu vay
qua cac trudong hop chan doan trudc sinh, chung to6i nhan thdy ky thuat
Microsatellite DNA cho két qua twong dong vai cac ky thuat chan doan dot
bién truc tiép va co kha ning tmg dung trong chan doan trude sinh cac trudng
hop khong tim duoc dot bién ¢ thai phu va ngudi bénh DMD. Hon nita, day
12 mot k§y thuat don gian, gia thanh thp vé6i thoi gian tra két qua nhanh, phat
hién dugc hién tugng 1an mau me trong dich bi gay sai léch két qua chan doan
[95],[122].

Nghién ctru tién hanh chan doan trude sinh cho 25 thai nam cua 23 ba
me 13 ngudi lanh mang gen bénh thudc cac pha hé ¢ tién s bénh khong rd
rang. 25 trudng hop nay dugc ung dung cic k¥ thuat di truyén phan tir khac
nhau dé chan doan trude sinh. Mdi k¥ thuat di truyén phan tr ¢ nhimng wu
diém va han ché riéng. Véi ky thuat Multiplex PCR, mic du gia thanh xét
nghiém thap, thao tac k¥ thuat don gian va thoi gian tra két qua nhanh nhung
k¥ thuat nay chi chan doan duoc dot bién xo4 doan & 25 exon thudc 2 vung
“hotspot” trén tong sd 79 exon cua gen dystrophin. Ky thudt MLPA c6 thé
khao sat toan bd 79 exon cua gen dystrophin va chan doan cac cac dot bién xo4
doan va l1ap doan, tuy nhién gia thanh xét nghiém cao va khong phat hién duoc
cac dot bién diém (chiém 25 - 30% tong s6 dot bién). Con k¥ thuat giai trinh tu
gen c6 thé xac dinh toan bd cac dot bién trén gen dystrophin nhung gia thanh

xét nghiém rat cao, thoi gian tra két qua 1au nén k¥ thuat nay chi thuong duoc
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st dung chan doan céc trudng hop dot bién diém. Chung t6i tién hanh k§y thuat
Microsatellite cho cac ba me mang dot bién diém, cho két qua twong dong véi
k¥ thuat giai trinh tu gen.

4.2.2.2. Chan dodn truéc sinh DMD cho cdc thai phy khéng mang gen bénh

Ty 1é tiép tuc sinh con mic DMD & cac ba me khong mang gen bénh da
duoc bao cdo trong nhiéu nghién ciru nhu theo tac gia Bakker va Van Essen
Al la 14-20%, hay theo tac gid Heldermen va cong su (2009) la 8,6% ma
nguyén nhan co thé do tinh trang kham [105],[124]. Theo tac gia Grimm va
cong su (2012), ky thuat MLPA va giai trinh ty gen c6 kha ning chan doan
duoc 97% céc truong hop nguoi lanh mang gen bénh, nhu vay céac thanh vién
nit dugc xac dinh 1a khong mang dot bién tir DNA miu méu thi van c6 3%
kha nang l1a ngudi lanh mang gen bénh [125]. Chinh vi vy mac du duogc xac
dinh 1a khong mang gen bénh nhung néu da co tién sir sinh con mac DMD thi
cac ba me nay van can duoc tu van di truyén. Viéc chan doan trudc sinh bénh
DMD ciing nén dugc can nhic trong cac truong hop nay.

Trong 45 thai phu dugc choc hit nude di chan doan trude sinh, c6 7
thai phu dugc xac dinh khong mang gen dot bién tr DNA miu mau. Tuy
nhién sau khi dugc tu van, céc thai phu nay déu quyét dinh thyc hién chan
doan trudc sinh DMD cho thai nhi. Két qua dugc mé ta trong bang 3.13 voi 4
thai nam binh thuong, 2 thai nit mang gen dot bién di hop tir va 1 thai ni binh
thuong. 7 thai phu déu co tién sir sinh con trai bi DMD va cac ba me nay déu
da duoc x4c dinh 1a khéng mang gen dot bién bang cac k¥ thuat di truyén
phan tir. Tuy nhién qua phan tich két qua chan doan trudc sinh, c6 2 ba me
mang thai nit c6 gen dot bién di hop tir nén khing dinh hai ba me nay phai la
ngudi lanh mang gen bénh (ngudi mang gen dot bién di hop tir bit budc) do

cO con trai bi bénh va mang thai nit dugc chan doan trudc sinh ¢ mang gen
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dot bién. Tir két qua co thé két luan 2 ba me nay mang gen & trang thai kham,
khi dugc xac dinh mang gen bénh qua phan tich pha hé nhung lai khong xac
dinh dugc dot bién gen tt DNA mau mau. Nhu vay v&i nhitng ba me c6 con
trai mac DMD nhung xét nghiém mau khong tim thay gen dot bién thi c6 thé
dugc két luan 1a khong mang gen bénh trong khi lai c6 mang gen bénh nhung
& trang thai kham. Néu bo qua chan doan trude sinh bénh DMD & nhirng lan
c6 thai sau thi nguy co c6 thé tiép tuc sinh con trai mac bénh. Két qua cang
khang dinh hién twong kham mic du xay ra véi ty 1& thap nhung ludén can
duoc cha ¥ va tu van trong chan doan trude sinh bénh DMD.

Tir két qua nghién ctru, ching t6i nhan thy viéc xdy dung quy trinh
chan doéan trudc sinh bénh loan dudng co Duchenne cho cac thanh vién ni
trong pha hé gia dinh ngudi bénh DMD 14 rét can thiét. Tir d6 chung ta co thé
phat hién mot cach chinh xac trong thoi gian nhanh nhat cac truong hop thai
nhi mic bénh dé c6 tu van cu thé cho ting gia dinh thai phu. Qua két qua
nghién ctru, cé thé théy viéc lya chon cac k¥ thuat nhu MPLA, PCR hay giai
trinh tu gen trong chan doan truge sinh s& tuy thudc vao tung loai dot bién.
Vi dot bién xo4 doan, co thé su dung k¥ thuat PCR hoac MLPA. Vi nhiing
truong hop dot bién 1ip doan sé& sir dung ki thuat MLPA va v6i nhing trudng
hop dot bién diém s& st dung k¥ thuat giai trinh tu gen trong chan doan trudc
sinh. K§¥ thuat chan doan gian tiép Microsatellite DNA c¢6 thé sir dung trong
tat ca cac trudong hop dot bién, dong thdi dé phat hién cac trudng hop 1an mau
me trong dich 6i gdy sai léch két qua chan doan. Pic biét trong céc trudng
hop khong xac dinh duge dot bién ¢ thai phu va nguoi bénh, khong thé tmng
dung cac k¥ thuat chan doan truc tiép thi Microsatellite DNA sé 1a lua chon

duy nhat dé chan doan trudc sinh DMD.
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Nhu vay qua nghién ctru ching t6i nhan thay Microsatellite DNA 1a k¥
thuat c6 thé tmg dung trong moi truong hop chan doan trudce sinh khi thai phu
duogc xac dinh 1a nguoi lanh mang gen dot bién (x04 doan, 1ap doan, dot bién
diém) va dic biét trong ca nhiing trudng hop khong xac dinh duoc dot bién &

thai phu va ngudi bénh DMD.
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KET LUAN

1. Phat hién nguoi lanh mang gen bénh loan dwéng co Duchenne

Tién hanh x4c dinh nguoi lanh mang gen bénh cho 85 thanh vién ni
trong 35 pha hé gia dinh DMD, két qua c6 52 ngudi mang gen dot bién di hop
tlr (61%) va 33 nguoi khong mang gen dot bién (39%).

66/85 thanh vién nit duoc phan tich bang k¥ thuat MLPA, xac dinh 40
ngudi mang dot bién xoa doan va lap doan (60,6%) va 26 ngudi khong mang
gen dot bién (39,4%). Céac dot bién déu tap trung & 2 vung “hot spot” ctia gen
dystrophin la viing 5’ tan va vung trung tam.

19/85 thanh vién nit dugc phan tich bang k§ thuat giai trinh tu gen, xac
dinh 7 thanh vién nit khong mang gen dot bién (36,8%) va 12 thanh vién nit
mang gen dot bién diém (63,2%), trong d6 c¢6 1 trudng hop mang gen dot bién
di hop tur ¢ trang thai kham.

2. Chin doan trude sinh bénh loan duéng co Duchenne bing ky thuat
Microsatellite

Choc i chan doan trudc sinh bénh DMD cho 51 thai nhi c6 nguy co
cao mac DMD tir 45 ba me. 100% cac truong hop déu 1ay mau thanh cong.

Chéan doan trude sinh cho 51 thai nhi gém 6 thai nit va 45 thai nam
trong d6 phat hién 3 thai nit mang gen dot bién di hop tir chiém ty 1& 5,9%; 3
thai nit binh thuong chiém ty 1& 5,9%; 35 thai nam binh thuong chiém ty 1&
68,6%; 10 thai nam bi bénh chiém ty 1& 19,6%. 9/10 truong hop thai nam méc
bénh da dinh chi thai nghén, 01 trudng hop gitr thai.

Cac truong hop chan doan trudc sinh bang ki thuat Microsatellite
déu cho két qua tuong dong véi k§ thuat PCR, MLPA, giai trinh tu gen.

Khéng phat hién trudong hop thai co cac bat thuong NST kém theo qua

nuoi cay té bao 61 lam NST do.
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KHUYEN NGHI

Can x4c dinh ngudi lanh mang gen bénh cho tit ca cac thanh vién nit trong
gia dinh nguoi bénh loan dudng co Duchenne dé c6 ké hoach quan 1y, theo
ddi va tu van di truyén.

Chan doan trude sinh bénh DMD can duoc tu van va thuc hién déi voi
tat ca cac thai nhi ciia cac thai phu 1a nguoi lanh mang gen bénh.

Céc thanh vién nit khéng mang gen bénh nhung da co tién sir sinh con
mic DMD cén duoc tu van di truyén vé hién tuong kham cé thé xay ra,
tir @6 can nhic vé quyét dinh chan doan trude sinh DMD cho thai nhi khi
mang thai.

Ung dung k¥ thuat Microsatellite DNA bén canh cac ky thuét phat hién
dot bién tryc tiép trong chan doan trude sinh bénh DMD dé dua dén két
qua chan doan tot nhit.

Can xdy dung quy trinh chan doan trudc sinh bénh DMD cho cac thanh vién nit
trong pha hé gia dinh c6 ngudi bi DMD ¢ nhiing co sé c6 du diéu kién thyc hién.
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PHIEU THU THAP SO LIEU Ma s6
(Xac dinh nguoi lanh mang gen bénh)

Ho va tén:

Nam sinh: SDT:

bia chi:

Dot bién ctiia bénh nhan DMD:

Phuong phap xét nghiém:

Pha hé

Dj hop tir bét budc: C6 Khong

Céc thanh vién dugc x4c dinh nguoi lanh mang gen bénh

Két qua xac dinh nguoi mang gen




PHIEU THU THAP SO LIEU
(Chén doan truée sinh bénh DMD)

Ho va tén thai phu:

Nam sinh:

SPT:

bia chi:

DKS:

Ngay choc i:

Dot bién cua thai phu:

Dot bién ctiia bénh nhan DMD:

TS DMD cua gia dinh:

G161 tinh thai:

Két qua choc 0i:

Tai bién sau thu thuat

Phuong phap xét nghi¢m:

Pha hé




BAN CUNG CAP THONG TIN CHO POI TUQNG
THAM GIA NGHIEN CUU

Tén nghién ciru: “Chdn dodn truwéc sinh bénh loan duwéng co

Duchenne bing kj thudt Microsatelite”.

Mai sb ddi twong:

Tai liéu nay dwoc thong bao day dii dén cac doi twong tham gia nghién
citu, khéng c6 trang hay phan ndo trong tdi lidu ndy dwoc bo qua. Nhitng ndi
dung trong tdi liéu nay dwoc gidi thich ré bang miéng véi cdc doi tiwong tham
gia nghién cuu.

1.Céc véan deé lién quan dén nghién ciru

— Muc dich cua nghién ctru

Nghién ctru duoc tién hanh véi hai muc tiéu:
e Phat hién nguoi lanh mang gen bénh loan dudng co Duchenne
bang k§y thuat MLPA va giai trinh tu gen.
e Chan doan trudc sinh bénh loan dudng co Duchenne trén nhiing
ngudi lanh mang gen bénh loan dudng co Duchenne bang ki
thuat Microsatellite DNA.

— Phuong phép tién hanh :

e Phat hién nguoi lanh mang gen bénh trén cac thanh vién nir
trong gia dinh nguoi bénh
o MGdi ngudi trong nhém nghién ciu 1 duge 1dy mau tinh
mach, chong dong bang EDTA (1,5 mg/mL).
o Téch chiét DNA tir mdu mau
o Xac dinh dot bién gen dystrophin bang ky thuat MLPA
o Tu van di truyén d6i voi cac thanh vién nir mang gen
e Cic thai phu 1a nguoi lanh mang gen khi mang thai s€ dugc tu

van choc hut nudc 61 khi thai 17 tuan dé lam xét nghiém chan



doan trudc sinh bénh 1y loan dudng co Duchenne bang ky thuat
Microsatellite.

2. Tiéu chuan lya chon ddi twong vao nghién ciru

— Muc tiéu 1: cac thanh vién nit (gdm me, chi em gai va céc di) trong
cac gia dinh bénh nhan da dugc phat hién c6d dot bién gen
dystrophin.

— Muc ti€u 2: cac thai phu mang thai tir 17 tuan — 22 tudn, duogc xac
dinh c6 mang gen dystrophin b1 dot bién va co nguyén vong dugc
chan doan trudc sinh.

3. S6 nguoi tham gia vao nghién ctru : Du kién 100 ngudi

4. Nhitng khoan nao duoc chi tra trong nghién ctru

Nghién ctru dugc thuc hién khong bao gdm bét ki chi tra nao cho nguoi
bénh

5.Co quan 1y c6 thé kiém tra hd so cua ddi twong: Trung tim gen —
protein, Truong Pai hoc Y Ha Noi

6. Nguoi dé lién hé khi c6 cau hoi vé& nghién ciru va quyén cia dbi tuong
nghién ctru: Bac sy Dinh Thuy Linh— Trung tdm Sang loc, chin doan
trudce sinh va so sinh, Bénh vién Phu san Ha Noi

Bénh nhan hodc nguoi nha bénh nhan duogc gidi thich ro rﬁng sur

tham gia 1a tinh nguyén. Viéc chap thuan hay khong chap thuan tham gia
vao nghién ctru hoan toan khéng anh hudng dén bénh nhan/ ngudi nha
bénh nhan va ddi tuong tham gia nghién ctru c6 thé dung khong tiép tuc
tham gia vao bat ky thdi diém ndo cia nghién ctu. Céc thong tin vé bénh
nhan, nguoi nha bénh nhan va két qua chan doan hoan toan dugc giit bi
mat va chi dung véi muc dich nghién ctru thudc pham vi dé tai.

Ha Noi, ngay ....... thang ...... nam

Ho tén va chir ky ciia Nha nghién ctru



PHIEU TINH NGUYEN THAM GIA NGHIEN CU'U
(Ap dung cho déi tiwong tinh nguyén tham gia nghién ciru khéng can

bi mdt vo danh)

Sau khi duogc bac sy thong bao va giai thich cu thé vé y nghia, muc dich, qui
trinh nghién ctu, quyén loi va nghia vu ciia nguoi tham gia nghién cuu,
quyén duogc ty do rat khoi nghién ctru, duoc dam bao bi mat ca nhan trong
qua trinh nghién ctru va két qua nghién ctu cua d6i twong tham gia vao
nghién ctru:
“Chdn dodn truéce sinh bénh logn dwéong co Duchenne bang ky thudt
Microsatelite”
To6i (hodc ngudi dai dién trong gia dinh) dong ¥ tu nguyén tham gia vao

nghién ctru nay. T61 xin tuan thu cac quy dinh cua nghién ctru

Ha Noi, ngay ......... thang ..... nam 20..
Ho tén ctia nguoi lam chung Ho tén cua di tuong

(Ky va ghi ro ho tén) (Ky va ghi ro ho tén)



Phu luc 1

QUY TRINH TACH CHIET DNA TU MAU NGOAI VI
- Mau c6 chdng dong EDTA can duoc tach trong vong 24 gid.
- Cho 0,5 ml mau tuoi toan phan da chong dong vao éng Eppendorf 1,5 ml,
sau d6 thém vao 0,5 ml dung dich lysis buffer rdi dé trén da 10 phit.
- Ly tam 8000 v/p trong 10 phut & 4°C, bo dich, thu can. Lap lai qua trinh
nay 4 lan.
- Cho 0,5 ml dung dich K vao, ly tdim 8000 vong/phut trong 10 phut ¢ 4°C,
bé dich, thu can.
- Cho 0,5 ml lysis buffer, 12,5 ul SDS 10%, 10 ul Protease K, u & 56°C tir
2-3 gio. Cho 0,5 ml dung dich Phenol, Chloroform: Isoamyl, ly tam 10000
v/p trong 10 phut & 4°C, hdn hop dugc chia 1am 3 phan: 16p dung dich phia
trén c6 chira DNA, 16p & gira 1a cin té bao, 16p dudi cung 1a dich chiét.
- Hat lay phan dich chira DNA phia trén cing va tién hanh lip lai budc trén
mot 14n nita, dam bao khéng con tap chat trong.
- Cho 0,5 ml chloroform: Isoamyl, ly tim mau & 10000 v/p trong 10 phit &
4°C. Hut 1y phan dich trén cung, 13p lai 1 1an nita.
- Tua DNA bang 1ml con tuyét di, cho thém 50 ul Na acetat, dé lanh qua
dém & -20°C. Ly tam 13000 vong/phut trong 20 phit & 4°C, d6 dich trén va
thu taa.
- Rua tia bang con 70°. Taa DNA duoc hoa tan bang 50 ml nude tinh khiét
hoic TE. Phan tir DNA thu dugc s& duge kiém tra do tinh sach bang phuong
phap do mat do quang & budc song 260/280 nm.



Phu luc 2
QUY TRINH KY THUAT MLPA

Bién tinh DNA

- 50-200ng DNA ctia miu khao sat pha lodng véi 5 pl TE.

- Bién tinh DNA trong 5 phut & 98°C.

- Lam mat hon hgp & nhiét do 25°C.

Phan ung lai

- Cho hdn hop chira probe vao 6ng DNA.

- Uhdn hop ¢ 95°C trong 1 phut, sau d6 0 ¢ nhiét d6 60°C trong 16 - 20 gio.
Hai doan lai ciia 2 phan tir oligonucleotid s& gin véi DNA dich dic hiéu &
v1 tri sat nhau.

Phan t&ng ndi

- Cho hén hop ligase-65 vao, i1 & 54°C trong 15 phut dé phan tmg ndi xay ra.

- Tang nhiét d6 1én 98°C trong 5 phit dé bat hoat phan tng ndi.

Phan &ng khuéch dai gen PCR

- Thém 10ml polymerase vao mdi dng & nhiét d6 phong.

- Phan tmg PCR xay ra ¢ diéu kién luan nhiét: 95°C x 30”, 60°C x 307, 72°C
x 607, 1ap lai 35 chu ky, sau d6 u ¢ nhiét do 72°C trong 20 pht.

- Sau phéan tmg PCR, mdi probe s& dugc khuéch dai thanh nhiéu ban sao, sau

d6 dugc phan tach bang phwong phéap dién di mao quan.



Phu luc 3
QUY TRINH KY THUAT GIAI TRINH TU GEN
San phém PCR sau khi dugc khuéch dai béng nhiing cap moi dic hiéu s&
dugc lam nguyén liéu cho k¥ thuat giai trinh tu gen.
Phén tmg PCR giai trinh tu phat hién dot bién cta gen dystrophin:

Master mix cho phan img PCR sequencing:

STT Thanh phan Thé tich (ul)
1 | Nuéccat 13
2 GA 10x buffer/EDTA 3,0
3 Big Dye V3.1 2,0
4 Mdi don (5pmol/pl) 1,0
5 San pham PCR ¢cDNA (DNA) gen dystrophin 1.0
da duoc tinh sach qua gel
Tong thé tich 20

+ Phan ing PCR giai trinh tu:
Chu trinh nhiét cia phéan ng:
96°C: 1 phut
96°C: 10 giay
50°C: 5 giay x 25 chu ky
60°C: 4 phut
Gitt 64 - 15°C
+ Tinh sach san pham PCR giai trinh ty: san pham PCR giai trinh tu gen
dystrophin duoc tinh sach bang con ethanol
e Thém vao dng hdn hop phan tng:
60 pl con tuyét d6i lanh (gitr trong ta -30°C)
5 Wl EDTA 0,125M pHS



e Tron déu roi dé ¢ nhiét ¢ phong 15 phit.
e Lytam 15000 vong/phut x 15 phat & nhiét dd phong.
e Hut bo dung dich giit lai tia DNA & day 6ng
e Thém 200 pl Ethanol 70%, dé lanh (-30°C).
e Ly tam 15000 vong/phut x 10 phut & nhiét o phong, hut bo dung dich,
giit lai tua ¢ day Ong.
e Dé kho hoan toan.
e Thém 20 ul Hi-Di.
e Tron déu
+ Dién di san phim PCR giai trinh tw gen dystrophin bang hé thong giai trinh
tu ABI Prism 3100 (Applied Biosystems). Trong truong hop chua dién di
ngay sau khi thém 20 pl Hi-Di thi boc kin mau bang gidy bac rdi bao quéan & -
20 dén -30°C, tranh anh sang. Khi dién di thuc hién cac budc sau:
e Tron déu roi i1 & 95°C trong 2 phut (trong block nhiét)
e Lam lanh tirc thoi trén nudce da.
e Tron déu hdn hop
e Chuyén vao may chay theo trinh tir
+ Phan tich két qua:
So sach két qua giai trinh tu cac exon ciia gen dystrophin véi trinh tu
gen chuén twong Gng ctia ngan hang gen (GeneBank). Tai Trung tim nghién
ctru Gen — Protein str dung phan mém CLC Main Workbench dé phan tich két

qua giai trinh tu gen.



