GIOI THIEU LUAN AN

1. Pit van dé

Loan dudng co Duchenne (DMD) la bénh 1y di truyén than

kinh co hay gip véi tan sudt 1/3600 tré trai. Day 1a bénh di truyén
gen lan kién két véi NST gidi tinh X, khong c6 alen tuong tng trén
NST Y. Ngudi me 1a nguoi lanh mang gen bénh c6 kha nang truyén
gen bénh va gay biéu hién bénh & con trai véi ti 16 50%. Bénh dic
trung boi su yéu co tién trién, ngudi bénh phy thudc xe ldn ¢ Iia tudi
11-12 va thudng tir vong & lira tudi 20 do cac bién ching tim mach
va ho hap. Hién nay bénh van chua c6 phuong phép diéu tri dic hiéu,
vi vay sang loc ngudi mang gen bénh va chin doan trudc sinh van
dong mot vai trd quan trong giup giam ti 1 sinh con méc bénh. Do
Dystrophin 1a mét gen c6 kich thudc 16n, mot s truong hop khong
xac dinh dugc dot bién chi diém & ngudi bénh hay thai phu, mot sb
gia dinh khong c6 diéu kién kinh té dé 1am cac xét nghiém chén doan
dot bién nén viéc chan doan trude sinh bang cac k¥ thuat chan doan
dot bién tryc tiép hién con gip kho khin. K¥ thuat Microsatellite ra
doi da hira hen mang dén hiéu qua cao trong chan doan trudc sinh
DMD khi c6 thé dugc tmg dung cho tit ca cac dang dot bién gen
Dystrophin v6i thoi gian tra 16i két qua nhanh (sau 48 -72 gid) va chi
phi thép. P& tai: “Chin doan trwéc sinh bénh loan dudng co
Duchenne bing k¥ thuit Microsatellite” voi hai muyc tiéu:

1. Phat hién nguoi lanh mang gen bénh loan dudong co Duchenne
bang ky thudt MLPA.

2. Chdn dodn trude sinh bénh loan duong co Duchenne cho thai
nhi cua nhitng ba me la nguoi lanh mang gen bénh loan duong
co Duchenne bang ky thudt Microsatellite DNA.

2. Tinh thoi su ciia luin an
Luan 4n dugce tién hanh khi bénh DMD hién nay van la bénh ly
di truyén c6 tan sudt cao trong nhom bénh 1y than kinh co va chwa c6
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phuong phéap diéu tri khoi bénh. Cac ky thuat chin doan trudc sinh
bénh DMD hién méi chi dugc thuc hién & mot sé co s¢ y té 1on tai
Viét Nam va viéc xac dinh dot bién gen Dystrophin con gip khéd
khin do kich thuéc gen 16n, chi phi cho cac xét nghiém di truyén
phén tur hién nay con cao. Ky thuat Microsatellite 1a mot k¥ thuat xac
dinh dot bién gian tiép, co kha nang chan doan trudc sinh DMD cho
thai nhi khi ngudi me mang dot bién xo4 doan, 1ap doan hay dot bién
diém. Dic biét ky thuat nay 1a k¥ thuat duy nhét c6 thé img dung
trong chan doan trudc sinh voi nhimg truong hop khong xac dinh
dugc dot bién chi diém ¢ thai phu. Microsatellite 1a mot k¥ thuat don
gian, c6 gia thanh thap hon cac k¥ thuat MLPA hay giai trinh ty gen.
Do d6 viéc xac dinh nguoi lanh mang gen bénh va ing dung ky thuat
Microsatellite trong chan doan trudc sinh bénh DMD 1a cén thiét.

3. Nhirng dong gop khoa hoc trong luan an

- Pay 1a nghién ctru khoa hoc déu tién tai Viét Nam vé chin
doan trude sinh bénh DMD bang ky thuat Microsatellite.

- Nghién ciru da chi ra viéc xac dinh nguoi lanh mang gen
bénh va tu van di truyén cho tit ca cac thanh vién nit trong pha hé gia
dinh bénh nhan DMD la hét sirc can thiét. Thong qua viéc xac dinh
duogc cac trudng hop dot bién thé kham, nghién ctru di cho thiy van
can tu van di truyén cho nhitng thanh vién nit trong pha hé cho du
khong tim thdy dot bién tir mau mau. Nghién ctru di tién hanh xac
dinh nguoi lanh mang gen bénh cho 85 thanh vién nir va két qua c6
52 nguoi mang gen dot bién di hop tir (61%) va 33 ngudi khong
mang gen dot bién (39%).

- Nghién cuu da Umg dung thanh cong k¥ thuat Microsatellite
trong chan doan trudc sinh bénh DMD, cho két qua tuong dong voi
cac k¥ thuat chan doan dot bién tryc tiép; va cho thiy Microsatellite
la mot k¥ thuat voi nhiéu vu diém trong chan doan trude sinh bénh
DMD.



4. B6 cuc ciia luén an

Luan 4n gém 136 trang, gdm: Dit van dé va muc tiéu nghién
ctru (2 trang), tong quan (34 trang), dbi twong va phuong phap
nghién ciru (15 trang), két qua nghién ctru (52 trang), ban luan (31
trang), két luan (I trang) va khuyén nghi (1 trang). Luan an co 14
bang va 61 muyc hinh anh. Luan 4n c¢6 125 tai liéu tham khao bao gom
6 tai liéu tiéng Viét va 119 tai liéu tiéng Anh, c6 77 tai liéu trong 10
nim gin day.

CHUONG 1: TONG QUAN

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

Bénh loan dudng co Duchenne (DMD) lan dau dugc mo ta
nam 1852 boi Edward Meryon. Nam 1861, Guillaume Duchenne da
tmg dung dong dién dé kich thich co trong diéu tri cho ngudi bénh
méc loan dudng co. Nam 1879, Gowers md ti bénh DMD & 220
nguoi bénh. Nam 1981, Zatz da phat hién gen Dystrophin nim & vi
tri Xp21. Nam 1993, cau trac gen Dystrophin duoc md ta day di.
Nam 1989, glucocorticoid lan dau duoc dua vao diéu tri DMD. Nam
1990, liéu phap gen diéu trj bénh DMD duoc tién hanh trén chudt
mdx. Nam 1999, lidu phép té bao gbc dugce nghién ciru. Nam 2003,
nghién ctru lidu phap gen diéu tri DMD sir dung chudi nucleotide
ngén khong ma héa va nim 2008, liéu phap nay dwoc ap dung didu
tri trén nguoi bénh.
1.2. Triéu chirng ldm sang, cdn lam sang, diéu tri bénh DMD
1.2.1. Triéu chirng lam sang

Triéu chung vé vin dong: Bénh dac trung boi su yéu co tién
trién ¢6 xu huéng tir gan dén xa. Triéu chimg yéu co xuat hién rd khi
tré & giai doan tap di. Ngudi bénh mit kha nang di lai & lra tudi 12
va tir vong ¢ d6 tudi 20 do cac bénh 1y tim mach va ho hép.

Triéu chitng tai cdc co quan khdc: Cham phat trién tri tué nhe,
cac bénh ly tim mach.

1.2.2. Xét nghiém cdn lam sang

N&ng do Creatine Kinase (CK): Trong bénh DMD, néng d6 CK
tang cao it nhat 40 1an ngay sau sinh, trudc khi c6 tridu chimg 1am sang.

Sinh thiét co: Sinh thiét co thiy hinh anh céc té bao co thoai hoa,
teo nho, t6 chirc lién két quanh soi co tang sinh. Phan tmg mién dich
huynh quang khong thay protein Dystrophin trén bé mt té bao co.

Tham do dién sinh Iy co: khong déc hi€u cho bénh DMD.

Xét nghiém di truyén phat hién dot bién gen Dystrophin: K§
thuat PCR phat hién dot bién xo04 doan. KV thuat MLPA phat hién
cac dot bién xoa doan, lap doan. Ky thuat giai trinh ty gen xac dinh
dot bién diém.

Cac xét nghiém khdac: Xét nghiém danh gia chirc nang tim mach,
X-quang tim phdi,... danh gia tinh trang chung ctia ngudi bénh.

1.2.3. Piéu tri va dw phong

Hién nay chua c6 phuong phéap diéu tri dic hiéu, hién nay chi
diéu tri cac bién chung cua bénh va cai thién chét luong cudc séng
nguoi bénh.

* Piéu tri ndi khoa

Corticosteroids: Glucocorticoid gitip 1am giam tinh trang hoai
tir co, cai thién sttc manh va chirc nang cua co.

Kiém soat cac bién ching tim mach va ho hip

* Vat ly tri liéu va phuc hoi chirc nang: Cac liéu phap vat 1y tri
li€u gitp giam nhe tinh trang co cuing co, gitp tang cuong sttc manh co.

* Ché d¢ dinh dwdng: Dam bao ché do dinh dudng tbt va kiém
S04t cAn ning cuia tré nham tranh tinh trang béo phi.

* Liéu phap gen: St dung céc vector dua vao co cac doan
nucleotid ngdn khong ma hoa dé bo qua mot sd exon trong qué trinh
dich ma nham khéi phuc lai khung doc mé trong gen Dystrophin bi
dot bién.
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*Liéu phdp té bao: chuyén ghép nguyén bao co nudi cdy trong
phong thi nghiém tir co truong thanh ctia nguoi than khong méc bénh
dé thay thé céc té bao co bénh Iy.

*Dyr phong: Phat hién ngudi lanh mang gen bénh, tu véan di
truyén, chin doan trude sinh, chan doan tién 1am t6 DMD.

1.3. Co ché di truyén bénh loan duong co Duchenne

1.3.1. Co ché di truyén: Di truyén gen lin lién két NST X, khong co
alen tuong ung trén NST Y. Me 1a nguoi lanh mang gen bénh sé€
truyén gen bénh cho con va gy biéu hién bénh & con trai voi ty 1&
50%.

1.3.2. Ciu tric gen Dystrophin: Gen Dystrophin nim trén NST X,
thudc nhanh ngén, ving 2, bang 1, bang phu 2, dai hon 2000kb gém 79
exon.

1.3.3. Céu triic, chikc ning Protein Dystrophin

Cdu triic protein Dystrophin: gdm 3685 acid amin, hinh que
gdm bdn phéan: viing giau cystein, C-tan, N-tan, trung tdm rod.

Chirc néing Protein Dystrophin. bao vé tinh 6n dinh ciia mang té bao
co. Khi thiéu Dystrophin dén dén hoai tir té bao co.
1.3.4. Cdc dang dpt bién gen Dystrophin

* Dot bién xod doan: 60-65% cac dot bién, tap trung cha yéu &
hai ving “hot spot” la ving trung tdm va vung tén cung 5’ cua gen.

* Dt bién Idp doan: chiém 5 -10% cac truong hop dot bién.

* Dot bién diém: 25%-30%, xuét hién rai réc & tit ca céc vi tri
cta gen.

1.4. Chén doan trudc sinh bénh loan dudng co Duchenne
1.4.1. Cdc ky thudt liy bénh phdm trong chén dodn truéc sinh

* Choc hiit mueée 6i: tién hanh qua thanh bung dudi huéng dan
clia siéu am. Cac tai bién bao gf“)m séy thai: 0,1-1%; i 6i: 1-2%;
nhiém trung,...
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* Sinh thiét gai rau: thyc hién ¢ tuan tht 10 - 13, qua ¢ tir
cung hodc qua thanh bung. Tai bién bao gdm sdy thai, ri 4i va nhiém
triung (>1%).

* Ldy mdu cudng ron, sinh thiét mé thai
1.4.2. Cdc ky thudt di truyén ieng dung trong chin dodn truwde sinh
bénh loan duwong co Duchenne
1.4.2.1. Cdc kp thudt phat hién ddt bién truc tiép

* Ky thuat giai trinh ty gen bing méy tu déng: Sir dung 4 mau
huynh quang dé danh diu 4 loai ddNTP, sir dung hé thong dién di
mao quan.

* K§ thuat giai trinh ty gen thé hé moi NGS

* Ky thuat Southern Blotting: Phan tir DNA duoc cit thanh cac
doan nho, dién di trén thach agarose 10 lai véi cac oligonucleotid dac
hiéu c6 gin chat danh diu phong xa hay huynh quang.

*K§y thuat PCR: K¥ thuat PCR é&p dung trong phat hién dot
bién gen Dystrophin: PCR don mdi, PCR da mdi, PCR 16ng, PCR sao
chép nguoc.

* Ky thuat FISH: Sir dung DNA do ¢6 danh déu dong vi phong
xa hodc hoa hoc dé do tim DNA dich trén NST cia té bao & gian ky
hodc & ky giita, phat hién dot bién gen bang kinh hién vi huynh quang.

* Ky thuat MLPA: Trong chan doan bénh DMD, ky thuat MLPA
¢6 thé khao sat toan bd 79 exon, dugc uu tién chon lua trong chan doan
dot bién gen Dystrophin va phat hién nguoi lanh mang gen bénh.
1.4.2.2. Ky thudt phat hién dét bién gidn tiép: Ky thudt Microsatellite
Microsatellite dugc phat trién dya trén k¥ thuat PCR tiéu chuén,
sit dung mdi gin huynh quang va may giai trinh tu gen dé xac
dinh cac san phim PCR. K¥ thuét dya trén cac thong tin da hinh
ctia cac doan trinh ty lip ngén (STR). K¥ thuét c6 d6 nhay cam rét

cao, gip 1000 1an so v6i phan tich gel thong thuong cho phép phat
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hién dugc nhiing tin hiéu rit yéu. Microsatellite trong chin doan
trudc sinh DMD str dung trinh ty l3p ngin trong gen Dystrophin gén
huynh quang.
1.4.3. Chén dodn tién lam t6 bénh loan dwong co Duchenne

Chan don tién lam t6 gitip xac dinh nhitng ph6i mang dot bién
va chuyén vao budng tir cung nhirng phoi khong mang dot bién.
1.5. Tinh hinh nghién ciru bénh loan dudng co' Duchenne
1.5.1. Trén thé gici

Bénh DMD di duoc nghién ctru tir nhiéu nim nay trén thé giéi.
Tac gia

Thomas W. Prio nim 2005 di xay dung ban dd dot bién gen
dua trén 361 nguoi bénh DMD. Nam 2006, tac gia Lai K.K da ung
dung k¥ thuat MLPA phat hién dot bién & nguoi bénh DMD/BMD va
ngudi nit mang gen bénh. Nam 2009, tic gia Li da két hop ky thuat
MLPA va Multiplex PCR chén doan trudc sinh bénh DMD. Niam
2011, tac gia Giliberto di chan doan trudc sinh bénh DMD qua két
hop k¥ thudt Multiplex PCR va phan tich STR (Microsatellte). Nam
2013, tac gia Li di ung dung k¥ thuat MLPA trong chin doén trudc
sinh DMD.
1.5.2. Tai Viét Nam

Bénh DMD lan dau duoc thong ké tai Viét Nam nam 1991 boi tac
gid Nguyén Thu Nhan vé6i 131 nguoi bénh trong 107 gia dinh. Nam
2004, tac gia Tran Van Khanh da xac dinh dot bién gen Dystrophin ¢ 85
ngudi bénh méc bénh DMD va BMD & Viét Nam bang phwong phap
PCR. Nim 2009, Nguyén Khic Han Hoan da sir dung k¥ thudt MLPA
phét hién dot bién gen Dystrophin & 11 ngudi bénh méc bénh DMD.
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Nam 2016, Tran Van Khanh d3 tmg dung k¥ thuat Microsatellite trong
chén doén tién 1am t6 bénh DMD cho 3 gia dinh.
CHUONG 2: POI TUQNG - PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru
2.1.1. C& mdu: 14y mau chu dich

- Muc tidu 1: & mau du kién 1a 50 thanh vién ni.

- Muc tiéu 2: ¢& mau dy kién 1a 30 thai phu.
2.1.2.Tiéu chuén lwa chon miu

- Muc tiéu 1: Céc thanh vién nit trong pha hé gia dinh bénh
nhan DMD gém: ba ngoai, me, bac gai, di, chi/em gai rudt, chi/em
gai ho (con bac géi, di), chau géi (con cua chi/em gai) cia ngudi bénh
DMD.

- Muc tiéu 2: Thai phu mang thai 17-25 tuan, dugc xac dinh 1a
nguoi lanh mang gen bénh hodc ¢6 tién sir sinh con méc DMD va ¢o
nguyén vong dugc chén doén trude sinh DMD cho thai nhi.

2.2. Phuong tién nghién ciru
2.2.1. Dung cu

B0 dung cu thuc hién tha thudt choc i, he théng giai trinh ty
gen Beckman CEQ-8000, may quang phd k& Thermo Electron
Corporation cua hang Biomate, may ly tdim lanh Beckman (USA) va
ly tim dé ban Eppendorf, 10 vi séng, ti 4m, pipet, dau con, ong
Falcol, cong do sach.

2.2.2. Héa chit

Hoa chat tach chiét DNA, hoa chét chay phan ing MLPA, ho4

chit chay phan ung giai trinh ty gen, hoa chit chay phan tung

Microsatellite.



Bang 2.1. Cac marker STR trng dung trong nghién ciru

DXS8090 |Intron 1 GGGTGAAATTCCATCAAAA ACAAATGCAGATGTACAAAAAATA
DXS9907 | Intron45 < CTGTGGTGTAAGGTTCGCTT TAGACTTGACCTCATGGGCT
STR49 Intron 49 | CGTTTACCAGCTCAAAATCTCAAC CATATGATACGATTCGTGTTTTGC

DXS1067 | Intron 50 A TATGTCCTCAGACTATTCAGATGCC CCTCCAGTAACAGATTTGGGTG
STRS50 Intron 50 | AAGGTTCCTCCAGTAACAGATTTGG TATGCTACATAGTATGTCCTCAGAC

DXS1036 | Intron 51 TGCAGTTTATTATGTTTCCACG GCCATTGATAAGTGCCAGAT
2.3. Phwong phap nghién ciru: Nghién ctru mé ta cit ngang.
2.3.1. Nji dung nghién ciru
2.3.1.1. Phat hién nguoi lanh mang gen bénh
- Phan tich phé h¢ gia dinh nguoi bénh DMD:
e Pha hé gia dinh c6 tién sir bénh rd rang khi c6 it nhat 2 thanh
vién nam mac DMD.
e Pha hé gia dinh c6 tién sir bénh khong rd rang khi chi c6 mot
thanh vién nam mic DMD.

- Tach chiét DNA tir mau méau ctia cac thanh vién nit.

- Xéc dinh nguoi lanh mang gen dot bién di hop tir bang ky
thuat MLPA, giai trinh ty gen.

- Tu vén di truyén ddi véi cac thanh vién nir sau khi c6 két qua.

2.3.1.2. Chdn dodn truée sinh bénh loan dwéng co Duchenne bang
ky thudt Microsatellite DNA
* Xadc dinh cdac marker STR di hop tir
Xac dinh cac marker STR c¢6 ty 1¢ di hop tt cao nhét tir 6 marker.
* Chan dodn truée sinh bénh loan dwéng co Duchenne bang ky
thudt Microsatellite DNA: Céac thai phu dugc choc hut nudc bi
chan doan truge sinh DMD bang k¥ thuat Microsatellite va dugc
d6i chiéu két qua bang mot ky thuat di truyén phan tir khac. Nubi
céy té bao 6i dugce thuc hién dé chin doan cac truong hop bat
thuong NST keém theo.
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2.3.2. Dia diém, thoi gian nghién ciru

- Pia diém nghién ctru: Trung tim nghién ctru Gen-Protein,
Truong Pai hoc Y Ha N¢i, bénh vién Phu sén Ha Noi.

- Thoi gian nghién ctu: tir thang 1/2015 — 12/2018
2.3.3. Quy trinh ky thudt
2.3.3.1. Quy trinh phat hién nguoi lanh mang gen bénh
a. Quy trinh ldy mau: 5 ml mau tinh mach, chong dong biang EDTA.
b. Quy trinh tach chiét DNA tir mau ngoai vi: Mau chéng dong
EDTA céan tach trong 24 gio, ly tam, thu cin, tia DNA va kiém tra
do tinh sach bang phuong phap do mat d6 quang & budc song
260/280 nm.
¢. Phirong phdp do quang phé: May quang phd ké Thermo Electron
Corporation
d. Quy trinh kj thudt MLPA: 4 giai doan bao gom bién tinh DNA,
phan tng lai, phan (mg nbi, phan tmg khuéch dai gen PCR. Két qua
dugc phan tich trén may CEQ8000- Beckman Coulter
e. Quy trinh kyj thudt gidi trinh tw gen: San phdm PCR sau khi dugc
khuéch dai béng cac cap moi dic hidu s& duge lam nguyén liéu cho
ky thuat giai trinh ty gen. Dién di san phim PCR giai trinh ty gen
Dystrophin bang hé thong giai trinh tu ABI Prism 3100.
2.3.3.2. Quy trinh chdn dodn trueée sinh bénh DMD
a. Quy trinh choc 6i: tién hanh khi thai 17 — 25 tudn, qua thanh bung
dudi sy huéng dan cua siéu am. Sir dung kim choc 6i Gauge 27.
b. Quy trinh ky thudt Microsatellite DNA: tién hanh trén miu DNA
thai nhi, thai phu va nguoi bénh DMD tuong (ing trong ting gia dinh.
* Téch chiét DNA ciia té bao 6i, té bao mdu thai phu va nguwoi bénh. sit
dung phuong phap phenol-chloroform dé tach chiét DNA
* Xadc dinh gioi tinh: marker Amel va marker SRY
* Xac dinh marker STR di hop tir
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Hinh 2.1. Xdac dinh marker STR di hop tir

- Nam: san phdm dién di mao quan s& chi cho 1 dinh (A)

- Nit: san pham dién di mao quan cho 1 dinh néu 1a ving STR
ddng hop tir (B) va cho 2 dinh néu 1 ving STR di hop tir (C)

- Marker STR di hop tr s& dugc lya chon trong chén doan
trude sinh.
* Xéc dinh alen bénh Iy: Cac cap mdi duge thiét ké trén NST X. O
moi ving STR, ngudi me (XX) c6 2 dinh tuong tng vé6i 2 alen,
ngudi con trai (XY) c6 1 dinh twong tng véi 1 alen. So sanh két qua
cua tung marker gifta ngudi me va nguodi con trai bi DMD s& xac
dinh duogc alen bénh khi alen d6 xuét hién ¢ ca ngudi me va nguoi
con trai bi bénh.
2.3.4. Quy trinh nuéi cdy té bao éi lam nhiém sic thé dé & thai nhi

Nudi cdy theo phwong phap hé ta 4m, nhudém bing G.

Bénh nhan DMD

2.3.5. So' db nghién ciru

Dot bién méit doan Dot bién lap doan Dot bién diém Khéng xéc dinh
duge DB

Xéc dinh ngudi lanh Xic dinh ngudi lanh Xéc dinh ngudi lanh
mang gen dot bién cho mang gen dot bién mang gen dot bién cho Me bénh nhan
cac thanh vién nir cho cic thanh vién ni cic thanh vién nir
MLPA MLPA Gii trinh ty gen
TUVANDI
TRUYEN

C6 mang Khong mang Cémang | [ Khong mang C6 mang Khong mang
gen gen gen gen en gen

TU VAN DI TU'VAN DI TU VAN DI
TRUYEN TRUYEN TRUYEN

CHAN DOAN CAN NHAC CHAN POAN CAN NHAC CHAN DOAN CAN NHAC CHAN POAN
TRUOC SINH || CHAN POAN TRUGC SINH CHAN DPOAN TRUGC SINH CHAN DOAN TRUGC SINH
TRUOC SINH TRUGC SINH TRUOC SINH
PCR/MLPA MLPA/ Giai trinh tir gen
Microsatellite || PCR/MLPA Microsatellite MLPA /Microsatellite || Giai trinh ty Microsatellite
DNA DNA DNA gen DNA
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2.4. Van dé dao dirc trong nghién ctru

Gia dinh c6 thanh vién nam mic DMD duogc dua vao nghién
ctru khi ddng ¥ tu nguyén tham gia. Ngudi bénh va cac thanh vién
trong gia dinh s& dugc tu van va giai thich cu thé vé y muc dich, quy
trinh nghién cuu, quyén duogc tu do rat khéi nghién ciu, duge dam
bao bi mat ca nhan va két qua nghién ctru. Cac thong tin vé nguoi
bénh, cac thanh vién trong gia dinh va két qua chan doan hoan toan

duogc gilt bi mat.

CHUONG 3: KET QUA NGHIEN CUU

3.1. Két qua phat hién ngwoi lanh mang gen bénh DMD

Xac dinh nguoi lanh mang gen cho 85 thanh vién gia dinh nit
cua 35 nguoi bénh DMD.
3.1.1. Két qua xdc dinh ngwoi lanh mang gen bénh bang kj thudt
MLPA

Ky thuat MLPA dugc 4p dung dé xéc dinh ngudi lanh mang gen
bénh trén 66 thanh vién nit cua 25 gia dinh nguoi bénh DMD c6 dot bién
xo04 doan va 13p doan gen. Két qua xac dinh 40 (60,6%) ngudi c6 mang
gen dot bién di hop tir va 26 (39,4%) ngudi khong mang gen dot bién.

C6 22 dang dot bién x04 doan va 1ap doan xac dinh duoc ¢ 40
thanh vién nit 1a ngudi lanh mang gen. 20/22 dang dot bién 1 xoa
doan (90,9%); 2/22 dang dot bién 1a lap doan (1€ 9,1%). Cac dot bién
xdy ra & mot hay nhidu exon, tap trung & viing 5’ tin va ving trung tim,

¢6 mot s6 dot bién 16n kéo dai tir ving 5” tan dén ving trung tam.
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Két qui xdc dinh ngwoi lanh mang gen bénh 6 gia dinh ngwoi

bénh DMD cé dot bién xod doan ¢ viing 5’ tdn

‘VH i inkakind o
welle

F

Chai thich: (_) Ngudi nit binh thuong Ngudi nam bi bénh DMD d tir vong
@ Nguoi nit mang gen bénh Nguoi nam binh thuong

Nguoi nam bi bénh Thai chan doén truge sinh DMD

Hinh 3.1. So do pha hé gia dinh ngwoi bénh D.10
Pha hé gia dinh nguoi bénh D.10 1a pha hé c6 tién sir bénh 15 rang
voi 7 thanh vién nam bj DMD. Tién hanh xac dinh nguoi lanh mang
gen bénh cho cac thanh vién nir trong pha hé bang ky thuat MLPA.
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Hinh 3.2. Két qui MLPA ciia thanh vién ni II; (A-B) va IV, (C-D)

Thanh vién ni II; (Hinh A-B): cac exon 11-15 (hinh A) c¢o
chiéu cao dinh thdp hon méu binh thuong. Ty 1é RPA tai exon 11-15

(Hinh B) so v6i chiing < 0,5 trong khi cac exon khac dao dong quanh
1. Xéac dinh II; 1a nguoi mang gen dot bién di hop tir xo4 doan exon
11-15. Thanh vién nit IV, (Hinh C-D): cac exon 11-15 (hinh C) c6
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chiéu cao dinh bang mau ngudi binh thuong. Ty 18 RPA tai cic exon
11-15 (Hinh D) dao ddng quanh 1. Xac dinh IV, la ngudi khong
mang gen dot bién.

Phan tich tuong tu voi cac thanh vién nit con lai xac dinh 4 nguoi
mang gen dot bién di hop tir va 10 nguoi khong mang gen dot bién.
3.1.2. Két qud xdc dinh ngwoi lanh mang gen bénh bang ky thudt
gidi trinh tw gen

Giai trinh tu gen xac dinh nguoi lanh mang gen bénh cho 19
thanh vién nit trong 10 gia dinh ngudi bénh DMD c6 dot bién
diém. Két qua 12 ngudi mang gen bénh (63,2%); 7 ngudi khong
mang gen bénh (36,8%). C6 9 dang dot bién diém xéc dinh dugc ¢ 12
thanh vién nit, da sb tap trung ¢ exon. Pa s6 dot bién tao ma két thuc
som (6/9 dang dot bién); 3/9 dang dot bién mét nucleotid gy léch
khung dich ma.

* Két qud xdc dinh ngwoi lanh mang gen bénh ¢ gia dinh ngwoi
bénh DMD c6 djt bién diém mat 2 nucleotid

€ 2032_NE3dadCA

2032 2033 CA . S
CATCACTAACACAGACAACTGTAAT CATCACTAACAGACAACTGTAAT
A A
B \ -.P\ ‘M‘ /\ A fin '\l
VWVANVIA NN VN VAN
Nguwoi binh thuwong Bénh nhan
2032 2083deCA
e2032_NE3CA
- Q87 41
CATCACTAACACAGACAACTGTAAT CATCACTAACACAGACMACTGTWAT(

Me bénh nhian (miu mau) Me bénh nhin (miu téc)
£2032_2033 d=ICA
P 1
CATCACTAACACAGACCTGTGATG

{ A
Ba ngoai bénh nhan

Hinh 3.4. Hinh dnh gidi trinh tu gen gia dinh ngwoi bénh D.81
Gia dinh nguoi bénh D.81 c6 2 thanh vién nam mic DMD
mang dot bién diém mét 2 nucleotide CA & vi tri 2032 2033 trén
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exon 17 gen Dystrophin gy bién d6i bd ba CAG mi ho4 acid amin
Glutamine thanh bd ba GAC ma hoa acid amin Aspartate, gay 1éch
khung dich mé tao ma két thiic som. Thanh vién nit II, duoc x4c dinh
1a nguoi mang dot bién di hop ti bét budce qua phan tich pha h¢, tuy
nhién két qua giai trinh tyr gen tir DNA mau méu khong phat hién dot
bién (hinh C). Giai trinh tu gen DNA mau téc thiy dot bién (hinh D).
Do khong phat hién dugc dot bién tir DNA mau mau nhung lai tim
thdy d6t bién tir DNA méu toc nén xac dinh thanh vién nir IT; 1a ngudi
mang gen dot bién di hop tir ¢ trang thai kham. Ba ngoai ngudi bénh
DMD (I,) dugc xac dinh 1a ngudi lanh mang dot bién do két qua giai
trinh tu xuit hién cac dinh chéng l1én nhau tir diém dot bién
¢.2032 2033 (hinh E).
3.1.3. Két qua xdc dinh ngwoi lanh mang gen bénh

Nghién ctru tién hanh xac dinh ngudi lanh mang gen bénh cho
85 thanh vién nit, xac dinh 52/85 ngudi mang gen bénh (61%), 33/85
ngudi khong mang gen bénh (39%). Trong 85 thanh vién nir co 45
ba me ¢6 tién st sinh con mic DMD, 40 nguoi khong sinh con mic
DMD hoic chua sinh con. Trong 45 ba me c6 con DMD, xac dinh
41 nguoi mang gen bénh (91,2%) trong d6 c6 1 ngudi mang gen
bénh ¢ trang thai kham; 4 nguoi khong mang gen bénh (8,9%).
Trong 40 thanh vién nir khong c6 tién sir sinh con DMD ¢6 11 nguoi
duogc chan doan 1a ngudi lanh mang bénh (27,5%) va 29 ngudi duge
chan doan khong mang gen bénh (72,5%). Trong 45 ba me c6 tién sir
sinh con DMD, 17 nguoi c6 thudc cac pha hé gia dinh co tién sir
bénh rd rang déu dwoc xac dinh 1a nguoi lanh mang gen bénh; 28
nguoi thugc cac pha hé gia dinh co tién st bénh khong r6 rang xac
dinh c6 24 ngudi mang gen bénh (85,7%) va 4 nguodi khong mang
gen bénh (14,3%). Trong 31 dang dot bién x4c dinh duoc ¢ cac thanh
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vién nit c6 20 dang dot bién xoa doan (64,5%); 9 dang dot bién diém
(29%); 2 dang dot bién lip doan (6,5%).
3.2. Két qua chan doan trwéc sinh bénh loan duéng co Duchenne
bang k¥ thuat Microsatellite DNA
3.2.1. Két qua xdc dinh marker STR dj hop tir gen Dystrophin bing
ky thudt Microsatellite DNA

6 marker STR (DSTR49, DXS890, DTSR50, DXS1067,
DXS9907, DXS1036) cta gen Dystrophin dugc tién hanh phan tich
xac dinh tinh trang di hop tir, tir d6 tim ra cAc marker STR c6 ty 1€ di
hop tir cao, tmg dung trong chan doan trudc sinh bénh DMD.
* Xdc dinh marker STR di hop tir va dong hop tiv

65 thanh vién nit thudc 65 gia dinh khac nhau dugc tién hanh
xac dinh tinh trang di hop tir cia 6 marker STR. Két qua ty 1& di hop
tir ciia cac marker STR tir cao xubng thip lan luot 1a: DSTR49,
DXS890, DTSR50, DXS1067, DXS9907, DXS1036. Phan tich 6
marker STR, xac dinh c6 38 alen véi kich thudc dao dong tir 144bp
dén 258bp. Tan suét dao dong cua cac alen tir 0,00823 dén 0.49524.
Marker DSTR49 c¢6 s6 alen nhiéu nhét (14 alen). Marker DXS1036
¢6 s6 alen thap nhit (4 alen). 5 marker c6 sb alen nhiéu nhat ciing 1a 5
marker c6 ty 1¢& di hgp tir cao nhit: DSTR49, DXS890, DTSR50,
DXS1067, DXS9907. Khi khuéch dai 5 marker STR nay tng dung
trong chan doan trudc sinh, ty 18 xuit hién it nhat 2/5 marker di hop
tir 12 97,76%.
3.2.2. Két qud chén dodn truée sinh bénh logn dwéong co Duchenne
bang ky thudt Microsatellite DNA

Chén doan trude sinh bénh DMD cho 51 thai nhi cua 45 thai
phu (6 thai phy mang thai 2 14n), xac dinh 10 thai nam mic DMD
(19,6%); 35 thai nam binh thuong (68,6%), 2 thai nir mang gen dot
bién di hop tir (5,9%); 2 thai nit binh thudng (5,9%). Trong 10 thai
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nam mic DMD c6 6 truong hop dot bién xo4 doan (60%), 2 truong
hop dot bién lap doan (20%), 2 truong hop dot bién diém (20%).
9/10 thai phu dinh chi thai nghén (90%), 1 truong hop quyét dinh
giti thai (10%).

Khoéng phét hién trurong hop nao mic cac bat thuong NST kém
theo. Khong ghi nhén tai bién sy thai sau thu thuat choc di.
3.2.2.1. Két qua chin dodn truéc sinh DMD cho cdc thai phu la
ngueoi lanh mang gen bénh

Chan doan trudce sinh bénh DMD cho 44 thai nhi ciia 38 ba me
1 ngudi lanh mang gen bénh (6 thai phu mang thai 2 1dn). Céc thai
nhi dugc chan doan gidi tinh tr DNA dich i, xac dinh ¢6 3 thai nit
va 41 thai nam. 3 thai nit ciia 3 thai phu dugc xét nghi€ém xac dinh
nguoi lanh mang gen bénh bang k§ thuat MLPA, phat hién 1 thai nit
mang gen dot bién di hop tir va 2 thai nit binh thudng. 41 thai nam
cua 35 thai phu dugc xét nghiém chén doan bénh DMD, két qua xac
dinh10 thai nam bi DMD, 31 thai nam binh thuong.
Két qud chin dodn truée sinh DMD cho thai phu ld nguwoi lanh mang

gen bénh nhung khéng xdc dinh dwoc dot bién
Thai phy DMD.31 ¢6 hai con trai bi DMD, dugc xac dinh 1a
nguoi lanh mang gen bénh qua phéan tich pha hé nhung lai khong

phat hién duoc dot bién & thai phu va con trai méic bénh b?‘“mg k¥
thuat MLPA va giai trinh tw gen. Thai phu mang thai 1an 3, do khong
xé4c dinh dugc dot bién & nguoi bénh DMD va thai phu nén thai nhi
chi co thé duwoc chian doan trwdéc sinh DMD bang ky thuat
Microsatellite DNA. Khuéch dai 5 marker STR ¢6 ty 1¢ di hop cao
nhét da tim duoc qua nghién ctru, xac dinh 3 marker di hop tir ¢ thai
phu 1a DXS9907, DSTR50, DSTR49.
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Hinh 3.4. Két qud chin dodn trwéc sinh bénh DMD ciia thai phu
DMD.31 bang kj thudt Microsatellite DNA

Phan tich hinh anh STR cua marker DSTR49 (hinh A), nguoi
bénh DMD chi xuét hién 1 dinh kich thudc 250bp tuong tng 1 alen
trén NST X (X°Y). Thai phu xuét hién 2 dinh kich thudc 250bp va
236bp tuwong tng 2 alen trén 2 NST X (X®X®). Dinh alen kich thudc
250bp cua thai phu trung khép véi dinh alen cta con trai bi DMD,
do d6 alen 250bp la alen bénh, alen 236 bp la alen binh thuong.
Phan tich tuong tu voi marker DXS9907 (hinh B), xac dinh alen
210bp 1a alen bénh, alen 202bp Ia alen binh thudng. V&i marker
DSTRS50 (hinh C), alen 242bp 1a alen bénh, alen 246bp alen binh
thuong. Phan tich mau i cho thay thai nhi nhan cac alen binh thuong
tir me & ca 3 marker, chin doén thai nhi khéng mic DMD.
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3.2.2.2. Két qua chin dodn truée sinh DMD cho cdc thai phu khéng
mang gen bénh

7 thai phu c6 tién sir sinh 1 con trai miac DMD nhung xét
nghiém chan doan nguoi mang gen (MLPA, gidi trinh tu gen) khong
tim thay dot bién tir DNA mau méau, do d6 thai phu c6 thé mang gen
d6t bién thé kham hodc con trai thai phu mang dot bién méi. Két qua
chan doan trudc sinh xac dinh 4 thai nam déu khong mic DMD
(57,1%), 3 thai nit trong d6 c6 2 thai nit mang gen dot bién di hop tir
(28,6%) va 1 thai nit binh thuong (14,3%). 7 truong hop déu duoc tu
vén giit thai.

CHUONG 4: BAN LUAN

4.1. Phat hién ngwoi lanh mang gen bénh loan dwéng co Duchenne
Xac dinh dugc 52 nguoi lanh mang gen bénh c6 v nghia 16n
trong tu van di truyén. Tai Viét Nam, nhiéu gia dinh van con chwa
hiéu 3 vé co ché di truyén ciia bénh DMD. Trong cac pha hé gia
dinh dd c6 nguoi mic DMD, 1 sb thanh vién nit sau khi sinh dugc
mot con trai khoé manh lai thuong khong xét nghiém tinh trang mang
gen dot bién cho minh dan dén khong biét minh 14 nguoi lanh mang
gen va sinh con mic DMD ¢ nhirng 1an sinh sau. Chinh vi vay, viéc
xac dinh ngudi lanh mang gen 1 hét strc quan trong va can dugc tién
hanh ddi voi tat ca cac thanh vién nit trong pha hé gia dinh c6 ngudi
bénh DMD. 17 ba me dugc xac dinh la nguoi lanh mang gen bénh
bang phén tich pha hé trong nghién ctru déu dugc xac dinh 1a ngudi
mang gen dot bién di hop ti. Tu d6 cho théy phuong phap phan tich
pha hé 1a mot phuong phap c6 thé duoc sit dung & nhirng noi chwa
¢6 diéu kién thuc hién cac k§ thuat di truyén hay khi gia dinh ngudi
bénh khong co diéu kién kinh té, tuy nhién chi c6 thé sir dung trong
céc pha hé co tién sir bénh rd rang ma khong thé ap dung dugc vai
tat ca cac thanh vién nit trong pha hé. Nghién ctru xac dinh duoc 31
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dang dot bién trong 52 ngudi lanh mang gen bénh, trong d6 dot bién
x04 doan chiém ty 1¢ cao nhét (64,4%); dot bién diém chiém ty 1¢
29% va dot bién 1ap doan chiém ty 18 6,5%. Ty 1& cac dang dot bién
trong nghién ciru cta chung t6i twong dong véi cac nghién ciru khac
trén thé gi¢i nhu nghién ciru cua tac gia Zimowski, tac gia Wang, tac
gia Cho A,...

Phdn tich két qua xdc dinh nguoi lanh mang gen ciia pha hé D.10

Theo tic gia Lai, tac gia Hwa thi chiéu cao dinh tin hiéu &
nguoi nit giam 35-50% thi dugc xac dinh 1a mang gen bi dot bién di
hop tur xo4 doan exon tuong Gng. Trong nghién ctru chung t6i cling
nhan tha‘iy chiéu cao dinh tin hiéu tai cac exon dot bién xoa doan giam
> 35% so véi mau chimg. Pay 1a mot pha hé gia dinh 16n v6i 7 nguoi
bénh DMD & 3 thé hé, cho théy mac du gia dinh da c6 con trai bi
DMD nhung céc thanh vién nit trong gia dinh chua duoc tu van ciing
nhu chua hiéu rd vé kha ning di truyén ciia bénh din dén van sinh
con miac DMD & thé hé thi 2, tham chi 14 thi 3. Trong 13 thanh vién
nir duge xét nghiém gen xac dinh 10 ngudi mang gen dot bién di hop
ttr (76,9%). Sy lan truyén gen bénh cho thé hé sau trong pha hé 1a kha
cao. Néu khong phat hién nguoi lanh mang gen bénh, tu vn chin
doan trude sinh thi s ngudi bénh DMD trong pha hé s& tang 1én
nhanh chong.

Phan tich két qua xdc dinh nguoi lanh mang gen ciia pha hé D.81

Thanh vién nit D.81 1a nguoi lanh mang gen bénh & thé kham.
Hién nay néu khong xac dinh dugc dot bién ¢ me nguoi bénh thi dot
bién & nguoi bénh DMD duoc két luan 1a dot bién méi. Tuy nhién
mot s6 nghién ctru da chi ra hién trong kham dan dén thay doi trong

chan doan nguoi lanh mang gen bénh ciing nhu trong chan doan trudc
sinh bénh DMD. Chén doan trudc sinh DMD can duoc tu van khong
chi vdi cac ba me 1a nguoi lanh mang gen bénh ma can duoc tu van &
tat ca cac ba me da c6 tién st sinh con DMD.
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4.2. Chan dosn trudc sinh bénh loan dudng co' Duchenne bing ky
thuat Microsatellite DNA
4.2.1. Xdc dinh marker STR di hop tir gen Dystrophin bang ky
thuat Microsatellite DNA

Hién nay ¢ Viét Nam c6 13 marker STR dugc st dung trong
chan doan trudc sinh DMD bao gém 12 marker ctia gen Dystrophin
va 1 marker x4c dinh gidi tinh. Mdi thai phu can dugc lwa chon it
nhat 2 marker di hop tir trong 12 marker do néu xay ra tinh trang
khuéch dai that bai 1 marker thi c6 thé phéan tich két qua cua cac
marker con lai. Qua nghién ciru chung t6i nhan thay 5 marker STR ¢
ty 16 di hop tir cao nhit bao gdbm: DSTR49, DXS890, DTSR50,
DXS1067, DXS9907. Ty 1¢ khuéch dai dugc it nht 2/5 marker STR
di hop tr 1a 97,76%. Nhu vay st dung 5 marker STR nay thay vi 12
marker STR nhu hién nay s& giup giam chi phi va thoi gian xét
nghiém. Két qua nay con co ¥ nghia 16n tmg dung trong chan doan
tién 1am t6 bénh DMD.
4.2.2. Chiin dodn trwéc sinh bénh logn dwdng co Duchenne bing
ky thudt Microsatellite DNA

Hién nay, hai phuong phép 14y mau bénh phim 12 sinh thiét gai
rau va choc bi thuong dugc thuc hién dé chan doan trude. Sinh thiét
gai rau dugc khuyén c4o thue hién & tudi thai sém hon choc hit nudce
61 (10 tuan-12 tudn 6 ngay), tuy nghién theo nhidu nghién ctru mic
du sinh thiét gai rau c6 thé giup chan doan bénh cho thai nhi ¢ tudi
thai nho nhung ty 18 say thai va ty 1& nudi cdy thit bai lai cao hon
choc bi. Trong nghién ctru, chung t6i khong ghi nhan truong hop nao
sdy thai sau choc 6i. Theo nhiéu nghién ctru cong bd, phan I16n kim
choc 8i duoc st dung 1a kim choc do tuy séng 20-G hodc 22-G. Tuy
nhién mot s6 tac gia trén thé gidi da cong bd két qua choc i vai kich
thude kim nho hon va két luan st dung kim kich thudc nho s€ lam
giam tai bién sau thu thuat. Nghién ctru cua ching t6i st dung kim
choc 6i kich thudc 27-G. Viée st dung kim nho s& 1am giam nguy co
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tai bién, tuy nhién dé két luan van can nhitng nghién ctru v6i ¢& mau
16n hon.

Trong cac dot bién & 10 thai nam DMD, dot bién xoa doan
chiém ty 18 cao nhét voi 6 truong hop. Két qua nghién ciru tuong
dong voi két qua cua tac gia Li (2009), Giliberto (2011), Wang
(2017), khi xac dinh dot bién xoa doan chiém ty 18 cao nhét.

Trong két qua & muc tiéu 1, ching t6i xac dinh 1 truong hop
me ngudi bénh DMD c6 dot bién & thé kham. Mic du hién tugng
kham xay ra véi ty 18 réat thip, tuy nhién van can dugc luu ¥ trong tu
van chan doan truéc sinh. Chan doan trudc sinh DMD can dugce tu
vAn & ca cac thai phy co tién st sinh con DMD cho du khéng xac
dinh thay dot bién tir DNA mau méu. Trong nghién ciru, ching toi
tmg dung thanh coéng ky thuat chin doan dot bién gian tiép
Microsatellite dua vao xac dinh alen dot bién dé chan doan trudc sinh
DMD cho tét ca cac dang dot bién bao gf“)m dot bién xo4 doan, lap
doan va dot bién diém. Ngoai ra, trong nghién ctru ¢6 mot trudong hop
khong xac dinh dugc dot bién chi diém & thai phu va nguoi bénh
DMD va k¥ thuat Microsatellite DNA 1a ky thuat duy nhét c6 thé
duoc ing dung dé chan doan trude sinh véi truong hop nay. Hon nira
voi gia thanh thip, ky thuat Microsatellite DNA gitip giam ganh ning
kinh té cho ngudi bénh va thoi gian tra két qua nhanh hon da dép tng
dugc yéu cdu vé thoi gian cua chin doan truéc sinh. K¥ thuat
Microsatellite DNA c6 thé phat hién dugc tinh trang 1an té bao mau
me trong dich 6i, mot trong cac van dé gy anh huong téi két qua
chan doan cua cac ky thuat di truyén phan tir khac hién nay.
Dystrophin 12 mét trong nhimng gen 16n nhat co thé, vi vay viéc xac
dinh d6t bién gip nhidu kho khin do nhiéu truong hop khong thé xac
dinh dugc dot bién & nguoi bénh DMD hay me nguoi bénh. Day 1a
mot thach thirc voi chan doan truge sinh khi xac dinh dot bién chi
diém 1a budc dau tién cia qua trinh chan doan trude sinh.. Trong
nghién ctru chuing t6i cling ghi nhén mot trudng hop twong tu 14 thai
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phu DMD.31 khi thai phu ¢6 2 con trai dwoc chan doan mic DMD
tuy nhién khong xac dinh dugc dot bién ¢ ngudi bénh ciing nhu thai
phu. Trong truong hop nay, Microsatellite DNA 1a lya chon duy nhét
dé chan doan trude sinh DMD cho thai nhi. Hon nita, trong diéu kién
tai Viét Nam con nhiéu gia dinh ngudi bénh khong ¢6 diéu kién kinh
té dé chi tra cho cac xét nghiém chan doan gen, dic biét k¥ thuat giai
trinh ty gen xac dinh dot bién diém. Trong truong hop nay, chan
doan trudc sinh bang Microsatellite co thé dugc thuc hién ma khong
can xac dinh trudc dot bién & thai phu ciing nhu con trai mic DMD
dua vao cac trinh tu 13p lai ngén STR ¢6 tinh da hinh cao, thong qua
viée xac dinh alen dot bién va su di truyén cua cac alen nay tir thai
phu cho thai nhi. Ty 1¢ tiép tuc sinh con mic DMD & cac ba me
khong mang gen bénh da dugc bao cao trong nhiéu nghién ciru ma
nguyén nhan c6 thé do tinh trang kham. Vi vy cac ba me ¢6 con méc
DMD luén cin duoc tu van di truyén va chan doan truge sinh cho
thai nhi cho du thai phu c6 hay khong mang gen dot bién di hop tir.
KET LUAN

1. Phat hién ngudi lanh mang gen bénh loan dudng co Duchenne

- Tién hanh xac dinh nguoi lanh mang gen bénh cho 85 thanh
vién nir trong 35 pha h¢ gia dinh DMD, két qua c6 52 ngudi mang gen
dot bién di hop tir (61%) va 33 ngudi khong mang gen dot bién (39%).

- 66/85 thanh vién nit dugc phan tich bang ky thuat MLPA,
xac dinh 40 nguoi mang dot bién xo0a doan va 1ap doan (60,6%); 26
ngudi khéng mang gen dot bién (39,4%). Cac dot bién déu tap trung & 2
ving “hot spot” ctia gen Dystrophin 13 ving 5’ tdn va vung trung tam.

- 19/85 thanh vién nit dwoc phéan tich bang k¥ thuat giai trinh
tu gen, xac dinh 7 thanh vién nir khong mang gen dot bién (36,8%)
va 12 thanh vién nit mang gen dot bién diém (63,2%), trong d6 c6 1
truong hop mang gen dot bién di hop tir ¢ trang thai kham.
2. Chin doan trwéc sinh bénh loan dudng co Duchenne biang ky
thuit Microsatellite
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- Choc i chén dodn trudce sinh bénh DMD cho 51 thai nhi ¢6
nguy co cao méic DMD tir 45 ba me. 100% céc truong hop léy mau
thanh cong.

- Chan doan trudc sinh cho 51 thai nhi gdm 6 thai nir va 45
thai nam trong day phat hién 3 thai nit mang gen dot bién di hop tir
chiém ty 1& 5,9%, 3 thai nir binh thudong chiém ty 18 5,9%, 35 thai
nam binh thuong chiém ty 1é 68,6%, 10 thai nam bi bénh chiém ty 1¢
19,6%. 9/10 truong hop thai nam méc bénh dd dinh chi thai nghén,
01 truong hop giir thai.

- Céc truong hop chan doan trude sinh bang Microsatellite
¢6 két qua twong ddng véi ki thuat PCR, MLPA, giai trinh ty gen.

- Khéng phat hién trudng hop nao thai co cac bat thuong NST
kém theo qua nudi cdy té bao 6i lam NST db.

KHUYEN NGHI
Qua nghién ctru nay ching t6i xin khuyén nghi:

1 Can xac dinh ngudi lanh mang gen bénh cho tit ca cac thanh vién nit
trong gia dinh ngudi bénh loan dudng co Duchenne dé ¢6 ké hoach
quan 1y, theo ddi va tu vén di truyén.

2 Chén doén trudc sinh bénh DMD can dugc tu van va thuc hién
vOi tt ca thai nhi cua cac thai phu 14 ngudi lanh mang gen bénh.

3 Cac thanh vién nlt khong mang gen bénh trong cac pha hé gia
dinh ngudi bénh DMD can tu van di truyén vé hién tugng kham
¢6 thé xay ra, tir ¢ can nhédc vé quyét dinh chan doan trudc sinh
DMD cho thai nhi khi mang thai.

4 Ung dung ky thuat Microsatellite DNA bén canh cac k¥ thuat phat
hién dot bién truc tiép trong chén doan trudce sinh bénh DMD dé
dua dén két qua chan doén t6t nhat.

5 Can xay dung quy trinh chan doan trudc sinh bénh DMD cho cac

thanh vién nit trong pha hé gia dinh c6 nguoi bi DMD ¢ nhiing co s&

¢6 du diéu kién thyc hién.
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THE THESIS INTRODUCTION
1. Background

Duchenne muscular dystrophy (DMD) is a common neuromuscular
disease with a frequency of 1/3600 male infants caused by X-linked
mutations in the dystrophin gene. The carriers are capable of
transmitting mutation genes and causing DMD in sons with a rate of
50%. The patients suffer from proximal-to-distal and progressive
muscular weakness and degeneration, pseudo-hypertrophy (i.e.,
enlarged calve muscles), and cognitive impairment. While newborn
patients rarely exhibit any symptom, they quickly develop muscle
weakness at the age of learning to walk, face difficulties in running
and climbing stairs, and become wheelchair-dependent at the age of
12. DMD patients have short life expectancy (i.e., about 20 years)
due to further complications such as respiratory failure and cardiac
disease. Since reliable treatments for DMD are not yet available,
prenatal testing is the primary tool to reduce the disease incidence.
Because Dystrophin is a large size gene, in some cases, it is
impossible to identify point mutations in patients or pregnant
women, some families do not have financial conditions to do
diagnostic tests for mutations. Prenatal diagnosis by direct mutation
diagnosis techniques is still difficult. Microsatellite technique has
promised to bring high efficiency in DMD prenatal diagnosis when it
can be applied to all types of Dystrophin gene mutations with fast
response time (after 48 -72 hours) and low cost. For this reason, the
study: " Prenatal diagnosis of Duchenne muscular dystrophy by

Microsatellite technique " was conducted with two aims:
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1. Detecting carriers of Duchenne muscular dystrophy gene by

MLPA technique.

2. Prenatal diagnosis of Duchenne muscular dystrophy for fetus of

carriers by Microsatellite DNA technique.

2. The topicality of the thesis

The thesis was carried out when DMD disease is still a genetic
disease with high frequency in neuromuscular disease group and
there is no treatment. DMD prenatal diagnosis techniques are
currently only implemented in some large medical facilities in
Vietnam and the identification of Dystrophin gene mutations
remains difficult due to large gene size and high cost of current
molecular genes test. Microsatellite technique is a technique to
identify indirect mutations, capable of diagnosing DMD for the fetus
when the mother has deletion, duplication or point mutation.
Particularly, this technique is the only one that can be applied in
prenatal diagnosis whether the mother cannot be identified
mutation. Microsatellite is a simple technique with lower cost than
others. Therefore, it is necessary to identify carriers and apply

Microsatellite technique in the DMD prenatal diagnosis.
3. Scientific contributions of the thesis

- This is the first scientific study in Vietham on prenatal diagnosis of

DMD by Microsatellite technique.

- The research has shown that identifying carriers and genetic
counseling for all female members of DMD patient pedigree is

essential. Through the identification of cases of mosaic mutations,
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the study has shown that genetic counseling is still needed for
female members in pedigree even if no mutations are found from
the blood sample. The study identified carriers for 85 female
members, and 52 people had mutated heterozygous mutations
(61%) and 33 did not carry mutant genes (39%).

- The research has successfully applied Microsatellite technique in
prenatal diagnosis of DMD, giving similar results to direct mutation
diagnosis techniques; and showed that Microsatellite is a technique

with many advantages in prenatal diagnosis of DMD.
4. Thesis structure

The thesis has 136 pages, including: background and research
objectives (2 pages), literature review (34 pages), subjects and study
methods (15 pages), results (52 pages), discussions (31 pages),
conclusions (1 page) and recommendations (1 page). The thesis has
14 tables, 61 image entries. The thesis has 125 references including
6 Vietnamese references and 119 English references, 77 documents

in the last 10 years.
CHAPTER 1: LITERATURE REVIEW

1.1.History of Duchenne muscular dystrophy

Duchenne muscular dystrophy (DMD) was first described in 1852 by
Edward Meryon. In 1861, Guillaume Duchenne applied electric
current to stimulate muscles in the treatment of muscular
dystrophy. In 1879, Gowers described DMD disease in 220 patients.
In 1981, Zatz discovered Dystrophin gene located in Xp21 position.
In 1993, the Dystrophin gene structure was fully described. In 1989,
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glucocorticoids were first introduced into DMD treatment. In 1990,
DMD treatment gene therapy was performed on mdx mice. In 1999,
stem cell therapy was studied. In 2003, research on DMD gene
therapy used a short non-coding nucleotide sequence and in 2008,

this therapy was applied to patients.
1.2. Clinical, para-clinical manifestations and treatment of DMD
1.2.1. Clinical symptoms

Movement symptoms: progressive muscle weakness from near to
far.

The symptoms of muscle weakness appear obviously when the child
start learning to walk. The patient loses the ability to walk at the age
of 12 and dies at the age of 20 due to cardiovascular and respiratory

diseases.

Symptoms in other organs: Mild Delayed intellectual development,

cardiovascular diseases.
1.2.2. Laboratory testing

Creatine Kinase (CK): CK levels increase at least 40 times

immediately after birth, before clinical symptoms appear.

Muscle biopsy: Muscle biopsy shows images of muscle cells
degenerating or atrophy, and hypertrophy of connective tissue
around the muscle tissue. The fluorescent immune response does

not see Dystrophin protein on the surface of muscle cells.
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Electro-myo-physiological exploration: not specific for DMD.

Genetic testing for Dystrophin gene mutation: PCR for detection of
deletions. MLPA technique detects deletion, duplication. Sequencing

to identify point mutations.

Other tests: Evaluation of cardiovascular function, pulmonary X-rays,

... assessing the general condition of patients.
1.2.3. Treatment and prevention

Currently, there is no specific treatment, only treating the

complications and improving the patient quality of life.
* Medical treatment

Corticosteroids: help reduce muscle necrosis, improve muscle

strength and function.
Control of cardiovascular and respiratory complications

* Physiotherapy and rehabilitation: help reduce the muscle

spasticity, strengthen muscle strength.
* Nutrition: Ensure good nutrition and weight control, avoid obesity.

* Gene therapy: Use the vectors to insert short segments of non-
coding nucleotides to bypass some exons during translation to

restore the open reading frame in the mutated Dystrophin gene.
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* Cell therapy: transplant of muscle cells which are cultured in the
laboratory from mature muscles of healthy relatives to replace

pathological muscle cells.

* Prevention: Detecting carriers, genetic counseling, prenatal

diagnosis, preimplantation genetic diagnosis of DMD.
1.3. Genetic mechanism of Duchenne muscular dystrophy

1.3.1. Genetic mechanism: caused by X-linked mutations in the
dystrophin gene. Carrier will transmit the mutation gene to her baby

and cause the disease to 50% of her son.

1.3.2. Dystrophin gene structure: Dystrophin gene located on X
chromosome, short branch, region 2, band 1, secondary band 2,

longer than 2000kb including 79 exons.
1.3.3. Dystrophin protein structure and function

Dystrophin protein structure: including 3685 amino acids, rod shape

consists of four parts: the cysteine area, C-take, N-take, center rod.

Dystrophin Protein function: protects membrane stability of muscle

cells. Dystrophin deficiency leads to muscle cell necrosis.
1.3.4. Dystrophin gene mutations

* Deletion: 60-65% of mutations, mainly concentrated in the two
regions "hot spot" which are the central region and the 5 'end

region of the gene.

* Duplication: 5-10% of mutations.
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* Point mutation: 25% -30%, appears scattered at all length of the

gene.
1.4. Prenatal diagnosis of Duchenne muscular dystrophy
1.4.1. Invasive procedures

* Amniocentesis: proceed through the abdomen under the guidance
of ultrasound. Complications include miscarriage: 0.1-1%; amniotic

fluid leakage: 1-2%; infection, ...

* Chorionic villus sampling: done at 10-13 weeks, through the cervix
or through the abdomen. Complications include miscarriage,

amniotic fluid leakage and infection (> 1%).

* Umbilical cord blood sampling, fetal tissue biopsy

1.4.2. Genetic techniques used in prenatal diagnosis of DMD
1.4.2.1. Direct mutation detection techniques

* Sequencing: Use 4 fluorescent colors to mark 4 types of ddNTP,

using capillary electrophoresis system.
* New Generation Sequencing

* Southern Blotting: DNA molecule is cut into small sections,
electrophoresis on agarose agar and hybridize with specific

oligonucleotides with radioactive or fluorescent markers.

* PCR: PCR single primer, multi-primer PCR, PCR cage, PCR reverse-
copy.
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* FISH: Use DNA detector with radioisotope or chemical isotope to
detect target DNA on cell chromosomes in interstitial period or in
the middle period, gene mutations detected by fluorescence

microscopy.

* MLPA: investigate all 79 exons, preferably selected in the diagnosis

of Dystrophin gene mutation and detect carriers.

1.4.2.2. Indirect mutation detection techniques: Microsatellite

technique

Microsatellite was developed based on standard PCR techniques,
using fluorescent primers and gene sequencing machines to identify
PCR products. Techniques based on polymorphic information of
short target repeats (STR). The technique has a very high sensitivity,
1000 times higher than conventional gel analysis, allowing very

weak signals to be detected.

1.4.3. Preimplantation genetic diagnosis of Duchenne muscular

dystrophy

Preimplantation genetic diagnosis helps identify embryos that don’t

carry mutations and transfer into the uterus.
1.5. Research of Duchenne muscular dystrophy
1.5.1. In the world

DMD disease has been studied for many years in the world. In 2005
Thomas W.Prio developed a genetic mutation map based on 361
DMD patients. In 2006, Lai KK applied MLPA technique to detect
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mutations in DMD / BMD patients and women with disease genes.
In 2009, Li combined MLPA and Multiplex PCR techniques to
diagnose DMD. In 2011, Giliberto diagnosed DMD disease by
combining Multiplex PCR and STR analysis (Microsatellite). In 2013,
Li applied MLPA technique in prenatal diagnosis of DMD.

1.5.2. In Viet Nam

DMD disease was first reported in Vietnam in 1991 by Nguyen Thu
Nhan with 131 patients in 107 families. In 2004, Tran Van Khanh
identified Dystrophin gene mutations in 85 patients with DMD and
BMD in Vietnam by PCR. In 2009, Nguyen Khac Han Hoan used MLPA
technique to detect mutation of Dystrophin gene in 11 patients with
DMD disease. In 2016, Tran Van Khanh applied Microsatellite
technique in preimplantation genetic diagnosis of DMD for 3

families.
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CHAPTER 2: SUBJECTS - RESEARCH METHODS
2.1. Research subjects
2.1.1. Sample size: target sampling
- Objective 1: expected sample size of 50 female members.
- Objective 2: expected sample size of 30 pregnant women.
2.1.2. Sample selection criteria

- Objective 1: Female members in DMD pedigree. These include:
grandmother, mother, aunt, sister, cousins (daughter of aunt), niece

(sister's daughter) of DMD patients.

- Objective 2: Pregnant women 17-25 weeks of gestation, identified
as carriers or have DMD sons and would like to have a DMD prenatal

diagnosed
2.2. Research facilities
2.2.1. Tool

Amniocentesis procedure tools, Beckman CEQ-8000 sequencing
system, Thermo Electron Corporation spectrometer of Biomate,
Beckman (USA) centrifuge, Eppendorf desktop centrifuge,

incubators, pipettes, taper heads, Falcol tubes, clean gauges.

2.2.2. Chemistry
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Chemical extracted DNA, chemicals for MLPA reaction, chemical for

the sequence of genes and chemical for Microsatellite reaction.

Table 2.1. Markers STR used in research

DXS8090 | Intron 1 GGGTGAAATTCCATCAAAA ACAAATGCAGATGTACAAAAAATA
DX89907 | Intron45 CTGTGGTGTAAGGTTCGCTT TAGACTTGACCTCATGGGCT
STR49 Intron 49 | CGTTTACCAGCTCAAAATCTCAAC CATATGATACGATTCGTGTTTTGC

DXS1067 |Intron 50 | TATGTCCTCAGACTATTCAGATGCC CCTCCAGTAACAGATTTGGGTG
STR50 Intron 50 | AAGGTTCCTCCAGTAACAGATTTGG TATGCTACATAGTATGTCCTCAGAC

DXS81036 | Intron 51 TGCAGTTTATTATGTTTCCACG GCCATTGATAAGTGCCAGAT

2.3. Research method: Descriptive cross-sectional study.
2.3.1. Research contents

2.3.1.1. Detecting carriers

- Analysis family pedigree of DMD patients:

e Family pedigree has a clear history when there are at least 2
DMD patients.

e Family pedigree have an unclear medical history when there is
only one DMD patients.

- Extract DNA from blood samples of female members.
- Identify carriers by MLPA, sequencing technique.
- Genetic counseling for female members after results are available.

2.3.1.2. Prenatal diagnosis of Duchenne muscular dystrophy by
Microsatellite DNA technique

36

* Identify heterozygous STR markers

Identify STR markers with the highest rate of heterozygotes from 6

markers.

*Prenatal diagnosis of Duchenne muscular dystrophy by
Microsatellite DNA technique: Pregnant women are sampled the
amniotic fluid via amniocentesis for prenatal diagnosis of DMD by
Microsatellite technique and collated with the results of another
molecular genetic technique. Karyotyping is performed to diagnose

the associated chromosomal abnormalities.
2.3.2. Location, time of study

- Research location: Gen-Protein Research Center, Hanoi Medical

University, Hanoi Obstetrics and Gynecology Hospital.

- Research period: from January 2015 to December 2018

2.3.3. Technical process

2.3.3.1. The process of detecting carriers

a. Sampling procedure: 5ml of venous blood anticoagulant by EDTA.

b. DNA extraction procedure: EDTA blood-clotting blood needs to be
separated in 24 hours, centrifuged, collected residue, DNA
precipitated and checked for purity by optical density measurement
method at wavelength of 260/280 nm.

c. Spectrophotometer method: Thermo Electron Corporation
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d. MLPA technical process: 4 stages including denaturation of DNA

hybrids reactions, linking reactions, PCR amplification reactions.

Results were analyzed on CEQ8000- Beckman Coulter

e. Sequencing process: PCR products after being amplified by specific
primers will be used as materials for gene sequencing.
Electrophoresis of PCR products solves the Dystrophin gene

sequence using the ABI Prism 3100 sequencing system.
2.3.3.2. Prenatal diagnosis of DMD process

a. Amniocentesis procedure: carried out at 17-25 weeks of gestation,
through the abdominal wall under the guidance of ultrasound. Using

Needle Amplitude Gauge 27.

b. Technical process for Microsatellite DNA: carried out on DNA
samples of fetus (from amniotic fluid), pregnant women and DMD

patients respectively.

* DNA extraction of amniotic cells, pregnant women's blood cells

and DMD patients: Use phenol-chloroform method.
* Sex determination: Amel marker and SRY marker

* Identify STR heterozygous marker

A) ¥ -
¥ -t

B = — - Béng hop tr
* - e R (homozygous)

c)|* - O horp tir

(heterozygous)
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Figure 2.1. Identify STR heterozygous marker
- Male: capillary electrophoresis product will only give one peak (A)
- Female: capillary electrophoresis for 1 peak if the copper STR area
zygote (B) and for 2 peaks if the STR heterozygous region (C)
- Heterozygous STR marker will be selected in prenatal diagnosis.

* Determining pathological alleles: Primers are designed on X
chromosomes. In each STR region, the mother (XX) has 2 peaks
corresponding to 2 alleles, the son (XY) has 1 peak corresponding to
1 allele. Comparing the results of each marker between mother and
DMD son will determine the disease allele when the allele appears

in both the mother and the affected son.
2.3.4. The process of karyotyping
Cultivation by open method of incubator warm, staining G.

2.3.5. Research diagram
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2.4. Ethical issues in research

Families with DMD male members were included in the study when
agreeing to voluntarily participate. Patients and family members will
be consulted and explained in detail about the purpose, research
process, the right to freedom to withdraw from the study, to ensure
personal secrets and research results. Information of the patient,

family members and the diagnosis is completely confidential.

CHAPTER 3: RESEARCH RESULTS
3.1. Results of detection of carriers
Identify carrier for 85 female family members of 35 DMD patients.

3.1.1. Detection of DMD gene carriers by MLPA technique
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MLPA technique is used to identify carriers for 66 female members
of 25 families of DMD patients who have deletion and duplication
mutations. The results identified 40 (60.6%) people with mutated
heterozygous and 26 (39.4%) who did not carry the mutant gene.

There are 22 deletion and duplications in 40 female members who
are carriers. 20/22 mutations are deletions (90.9%); 2/22 mutations
are duplications (9.1%). Mutations occur in one or more exons,
concentrated in the 5 'region and the central region, with some

large mutations extending from the 5' region to the central region.

The results of carriers in DMD patients have a deletion mutation in

the 5 'area
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Chu thich: O Nguoi nir binh thuong Ngudi nam bi bénh DMD da tir vong
@ Nguoi nir mang gen bénh Nguoi nam binh thuong
. Ngudi nam bi bénh Thai chin doan trugc sinh DMD

Figure 3.1. Family tree of patients D.10

This is a pedigree with a clear history with 7 DMD patients. Identify

gene mutation for female members in the pedigree by MLPA.
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Figure 3.2. MLPA results of female member Il; (AB) and 1V; (CD)

Female member Il; (Figure A-B): 11-15 exons (Figure A) have lower
peak heights than normal samples. Ratio of RPA of exon 11-15
(Figure B) <0.5 while other exons fluctuate around 1. Identified Il;
carries a heterozygous mutation gene. Female member IV, (Figure
CD): The RPA ratio in 11-15 exons (Figure D) fluctuates around 1.
Identified 1V; does not carry a mutant gene. The same analysis
identified 4 people with mutant heterozygous genes and 10 people

do not carry the mutant gene.

3.1.2. The results of identifying gene carriers by gene sequencing
technique

The sequencing identified gene carriers for 19 female members in
10 families of DMD patients with point mutations. There are 12
carriers (63.2%); 7 people do not carry mutant genes (36.8%). There
are 9 types of point mutations identified in 12 female members,

most of them concentrated in exon. The majority of mutations are
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stop codon (6/9 mutations); 3/9 forms of mutations are frameshift

mutation.

* The results of identifying gene carriers in families of DMD with

point mutations deleted 2 nucleotides

2092 233 CA A
P QETBDENAL
CATCACTAACACAGACAACTGTAAT CATCACTAACAGACAACTGTAAT
A [ A B A
N\ A AU A\ A A\ A A A
VAN YVIVYYA WAV AN VAN VANV VY
Ngudi binh thuong Bénh nhan
€2032_2BIAeECA
2082_2003 CA
¥ = 3 QETADERNAL
CATCACTAACACAGACAACTGTAAT CATCACTAACACAGACMAC TGTWATT

DasKAAANAAARS A AL, o
_‘J\‘EiquL—.—.&e ’m_ad-ff"“ i

Me bénh nhin (miu mau) Me¢ bénh nhan (miu t6c)

£2032_ 3033 delCA
P QETRDEXA1

CATCACTAACACAGACCTGTGATG

B2 ngoai bénh nhan

Figure 3.4. Sequencing result of the family D.81

Family of patients D.81 has 2 DMD patients with a point mutation
that deleted 2 nucleotides CA at the position 2032_2033 on exon 17
Dystrophin genes, change the CAG codon encoded Glutamine to
GAC codon encoded Aspartate, causing deviation of the code
translation frame creates the stop codon. Female member Il was
identified as the obligated carrier by pedigree analysis, but the
sequencing results from the DNA sample did not detect the
mutation (Figure C). The Sequencing detected mutation from DNA
hair samples (Figure D). Because no mutations were detected from
blood samples but detected from hair sample, so it was determined

that female Il; were mosaicism. The grandmother of a DMD patient
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(1) was identified as a carrier because the sequencing results
appeared overlapping peaks from point mutation ¢.2032_2033
(Figure E).

3.1.3. The results of determining carriers

The study identified carriers for 85 female members: 52/85 carriers
(61%), 33/85 people did not carry the mutant genes (39%). Among
85 female members, 45 mothers had DMD son, 40 did not have
DMD son or have not gave birth. In 45 mothers who have DMD
son, 41 carried the mutant gene (91.2%), of which 1 was
mosaicism; 4 people did not carry the mutant gene (8.9%). Among
40 female members didn’t have DMD son, 11 were diagnosed as
carriers (27.5%) and 29 were diagnosed with no mutant gene
carriers (72.5%). Among 45 mothers have DMD son, 17 people
belonging to pedigrees with a clear medical history were identified
as carriers; 28 people from pedigrees with an unspecified history in
which were identified 24 carriers (85.7 %) and 4 who did not carry
the mutant gene (14.3 %). In 31 mutant forms identified in female
members, there were 20 deletions (64.5%); 9 point mutations (29%);
2 duplications (6.5%).

3.2. Results of prenatal diagnosis of Duchenne muscular dystrophy

by Microsatellite DNA technique

3.2.1. The results confirmed heterozygous STR markers for

Dystrophin gene by Microsatellite DNA technique

6 STR markers (DSTR49, DXS890, DTSR50, DXS1067, DXS9907,
DXS1036) of the Dystrophin gene were analyzed to determine
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heterozygous status, thereby finding STR markers with high

heterozygosity, applications in prenatal diagnosis of DMD.
* Identify STR markers that are heterozygous and homozygous

65 female members of 65 different families were identified the
heterozygosity of 6 STR markers. The results of heterozygosity of
STR markers from high to low are: DSTR49, DXS890, DTSR50,
DXS1067, DXS9907, DXS1036. Analyzing 6 STR markers, identified 38
alleles with dimensions ranging from 144bp to 258bp. The frequency
of alleles varies from 0.00823 to 0.49524. The DSTR49 marker has
the most allele number (14 alleles). Marker DXS51036 has the lowest
allele number (4 alleles). 5 markers with the highest number of
alleles are also 5 markers with the highest rate of heterozygosity:
DSTR49, DXS890, DTSR50, DXS1067, DXS9907. Amplifying 5 STR
markers and used in prenatal diagnosis, the rate of at least 2/5

heterozygous markers is 97.76%.

3.2.2. Results of prenatal diagnosis of Duchenne muscular

dystrophy by Microsatellite DNA technique

Prenatal diagnosis of DMD for 51 fetuses of 45 pregnant women (6
women were pregnant 2 times), identified 10 DMD male fetuses
(19.6%); 35 normal male fetuses (68.6%), 2 female fetuses carried
heterozygous mutation genes (5.9%); 2 normal female fetuses
(5.9%). In 10 male fetuses with DMD, there were 6 cases of deletion
(60%), 2 cases of duplications (20%), and 2 cases of point mutation
(20%). 9/10 pregnant women decided pregnancy determination

(90%), 1 case decided to continue pregnancy (10%).
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No cases of associated chromosomal abnormalities were detected.
No miscarriage occurred after amniocentesis.
3.2.2.1. Results of prenatal diagnosis of DMD for pregnant carriers

Prenatal diagnosis of DMD for 44 fetuses of 38 mothers who are
carriers. The sexuality of fetus is diagnosed from amniotic fluid,
identified 3 female and 41 male fetuses. 3 female fetuses were
diagnosis for carriers by MLPA technique, identified 1 female fetus
with mutant heterozygous and 2 normal female fetuses. 41 male
fetuses of 35 pregnant women were diagnosis for DMD, and

determined 10 DMD male fetuses, 31 normal male fetuses.

The results of prenatal diagnosis of DMD for carriers who are unable

to be identified mutations

Pregnant woman DMD.31 has two sons with DMD, identified as a
obligated carrier through pedigree analysis but was failed to detect
mutations in her and her DMD boys by MLPA and sequencing
technique. She's pregnant for the third time, due to unidentified
DMD mutations, her fetus can only be diagnosed by Microsatellite
DNA technique. Amplification 5 STR markers with the highest rate of
heterozygosity were found in the study, identified 3 heterozygous
markers in this pregnant woman: DXS9907, DSTR50, DSTR49.
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Figure 3.5. Results of DMD prenatal diagnosis of pregnant women
DMD.31 by Microsatellite DNA

STR analysis of DSTR49 marker (Figure A), DMD patients appear
only one peak of 250bp corresponding to one allele on X
chromosome (X®Y). The pregnant women appear two peak of
250bp and 236bp respectively corresponding to 2 alleles on two X
chromosome (X8X®). The allele peak 250bp of the pregnant women
coincides with the allele peaks of her DMD son, so the 250bp allele
is the mutant allele, 236bp allele is a normal allele. Similar analysis
with DXS9907 marker (Figure B), determining the 210bp allele as the

mutant allele, allele 202bp is the normal allele. With the marker
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DSTR50 (figure C), the 242bp allele is mutant allele, the 246bp allele
is normal allele. Analysis amniotic fluid showed that the fetus
received normal alleles from the mother of all three markers, the

fetus was diagnosed as normal.

3.2.2.2. Result of prenatal diagnosis of DMD for pregnant women

who do not carry mutant genes

7 pregnant women had a DMD son but were not found mutations
from DNA blood samples, these woman could carry the mosaic
mutation or her son had new mutations. The results of prenatal
diagnosis determined that 4 male fetuses did not have DMD
(57.1%), 3 female fetuses, 2 of which were heterozygous (28.6%)
and 1 normal female fetus (14.3%). 7 cases were advised to continue

pregnancy.
CHAPTER 4: DISCUSSION
4.1. Detection carriers of Duchenne muscular dystrophy

Identifying 52 carriers contribute a great significance in genetic
counseling. In Vietnam, many families still do not understand the
genetic mechanism of DMD disease. Therefore, identifying these
carriers is very important and needs to be done for all woman of the
DMD patient family. 17 mothers identified as carriers by pedigree
analysis in the study were also identified as carriers by genetic
molecular techniques. Since then, the pedigree analysis method
can be used in places where genetic molecular technique is not yet
available. But this method only can be used in pedigree with a clear

history, it cannot be applied for all female member of the
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pedigree. The study identified 31 mutations in 52 carriers, in which
deletion mutations accounted for the highest proportion (64.4%);
point mutations accounted for 29% and duplications accounted for
6.5%. The proportion of mutations in our study is similar to other

studies in the world, such as the study of Zimowski, Wang, Cho A, ...

Carriers status result of the pedigree D.10

According to Lai and Hwa, if the peak height in women decreased by
35-50%, it would be determined that the woman carry the
heterozygous deletion mutation to the corresponding exon. In the
study, we also found that the peak height of the exon deletion was
decreased more than 35% compared to the control sample. This is a
large family with 7 DMD patients in 3 generations, indicating that
although the family has a son with DMD but the female members of
the family have not been consulted nor understand the genetic
possibility of the disease and still had a baby with DMD in the 2nd,
even 3rd generation. Among 13 female members are done genetic
tests, 10 people we carried the mutant gene (76.9%). The spread of
mutant genes to the next generation in the pedigree is quite high.
Without detecting carriers, counseling on prenatal diagnosis, the

number of people with DMD in pedigree will increase rapidly.

Carriers status result of the pedigree D.81

Female member D.81 is a mosaic carrier. Currently, if cannot identify
the mutation of the DMD mother, mutations in DMD patients are
concluded as new mutations. However, some studies have shown

the mosaicism leads to changes in the diagnosis of carriers as well as
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in prenatal diagnosis of DMD. Prenatal diagnosis of DMD should be
consulted not only to carriers but also need to be consulted to every

woman who have a DMD son.

4.2. Prenatal diagnosis of Duchenne muscular dystrophy by

Microsatellite DNA technique

4.2.1. Identify heterozygous STR markers of Dystrophin gene by
Microsatellite DNA technique

Currently in Vietnam, there are 13 STR markers be used in prenatal
diagnosis of DMD including 12 markers of Dystrophin gene and 1
marker of sex chromosome. Each pregnant woman need to be
found at least 2 heterozygous markers in 12 STR markers in case one
markers fails, other can be analyzed to get the result. We found that
5 STR markers with the highest rate of heterozygosity including:
DSTR49, DXS890, DTSR50, DXS1067, DXS9907. The proportion of
amplification at least 2/5 heterozygous marker STR is 97.76%. Thus,
using these 5 STR markers instead of 12 STR markers will help to
reduce the cost and time of technique. This result also has a great
significance for implication of preimplantation genetic diagnosis of
DMD.

4.2.2. Prenatal diagnosis of Duchenne muscular dystrophy by

Microsatellite DNA technique

Currently, two methods of sampling chorionic villus sampling and
amniocentesis are performed for prenatal diagnosis. Chorionic villus
sampling is recommended to be performed at an earlier gestational

age (10 weeks-12 weeks 6 days), however in many studies, this
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technique have a higher rate of miscarriage than amniocentesis. In
the study, we did not record any cases of miscarriage after
amniocentesis. According to many published studies, needles be
used in amniocentesis are 20-G or 22-G. However, some authors in
the world has announced the results of amniocentesis with smaller
needle and concluded using smaller size would reduce the
complications. Our study used a needle size 27-G. The use of small
needles reduces the risk of complications, but still need further

studies with a larger sample for this statement.

In mutations identified in 10 DMD male fetuses, deletion mutation
accounted for the highest rate with 6 cases. Research results are
similar to other study: Li (2009), Giliberto (2011), Wang (2017),

when determining the deletion is the highest rate mutation.

In the results of objective one, we identified one mother of DMD
patients have a mosaic mutation. Although the phenomenon of
mosaic occurs at a very low rate, it still needs to be considered in
prenatal diagnosis counseling. DMD prenatal diagnosis should be
consulted in all pregnant women who had DMD son, even no
mutations are found from DNA blood samples. In the study, we
successfully applied indirect mutation diagnostic techniques
Microsatellite based on identifying mutant alleles for prenatal
diagnosis of DMD for all types of mutations including deletion,
duplication and point mutations. In addition, in the study, there was
a case of unidentified pinpointed mutations in pregnant women and
DMD patients. Microsatellite DNA technique was the only technique

that could be used for prenatal diagnosis in this case. Moreover,
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with low cost, Microsatellite DNA techniques reduce the economic
burden for patients and faster time for result reports has met the
time requirements of prenatal diagnosis. Microsatellite DNA can
detect the maternal blood cells in amniotic fluid, one of the
problems affecting the diagnostic results of other molecular genetic
techniques. Dystrophin is one of the largest gene, so identifying
mutations is difficult. This is a real challenge when identifying
pinpointed mutations is as the first step in prenatal diagnosis
process. In the study, we also recorded a similar case of the
pregnant woman DMD.31 when she has 2 sons were diagnosed with
DMD but could not identify mutations in patients as well as the
mother. In this case, Microsatellite DNA is the only option for
prenatal diagnosis of DMD for the fetus. Moreover, in Vietnam,
there are many families of patients with no financial conditions to
pay for genetic diagnostic tests, especially gene sequencing
technique. In this case, prenatal diagnosis by Microsatellite
technique can be performed without a predetermined mutation in
pregnant women as well as her child, based on short repeat
sequences, high polymorphic of STR, through the identification of
mutant alleles and the inheritance of these alleles from pregnant
women to the fetus. Continued childbirth rates of DMD in mothers
without the disease gene have been reported in many studies that
may be due to the mosaic state. Woman who had a DMD son always
need the advice and assistance of genetic prenatal diagnosis for

fetus whether or not they carry gene mutations heterozygotes.

CONCLUSIONS
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1. Detection of gene carriers of Duchenne muscular dystrophy

- ldentify gene carriers for 85 female members of 35 DMD family
pedigree, with 52 carriers (61%) and 33 people without mutated
genes (39%).

- 66/85 female members were analyzed by MLPA technique,
identifying 40 carriers with deletion and duplications (60.6%); 26
people did not carry mutated genes (39.4%). The mutations are
concentrated in two "hot spot" regions of the Dystrophin gene, the

5-region region and the central region.

- 19/85 female members were analyzed by gene sequencing
techniques, identified 7 female members without mutant genes
(36.8%) and 12 female members with point mutation genes (63.2%),

in which there is 1 case of mosaicism.

2. Prenatal diagnosis of Duchenne muscular dystrophy by
Microsatellite technique

- Amniocentesis to prenatal diagnosis for 51 fetuses at high risk of
DMD from 45 mothers. 100% cases of successful sampling.

- Prenatal diagnosis for 51 fetuses including 6 female fetuses and 45
male fetuses in which 3 female fetuses with mutant heterozygous
genes accounted for 5.9%, 3 normal female fetuses accounted for
5.9 %, 35 normal male fetuses accounted for 68.6%, 10 male fetuses
accounted for 19.6%. 9/10 cases of male fetus have been
interrupted from pregnancy, 01 case of pregnancy holding.
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- All cases of prenatal diagnosis by Microsatellite technique
results in similarities with PCR and MLPA techniques and gene
sequencing.

- No cases of associated chromosome abnormalities were detected
by karyotyping.

RECOMMENDATIONS
Through this study, we recommend:

1. It is necessary to identify healthy gene carrier for all female
members of the family of DMD to have genetic management,
monitoring and counseling plans.

2. Prenatal diagnosis of DMD should be consulted and implemented
for all fetuses of pregnant carriers.

3. Female members who do not carry disease genes in a family
pedigree of DMD needs genetic counseling on possible mosaic
phenomenon, thereby considering the decision to prenatal
diagnosis of DMD for the fetus during pregnancy.

4. Application of microsatellite DNA techniques in addition to other
techniques for direct mutation detection in prenatal diagnosis of
DMD lead to the best diagnostic results.

5. It is necessary to build up the protocol of prenatal diagnosis for
DMD.



