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1. Tinh cép thiét cta dé tai

Bénh loan dudng co Duchenne (Duchenne Muscular Dystrophy-
DMD) 1a mét bénh 1y than kinh co do di truyén thuong gap nhat duoc
phat hién ¢ tt ca cac ching toc khac nhau trén thé giol. Tan sudt bénh
vao khoang 1/3500 tr¢ trai. Bay la mot bénh 1y co rat ngng, mang tinh
chat tuan tlen nang dan theo thoi gian. V4i nhimg biéu hién niang né,
cung voi 16i loan vé tinh thin, DMD/BMD thuc su khong chi la mét tai
hoa d6i véi ban than ngudi bénh ma con 1a ganh ning cia gia dinh ciing
nhu cia ca cong dong.

Hién nay chua c6 phuong phap diéu tri ddc hidu. Vi su phét trién
ctia nganh sinh hoc phan tir trong nhirg nim gan day, liéu phap diéu tri
gen d6i v6i bénh nhan DMD da dem lai hy vong to 16n cho ngudi bénh.
Tuy nhién v6i mdi dang dot bién gen dystrophin khac nhau s& c6 liéu
phap diéu tri gen khac nhau. Vi vdy, viéc nghién ctru xac dinh dot bién
gen cho bénh nhén 12 tién dé quan trong dé tim ra liéu phap diéu tri gen
hiéu qua nhét. Ngoai ra, viéc xac dinh chinh xac dang dot bién gen con
gitip cho chan doan ngudi lanh mang bénh, chan doan trudce sinh tu vin
di truyén nham giam ti 16 méc bénh, giam hau qua cta bénh gay cho gia
dinh bénh nhi va xa hoi.

Nhitng nim gan ddy, nhiéu nha khoa hoc nudc ngoai ciing nhu trong
nude di tién hanh nghién ciru va phat hién dot bién gen dystrophin &
cac bénh nhan DMD. O Viét Nam di c6 nhiéu cong trinh nghién ctru vé
dot bién gen dystrophin. Tuy nhién, cac cdng trinh chu yéu méi chi
dirng & phat hién dot bién xoa doan va tip trung vao 2 ving dot bién
trong diém, van chua c6 nghién ciru nao tién hanh phat hién toan dién
cac dang dot bién x6a doan, dot bién lap doan va dot bién diém trén
toan b 79 exon cua gen dystrophin.

2. Muc tiéu dé tai

1. Xac dinh dot bién xo6a doan, lap doan va dot bién diém cua gen
dystrophin trén bénh nhan DMD/BMD.

2. Budc dau xdy dung ban dd dot bién gen dystrophin trén bénh
nhan DMD/BMD Viét Nam.

3.Y nghia thie tién va dong gép méi ciia dé tai.

Bénh loan dudng co Duchenne la mot trong nhitng bénh can duogc
chan doan sém dé c6 hudng diéu tri phit hop va loai bo nguy co xuat
hién bénh trong cong dong. Pay 1a nghién ctru dau tién ¢ Viét Nam éap
dung quy trinh phat hién cac dang dot bién gen dystrophin bao gdbm dot



bién x6a doan, dot bién 1ap doan, dot bién diém. Quy trinh ndy di sir
dung k¥ thuat méi 1a MLPA. K¥ thuat niy co6 thé vira phét hién dot bién
x6a doan vira c6 thé phat hién dot bién lap doan. Hon nita MLPA la k¥
thuat co thoi gian cho két qua nhanh, chi voi 2 phan ung PCR di
khuéch dai tat ca 79 exon ctia gen dystrophin trong vong 24 gio. Nghién
ctru nay da duoc tién hanh trén s6 mau 16n: 201 bénh nhan. Nghién ctru
tim ra s6 luong 16n bénh nhin mang gen dot bién, bao gdbm dot bién xoa
doan, dot bién lap doan, dot bién diém. Pay 14 tién dé cho viéc ap dung liéu
phép diéu tri gen phu hop, ciing nhu lam co s& dé tu van di truyen chan
doan nguoi mang gen, chan doan trudc sinh nham han ché ti 16 méc bénh
trong cong dong. Pay 1a két qua khong chi mang y nghia khoa hoc, thuc
tién ma con co tinh nhan vin.
4. Ciu tric luin 4n

Luan an dugc trinh bay trong 111 trang (khong ké tai liéu tham khao
va phu luc); bao gom: dit vin d& (2 trang), tong quan tai liéu (42 trang),
dbi tuong va phuong phap nghién ctru (15 trang), két qua nghién ctru (27
trang), ban luén (23 trang), két luan (1 trang), kién nghi (1 trang).

Luan an gom 14 bang, 5 biéu dd, 39 hinh; 101 tai liéu tham khao.

CHUONG 1. TONG QUAN TAI LIEU

1.1. Pic diém ciia bénh DMD
1.1.2. Biéu hi¢n lim sing ciia DMD

Tré trai hiém khi biéu hién céc triéu chung lic sinh hodc trong
nhitng nam dau cua thoi ky au nhi. Nhitng triéu ching thuong bit dau
tir 3-5 tudi, khoi dau boi su khé di lai, kho khan khi leo ciu thang va
khi dung, chan bénh nhan thuong dang ra cho chic chin, lung udn dé
bu trir cho co mong bi yéu. Dau hiéu Gower som c6 thé thdy rd vao lic
3 tudi va biéu hién day du vao lac tré duoc 5 dén 6 tudi. Thoi gian bénh
nhi con duy tri dugc kha ning di chuyén thay dbi rat 1on. Hau hét tré
méc DMD c6 thé di lai dén nam 12 tudi. Sa sit tri tué gip & tit ca bénh
nhan mic du chi c6 20 dén 30% bénh nhén c6 chi sb 1Q dudi 70. Tré mic
bénh DMD thuorng tir vong vao khoang ngoai 20 tudi. Nguyén nhan tir
vong la suy hd hip trong khi ngi, suy tim xung huyét, viém phéi hodc doi
khi do sic va tit nghén dudng tho.
1.1.3. Xét nghiém cdn ldm sang
1.1.3.1. Pinh lwong hoat do Creatine Kinase
1.1.3.2. Phuong phap tham do dién sinh ly co



1.1.3.3. Sinh thiét co
1.1.3.4. Héa mé mién dich (Immunohistochemistry)
1.1.3.5. Phwong phdp di truyén phan tir xdc dinh gen dot bién
1.1.4. Piéu tri bénh DMD
1.1.4.1. Diéu tri ngi khoa
1.1.4.2. Diéu tri bang liéu phdp gen
i) Thiét ké vector mang gen mini hodc micro dystrophin
ii) Thir nghiém cac loai thuéc ¢é hoat tinh readthrough
iii) Str dung antisense gdy xoa doan exon
1.1.4.3. Diéu tri bang liéu phdp té bao
Chuyén ghép nguyén bao co

1.1.5. Di truyén hoc ciia bénh DMD

DMD la bénh di truyén don gen, tudn theo quy luat di truyén lin lién
két nhiém séc thé X khong c6 alen tuong ting trén NST Y. Nguoi me 1a di
hop tir mang gen bénh c6 kha ning truyén bénh cho 50% sb con trai va
truyén gen bénh cho 50% sb con gai ctia ho. Mic di DMD 1a bénh di
truyén lan lién két gidi tinh, c6 khoang 30% bénh nhan mic bénh 1a do cac
dot bién mai va di nhién ngudi me khong mang gen bénh.
1.2. Céac dang dot bién céu triic ciia gen dystrophin

Khoang 60 - 65% truong hop bénh DMD 1a do dot bién xé6a doan
gen, dot bién 1ap doan gen chiém 5 — 10% trudng hop va khoang 25 —
30% 1a dot bién diém va cac dot bién nhé khéc.
1.2.1. Djt bién xéa doan gen

Ngudi ta quan sat thiy khoang 60 — 65% céac dot bién gy bénh

DMD la x6a doan 16n trén gen dystrophin, tip trung cha yéu & 2 ving
trong diém (con goi 14 ving “hot-spot”) 1a viing tan cing 5° (chira exon
1 —19) va vung trung tdm (chira exon 43 — 60).
1.2.2. Djt bién lidp doan gen

Chiém khoang 5 — 10% truong hop. Trong d6, khoang 80% truong
hop liap doan xay ra & dau tan 5°, 20% x4y ra & ving trung tim va sy
phan bd nay c6 sy khac biét doi chit gitra nhitng dan sé va chung toc
khac nhau.
1.2.3. Dét bién diém va nhivng dpt bién nhé khdc

Chiém 25 — 30% trudng hop. Dot bién diém trong bénh DMD hau
hét 1a dot bién tao ma két thuc som va gay thé bénh nang. Hién nay c6
trén 200 vi tri dot bién diém ctua gen DMD d3 dugc xéac dinh.
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1.3. Cac ky thuat phat hién dot bién gen dystrophin
1.3.1. Ky thudt PCR (Polymerase chain reaction)

Nguyén tic chung: phan tmg PCR dya vao hoat tinh ctia cac DNA
polymerase khi hoat dong téng hop mdt mach DNA mdi tr mach DNA
khuon, véi nguyén liéu 1a bén loai nucleotid. Phan tmg nay can moi xudi va
mdi nguoc c6 trinh ty bo sung véi hai dau ciia trinh tw DNA khudn.

1.3.2. Ky thudt FISH (Fluorescence in situ hybridization)

St dung mdt trinh ty ngén cuia chudi DNA soi don, duge goi 1a mau
DNA do (probe DNA) dé phat hién mét trinh tu dich. Cac mau DNA do
dugc danh dau huynh quang va sé lai véi DNA dich trén NST & ky giita
hodc gian ky. Nho su lai cia mau DNA do véi trinh ty bo sung, c6 thé
phat hién va dinh vi dugc vi tri chudi DNA dic hiéu qua phan tich dudi kinh
hién vi huynh quang,

1.3.3. Ky thudt Southern blot

Trong phuong phap niay, DNA dugc phan cit bang cic enzym dic
hi€u. Sau d6, cac doan DNA trong hon hop dugc phan tach béng dién di
trén gel agarose rdi chuyén sang mang lai. Budc tiép theo, cac doan
DNA céan x4c dinh ndm trén mang duogc lai voi cac oligonucleic dic
hiéu c6 gin chit danh diu nhu phéng xa, chit mau huynh quang,
biotin... Cac phuong phap xac dinh hinh anh twong ing duoc st dung
dé chi ra cac vach san phdm chira cac doan DNA cén phat hién lai véi
oligonucleotid danh diu trén mang
1.3.4. Ky thuit MLPA (Multiplex Ligation-dependent Probe
Amplification)

Ky thudt MLPA (khuéch dai da doan do) dugc mé ta 1an dau vao
nam 2002 baoi Schouten J.P. va CS, day la phién ban mdi ctia phan ng
PCR, trong do nhiéu doan DNA dich duoc khuéch dai chi br:ing 1 cép
mdi [13].

* Nguyén tdc ciia ky thudt MLPA:

- K¥ thuat MLPA st dung cac doan do (probe) c6 kha nang lai hoa
v6i phan tir DNA dich dic hidu va van dé thiét ké cac probe rat quan
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trong [14, 15]. Mdi doan do gdm 2 chudi oligonucleotide c6 kich thudc
khac nhau (goi 1 doan do xudi va doan do ngugc). Phan ndi giita dau 5°
v6i dau 37 1a doan dém nam gitia dau 3’ va dau 5°, chira 19 - 370
nucleotid va duoc thiét ké dai ngan khac nhau & cac doan do tuy loai tac
nhan dich. Poan dém duoc thiét ké dai nga‘in khac nhau nén khi phan
mg PCR khuéch dai s& tao ra nhidu doan DNA c6 chiéu dai khac nhau
va dugc phan tach bang dién di mao quan (mdi dugc danh ddu huynh
quang). Phan tich két qua MLPA 1a budc quan trong trong k¥ thuat.
Phan tich duoc tién hanh dua trén hanh anh, dit liéu tho tuong Ung véi
tirng probe.
1.3.5. Ky thudt gidi trinh tw gen bang mdy tw djng

May giai trinh ty gen tu dong duoc thiét ké trén nguyén tic sir dung
dideoxynucleotid (ddNTP) do Sanger va CS phat minh. Véi cac may
thé hé sau nay, nguoi ta ding 4 mau huynh quang khac nhau dé danh
dau 4 loai ddNTP.
1.4. Tinh hinh nghién ciru bénh DMD

O nuée ta, mot sb nghién ctru thudng tap trung vao xac dinh dot bién
x6a doan gen & mic d0 DNA (dua vao ky thudt don PCR, multiplex
PCR, PCR dinh lugng...) va chi uu tién xac dinh dot bién trong hai
ving trong diém, trong khi dot bién trén gen dystrophin c¢6 thé nim rai
rac khip 79 exon cua gen. Ky thuat MLPA ciing di dwoc nghién ctu
bude dau trong chan doan dot bién xoa doan trén gen dystrophin, nhung
chua duoc tng dung trong chin doan dot bién lip doan va phat hién
nguoi lanh mang gen bénh.

CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ctru

Lua chon 201 bénh nhan dugc chan doan xac dinh 1a bénh loan
dudng co Duchenne/Becker tai Bénh vién Nhi Trung wong theo tiéu
chuin di duoc md ta trude day [2, 3].

2.2. Phwong phap nghién ciru.

Thiét ké nghién ctru: mo ta loat ca.
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Dot bién Khong dot
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Quy trinh xéc dinh ddt bién gen dystrophin ¢ bénh nhén
DMD/BMD
2.3 Pia diém nghién ciru
+ Trung tdm nghién ctru Gen — Protein, Truong Pai hoc Y Ha Noi
+ Thoi gian nghién ctru 1/2011 - 12/1013
2.4 Cac quy trinh va ky thuit sir dung trong nghién ciru
+ K¥ thuat MLPA xéc dinh d6t bién x6a doan va lap doan
+ K§ thuét giai trinh tu gen xac dinh dot bién diém
2.5. Dé tai tudn thi chit ché dao dic nghién ciru trong Y hoc.

Chuwong 3. KET QUA NGHIEN CU'U

3.1. Két qua tach chiét DNA, RNA, tong hop cDNA
3.2. Két qua xac dinh dot bién gen dystrophin

Nghién ciru phat hién dugc 182/201 trudng hop bénh nhan c6 dot bién
gen dystrophin gdy bénh DMD/BMD, chiém ty 16 91%. S6 bénh nhan
chua phat hién dugc 19/201 truong hop, chiém ty 1¢ 9%.
3.2.1. Két qud xdc dinh dét bién bang kj thuit MLPA
3.2.1.1 Két qua xdc dinh dot bién xéa doan gen



Trong nghién ctru ndy tat ca 201 mau DNA déu dugc xac dinh dot
bién gen bang k¥ thuat MLPA. DNA cua bénh nhian duogc phan tich
toan b 79 exon tim dot bién xéa doan va lip doan bang 2 probemix
P34 va P35. Mdi phan ung MLPA déu chay kém mau ddi chimg la
nguoi nam binh thudng khong mang gen dystrophin dot bién.
Két qua bénh nhén bi dot bién xéa toan bd gen dystrophin

J Chirng nam 034

=B I ’M L

xq12
Bénh nhan MS1
xXp22 Xq28 xq13

PETS EEEN -

Chirng nam 035

l\IV ‘“ ‘#‘1 IH\“'MW

Xq12

| SO . e 5P

H nh 3. 3 Ket qud MLPA ciia benh nhan MSI

Nhdn xét: Két qua MLPA hinh 3.3 cho thdy, so voi mau ddi ching
nam, san phdm PCR twong tng véi cac dinh cua exon tir 1-79 ¢ mau
bénh nhan bi mét hoan toan, trong khi d6 cac san phém PCR cua gen
n6i chuan (Xq12, Xp22, Xq28, Xq13) van xuit hién dinh cho thiy chét
lrong DNA dat yéu ciu. Didu d6 chimg to bénh nhan c6 dot bién xoa
doan toan bd 79 exon trén gen dystrophin



Két qua bénh nhan bi dt bién x6a doan don Ié 1 exon gen dystrophin

aaaaa Chirng nam 034

29-mipa.AO7_ 1004282009

Bénh nhan MS53

Exon 44

IR

Hinh 3.7. Két qua MLPA ciia bénh nhin MS53.

Nhan xét: Két qua MLPA hinh 3.7 cho thay, so véi v6i miu ddi
chtng nam, san pham PCR tuong tng vdi cac dinh cia exon 44 bi mat
hoan toan ching t6 bénh nhéan bi dot bién x6a doan exon 44. bay la
truong hop mat dinh don 1& nén phai két hop véi ky thuat PCR dé
khang dinh.

Exon 45 Exon 44 Marker
_ - P _ + p 100bp

il

Muan b L

500 bp

Hinh 3.8. Két qua dién di san phim PCR ciia DNA bénh nhan MS53 voi
cdp mai 44,45. (-)doi chuing am, (+)doi chieng dwong, (P) mau bénh nhdn

Nhdn xét: Hinh anh dién di san phém PCR exon 44, exon 45 cho
thdy, & mau dbi chimg xuat hién vach PCR & ca 2 exon 44 va 45 trong
khi d6 & bénh nhan chi xut hién vach PCR & exon 45 ma khong Xuét
hién vach PCR & exon 44, chung to bénh nhan c6 dot bién x6a doan
exon 44.
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Biang 3.1. Két qua phat hién dot bién x6a doan gen dystrophin

Exon Sé Thé bénh Kiéu gen Exon Sb Thé bénh Kiéu gen
x6a doan  (lwgng (pheno- (genotype) x6a doan | lugng (pheno- (genotype)
type) type)

Exon 1-79 1 DMD |Outframe |Exon 40-43| 1 DMD |Outframe
Exon 1-34 1 DMD |Inframe Exon 42-43| 1 DMD |Outframe
Exon 2-13 2 DMD |Outframe |Exon43-52| 1 DMD |Outframe
Exon 3 1 BMD |Inframe Exon 44 6 DMD |Outframe
Exon 3-7 4 DMD |Outframe |Exon 45 1 DMD |Outframe
Exon 3-13 1 DMD |Inframe Exon 45-46| 1 BMD |Inframe
Exon 3- 17 1 DMD |Outframe |Exon 45-47| 4 BMD |Inframe
Exon 3-21 1 DMD |Outframe |Exon45-48| 1 BMD |Inframe
Exon 3-43 1 DMD |Outframe |Exon45-50| 7 DMD |Outframe
Exon 3-44 1 DMD |Inframe Exon 45-52| 7 DMD |Outframe
Exon 3-45 1 DMD |Outframe |Exon45-55| 1 BMD |Inframe
Exon 3-47 1 DMD |Inframe Exon 46-47| 1 DMD |Outframe
Exon 5-27 1 DMD |Inframe Exon 46-49| 1 DMD |Outframe
Exon 5-37 1 DMD |Inframe Exon 46-50| 6 DMD |Outframe
Exon 8 1 DMD |Outframe |Exon46-51| 4 DMD |Outframe
Exon 8-9 4 DMD |Outframe |Exon46-52| 1 DMD |Outframe
Exon 8-12 1 DMD |Outframe |Exon 46-55| 2 DMD |Outframe
Exon 8-13 1 DMD |Outframe |Exon 47 4 BMD |Inframe
Exon 8-43 1 DMD |Outframe |Exon47-48| 1 BMD |Inframe
Exon 8-46 1 DMD |Outframe |Exon48-50| 11 | DMD |Outframe
Exon 10-17 1 DMD |Outframe |Exon48-52| 2 DMD |Outframe
Exon 11-39 1 DMD |Inframe Exon 49-50| 6 DMD |Outframe
Exon 11-41 1 DMD |Inframe Exon 49-52| 8 DMD |Outframe
Exon 12-34 1 DMD |Outframe |Exon49-54| 1 DMD |Outframe
Exon 15-19 1 DMD |Outframe |Exon50-52| 3 DMD |Outframe
Exon 16-17 1 DMD |Outframe |Exon 51 5 DMD |Outframe
Exon 16-19 1 DMD |Outframe |Exon51-52| 1 BMD |Inframe
Exon 17 1 DMD |Outframe |Exon51-53| 1 DMD |Outframe
Exon 19-50 1 DMD |Outframe |Exon51-55| 1 DMD |Outframe
Exon 30-43 1 DMD |Outframe |Exon 52 4 DMD |Outframe
Exon 31-43 1 DMD |Outframe |Exon56-62| 1 DMD |Outframe
Exon 32 1 BMD |Inframe Exon 61-67| 1 DMD |Inframe
Exon 38-43 1 | DMD |Outframe

Outframe: Dot bién gdy léch khung dich ma; Inframe: Dot bién khéng gdy léch

khung dich ma
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Nhdn xét: Bang ky thuat MLPA da phat hién duoc 137/201 bénh
nhan BMD/DMD c6 d6t bién x6a doan, trong d6 c6 24/137 bénh nhan
c6 dot bién xoa don lé mot exon, 2/137 bénh nhan c6 dot bién nam
ngoai viing hostpot. Phat hién 1/137 bénh nhan c6 dot bién xo6a toan bo
79 exon, c6 24 dot bién x6a doan nhung khong lam léch khung dich ma
(inframe), 113 d6t bién gay léch khung dich ma (outframe).

3.2.12 Két qua xdc dinh dét bién lap doan gen
Tat ca bénh nhéan khong co dot bién x6a doan déu duoc phan tich

dya trén RPA dé tim dot bién ldp doan theo cong thirc cua tac gia Lai
K.K va cong sy [44].

Két qua bénh nhén bi dét bién Lip doan don Ié 1 exon trén gen dystrophin

Chirng nam 2

A

Exon a3

: l\ WMM@

H nh 3.7. Két qud MLPA ciia bénh nhin MS10
(A) chiing nam P034 (B) Bénh nhan MS10 véi probmix P034
(C) Két qua phan tich dua trén RPA.

Nhdn xét: Di v6i bénh nhan MS10 hinh anh MLPA tai probe tuong
g voi exon 43 thdy cudng do tin hiéu cta dinh cao hon so v6i ching
nam. Sau khi phan tich dua trén RPA ¢6 ti 1¢ RPR tai exon 43 cua bénh
nhén so v6i chiing nam 16n hon 2 trong khi ti 1€ RPR cua cac exon khac
giao dong xung quanh 1. Ching t6 bénh nhéan c6 dot bién lap doan don
1¢ exon 43.
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Bing 3.2. Két qua phat hién dt bién Lip doan trén

en dystrophin

Exon Sb rﬂgﬁ:ﬁ:_h Kiéu gen Exon ) T&gﬁ;)r?g_h Kiéu gen
lip doan |lwgng type) (genotype) | ldp doan |lwong type) (genotype)

Exon 2 1 |[DMD Outframe |Exon 19 1 |[DMD Outframe
Exon 2-4 1 |[DMD Outframe |Exon 19-34 1 |[DMD Outframe
Exon 3-9 1 |[BMD Inframe  |Exon 31-34 1 |[DMD Inframe
Exon 3-17 1 |[DMD Outframe |Exon 43 1 |[DMD Outframe
Exon 3-7 1 |DMD Outframe |Exon 61-63 1 |DMD Outframe
Exon 11-20, 1 |DMD Outframe |Exon 62 1 |[DMD Outframe
Exon 51-60
Exon 14-17 1 |DMD |Outframe |Exon 5-7 1 |DMD Outframe

Outframe: Dot bién gdy léch khung dich ma; Inframe: Dot bien khong gady léch

khung dich

ma

Nhan xeét: Béng phan tich dya trén RPA va trén cuong do tin hi¢u
ctia san pham PCR tuong g vi mdi exon so v4i ching da phat hién
duoc 14 bénh nhan c6 dot bién lap doan, trong d6 céd 5/14 dot bién lap
doan exon don 1€, 1/14 bénh nhan c6 ldp doan 2 vung, 8/14 dot bién lap
doan nhiéu exon.
Két qua bénh nhén c6 dot bién diém & ving probe ciia exon 18
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D

Trinh tw Genebank G
(Dot bién p. Q743X ( c. 2227 C>T) |

GCTCAGAAGCTGTGTTGTAGAGTCCTG

Exon 17 2328-2329 GGAACAGATCCT-GGTAAAGCATGC 27.2 kb
Probe exon 18 Exon 18 2469-2470 AGAAGCTGTGTT-GCAGAGTCCTGA 16.3 kb
Exon 19 2562-2563 AAAAGCTGAGAA-GTTCAGAAAACT 10.4 kb|

Hinh 3.12. Két qud xdc dinh dit bién gen ciia bénh nhin ma s6 MS28
A) chitng nam P034, (B) Bénh nhin MS28 véi probmix P034, (C) Két
qua phdn tich dwa trén RPA, (D) Két qua gidi trinh tw so véi trinh tu
Genebank (exon 18) va probe exon 18 cho phan vng MLPA. Vach mau
dé dudi cdc trinh tu nucleotid 1a vi tri cia bé 3 acid amin bi dot bién.

Nhdn xét: Trén hinh anh MLPA cua bénh nhan MS28, san phim
PCR tuong tmg v6i dinh ciia exon 18 ¢ xuét hién dinh nhung tin hiéu
rat thap, két qua nay cho thiy c6 thé bénh nhan c6 dot bién xéa doan
exon 18. Chung t6i kiém tra xem exon 18 c6 thuc sy bi x6a doan hay
khong bang k¥ thuat PCR, két qua cho thdy vin xuat hién vach PCR
tuong ng voi san phdm ciia exon 18 ching to bénh nhan khong bi xoa
doan exon 18. San pham PCR dugc tién hanh giai trinh tu gen, két qua
cho thay xuét hién dot bién diém tai vi tri ¢.2227C>T, dot bién nay nam
tai vi tri gén probe ctia exon 18 nén di lam anh huéng dén hiéu suat
khuéch dai exon 18 ciia phan ing MLPA, lam cho dinh tin hiéu thu
dugc thap hon so voi mau ddi ching.

3.2.2. Két qud xdc dinh djt bién bang kj thudt gidi trinh ty gen
Két qua bénh nhén bi dot bién thay thé 1 nucleotid tao stop codon

Nhitng bénh nhan khong phat hién dot bién xo6a doan, 1ap doan duoc
tién hanh giai trinh tw & mic do cDNA. St dung k¥ thuat RT-nested
PCR dé khuéch dai toan bo chiéu dai cDNA cua gen dystrophin tuwong
g voi 10 doan gen khac nhau. San pham RT-nested PCR s& dugc gidi
trinh tu gen.
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1CD 1EF 2CD 2ZEF 3CD 3EF 4CD 4EF S5CD SEF
I I 1 I 1 I 1 I I 1 I 1 mr mr
C P C P C P C P C P C P C P C P C P C P

c.1702 C>T
c.1702 p.Q568X

v

Hinh 3.13. Két qud phin tich ¢DNA cua b¢nh nhin ma 56 MS123 )
(A) Hinh anh dién di san pham RT-PCR cua bénh nhdn md so
MS123;(B) Két qua gidi trinh tw ¢cDNA ciia mau chimg; (C) Két qua
giai trinh tw cDNA mau bénh nhan.

Nhén xét: Hinh anh dién di RT-nested PCR cho thiy san phim rd
nét, dic hiéu theo nhu kich thudc da tinh toan va bang véi mau dbi
chung. San phém RT-PCR dugc giai trinh tu, so sanh véi trinh ty
GeneBank cho thay c6 dot bién thay thé nucleotid C thanh T tai vi tri
1702 trén cDNA, lam thay ddi bo ba ma héa CAA thanh TAA tao nén
mi két thuc sém. Két qua trén cho thdy bénh nhan c6 dot bién
¢.1702C>T ( p.Q568X) tai exon 14 cua gen dystrophin.

Két qua bénh nhén bi dot bién thém 4 nucleotid
€.6224InsTGTA

.6224A p.Leu2075LeufsX10

GCTTCCTGTAGCTTCACCCTTTC GCTTCCTGTA@GCTTCACCCTTTC

A A[M\M Wy

Hinh 3.14. Ket qud phdn tich cDNA cua bénh nhin MS128
(4) Ket qua giai trinh tw cDNA cua mau ching; (B) Két qua giai trinh
tw cDNA mau bénh nhan MS128.
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Nhdn xét: Trén két qua giai trinh ty cho thay bénh nhan MS128 c6
dot bién thém 4 nucleotid TGTA tai vi tri ¢.6224 trén exon 43 cia gen
dystrophin. Dot bién thém 4 nucleotid nay di tao thanh vi tri két thuc
som tai acid amin thir 10 bat dau tir vi tri dot bién lam cho protein
dystrophin bi cit ngan.

Bang 3.3. Két qua dt bién diém trén gen dystrophin

TT | MSNC | Dét bién trén c.DNA Exon Bién dbi protein Thé bénH
1 |MS127 |c.184insC Exon 3 |p.LeublprofsX27 DMD
2 |MS134 |c.433C>T Exon 6 |p.Argl45X DMD
3 |MS189 |c.724C>T Exon8 |p.GIn252X DMD
4 |MS138 |c.1062G>A Exon 10 |p.Trp345X DMD
5 |[MS129 [c.2797C>T Exon 11 |p.GIn933X DMD
6 |MS132 |c.1201C>T Exon 11 |p.GIn401X DMD
7 |MS137 |c.1492G>T Exon 13 | p.Glu498X DMD
8 |MS123 |c.1702C>T Exon 14 |p.GIn568X DMD
9 |MS126 |c.1827A>T Exon 16 |p.Lys613X DMD
10 |MS28 €.2227C>T Exon 18 |p.GIn743X DMD
11 |MS176 |c.2365G>T Exon 19 |p.Glu789X DMD
12 |MS144  [c.2302C>T Exon 19 |p.Arg768X DMD
13 |MS122  [c.2569C>T Exon 20 |p.GIn856X DMD
14 |MS196 |[c.2887delT Exon 22 | p.Ser963Pfsx40 DMD
15 |MS200 [c.3151C>T Exon 23 | p.Argl051X DMD
16 |MS141 |c.3347-3350delAGAA |Exon 25 |p.Lys1116MetfsX15 DMD
17 |MS159 [c.3580C>T Exon 26 |p.GIn1194X DMD
18 |MS131 |c.3715InsSTAAATAG |Exon 27 |p.Glu1438X DMD
19 |MS139 [c.3767InsT Exon 27 | p.Gly1256ValfsX15 DMD
20 |[MS162 |c.3766,3767InT Exon 27 | p.Gly1256Valfs15X15 DMD
21 |[MS184  |c.3940C>T Exon 29 |p.Argl314X DMD
22 |[MS130 |c.4212,4213del TC Exon 30 |p.GIn1405fsX11 DMD
23 |MS146 |c.4186InA Exon 30 |p.Tyr1396Xfs DMD
24 |[MS180 |c.4729C>T Exon 34 |p.Argl577X DMD
25 |[MS171  |c.5530C>T Exon 39 |p.Argl844X DMD
26 |MS187 |c.5899C>T Exon 41 |p.Argl967X DMD
27 |[MS121  |c.6274Ins TA Exon 43 | p.Tyr2092LeufsX22 DMD
28 |[MS124  |c.6237,6238 del CC Exon 43 | p.Ser2079Serfs2X DMD
29 |MS128 |c.6224InsTGTA Exon 43 |p.Leu2075LeufsX10 DMD
30 [MS125 |c.7522G>T Exon 51 |p.Glu2508X DMD
31 |MS207 |9361+1 G>A intron 64 BMD
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3.3 Ban d6 dot bién gen dystrophin trén bénh nhin DMD/BMD
Viét Nam
3.3.1. Phdn bé cdc dang dét bién gen dystrophin

Str dung k¥ thuat MLPA, RT-nested PCR va giai trinh tu gen dé xac
dinh d6t bién xo04 doan, dot bién 1ip doan va dot bién diém trén toan b
79 exon cua gen dystrophin. Ti 16 phan bd cic dang dot bién gen
dystrophin dugc chi ¢ bang 3.4.

Bang 3.4. Ti 1¢ phin bd cic dang dot bién gen dystrophin

Loai dot bién S6 lwong Ti 18 (%)
Xba doan 137 75,3
Lap doan 14 1.7
Dot bién diém 31 17,0
Tong sb 182 100

Nhgn xét: 182/201 bénh nhan DMD/BMD c¢6 dot bién gen
dystrophin, trong d6 dot bién )gc')a dpan 137/182 chiém 75,3%, dot bién
lap doan 14/182 (7,7%), ot bien diem 31/182 (17%).

Bang 3.5. Ti 1¢ phan bd cac dang ddt bién gen trén bénh nhin

DMD va BMD
Thé bénh
Loai ddt bién DMD BMD
n % n %
Xba doan 122 74 15 88
Lap doan 13 8 1 6
Dot bién diém 30 18 1 6
Tong s6 165 100 17 100

Nhdn xét: S6 lugng bénh nhan DMD duogc phat hién dot bién 1a 165
truong hop chiém ti 18 91%. Trong d6 122/165 truong hop x6a doan
chiém 74%. Dot bién lip doan 13/165 trudng hop chiém 8% va dot
bién diém 30/165 trudng hop chiém 18%. S6 lugng bénh nhan BMD
dugc phat hién dot bién 1a 17 truong hop. Trong d6 dot bién xoa doan
chiém da sb véi 15/17 truong hop chiém 88%, con lai dot bién 13p doan
1/17 trudng hop chiém 6%, dot bién diém 1/17 (6%).
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3.3.2. Phdn bé cdc dang dét bién xod doan gen dystrophin
Bang 3.6. Ti € cac dang dot x6a doan

Loai dgt bien S((r)]:;’g;l)g %;;: ;')'
Xoda don 1é 1 exon 24 175
X6a nhiéu exon 111 81.0
Xba exon ngoai vung hotspot 2 1.5

Nhan xét: V6i 137 truong hop dot bién xoa doan: c6 24/137 xo6a don
1é mot exon,‘Z/ 137 x6a doan ngoai vung hostpot, 111/137 trudng hop
x0a doan nhi€u exon.

Biang 3.7. Ti I¢ phin b6 viing ddt bién xo4 doan

Ving dét bién x6a doan S((r)]:{g;l)g Ti 1€ (%)
Xoba doan vung 5’ tan (Exon 1-20) 25 18.2
Xoa doan vung trung tdm (Exon 40-53) 97 70.8
Xba doan dai 5” tdn — VUng trung tam 12 8.8
Xoba vi tri khac 3 2.2

Nhdn xét: Trong sb 137 trudng hop dot bién xo6a doan phat hién
dugc: Xoa doan ving trung tdm chiém phan 16n 97/137 chiém ti 1&
70.8%, tiép theo 1a vung 5’ 12/137 chiém ti 18 18%, x0a doan dai tir
ving 5° t6i ving trung tdm 12/137 chiém ti 1& 12%, con lai 1a cac dot
bién xo04 doan & ving khac.

3.3.3.Phdn bé cdc dang dot bién lap doan gen dystrophin
Bang 3.8. Ti 1€ phan bo vung dot bién lap doan

Viing dot bién Lip doan Sz’nl_“’l‘i‘;g TP 1§ (%)
Lap doan vung 5’ tan (Exon 1-20) 8 57
Lap doan vung trung tm (Exon 40-53) 1 7
Lap doan dai 5° tdn — vUng trung tam 1 7
Lap doan vi tri khac 4 29

Nhan xét: Trong s6 14 truong hop dot bién lap doan phat hién dugc:
Lip doan ving 5° tan chiém phan 16n 8/14 chiém ti 18 57%, tiép theo 1a
l3p doan ¢ ngoai ving 5’tan va ving trung tdm 4/14 chiém ti 1& 29%,
1/14 (7%) truong hop co dot bién lip doan ¢ ving trung tam va 1/14
(7%) trudng hop c6 dot bién 1ap doan dai tir viing 5° téi viing trung tam.



17

Bang 3.9. Ti I¢ cac dang dot bién lip doan

Loai dot bién 1ip doan S?nlzwﬂl;g Ti 1€ (%)
Lap doan don 1€ 1 exon 4 29
Lip doan nhiéu exon 9 64
Lap doan 2 vung trén gen dystrophin 1 7

Nhdn xét: Véi 14 truong hop dot bién lap doan: c6 4/14 lap doan don 1¢
mt exon, 1/14 1ap doan hai ving , 9/14 truong hop lap doan nhiéu exon.
3.3.4.Phdn bé cdc dang dot bién diém gen dystrophin

Bang 3.10. Ti 1é phan b cic dang dt bién diém

Loai dot bién S?nl:?f;g TP 1¢ (%)
Tao stop codon 20 65
Xba, thém nucleotid 10 32
Dot bién tai vi tri splicing 1 3

Nhdn xét: Véi ky thuat giai trinh ty truc tiép ching t6i da phat hién
duoc 31 truong hop dot bién diém trong do dot bién tao stop codon
chiém wu thé voi 20 truong hop. Dot bién thém va xoa nucleotid 1a 10
truong hop. 1 truong hop co dot bién tai vi tri splicing.

olT
T
©.3347-3350delAGAA

c.433C>Te.T24C>T
€,3580C>T

c.184Ins C
€.1062G>A
1702C>T
1B27A>T
€.2227C>T
€.2385G>T
€.2302C>T
€.2568C>T
7
1
¢.3715InsTAAATAG
©.3767InsT
€.3766,3767InT

E 0.3840C5T

c4212,4213del TC

c4186InA
cAT29C>T
\l c.beesc>T
€.6224InsTGTA

€.8530C>T

©.6237,6238del CC

c.6274Ins TA
W crs226eT
936141GA

a1

s1

61

7

Hinh: Ban do dot bién Idp doan, dot bién diém gen dystrophin
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£3my BMD
N=15
Actin .h.'nn‘y‘\ C-terminal
Ving hostpot
( E1-20, 4053
DMD
N=122

]

11 21 31 a1 51 61 71 79

Hinh: Ban do dot bién x6a doan gen dystrophin
Chuwong 4. BAN LUAN

4.1. Quy trinh tach chiét DNA, RNA va tong hop cDNA
4.2. Xac dinh d¢t bién gen dystrophin
4.2.1. Xdc dinh dpt bién bang ky thugt MLPA

Ky thuat MLPA 1a k¥ thuat co thé khuéch dai vé su da dang trong
sd lugng cic ban sao & mot vai gen khac nhau. Dya vao uu diém nay,
MLPA thuong duge st dung trong chan doan & cap do phan tor mot vai
bénh 1y di truyén ma nguyen nhan giy bénh la do hién tugng bi xd6a bd
hay bi nhén d6i ctia cac gen dac hi¢u. Phuong phap MLPA trong vai
nim gan day 1a mot ky thuat duoc sir dung rong rai trong cdc phong thi
nghiém nghién ciru vé di truyén dé chan doan ¢ muc do phan tir mot sd
bénh. Trong nghién cuu nay, ky thuat MLPA da st dung véi bo kit da
dugc thuong mai hoéa la SALSA MLPA KIT P034-A2/P035-A2 cua
cbng ty MRC Ha Lan. Probemix P034/P035 DMD nay chura cac probe
cho moi exon cua gen DMD trén vi tri Xp21.2 cua nhiém sic thé. Ngoai
ra, O mot probe cho exon DP427c. Bo Kit gom 80 probe dugc chia
thanh 2 probemix: P034 va P035. Nhu vay, vai viéc thuc hién hai phan
mg MLPA, dui dé khao sat s6 luong ban sao ciia tat ca 79 exon trén gen
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dystrophin. Trong moi probermx ngoai 40 probe ddc hi¢u cho 40 exon
cua gen dystrophin con ¢ 5 probe tham chleu doéng vai tro nhu chung
ndi dam bao kiém soat chit lugng cho mdi phan ung MLPA. MLPA la
mot k¥ thuat méi tai Viét Nam véi nhiéu vu diém vuot trdi, chi can 2
phan g PCR véi thoi gian 1a 2 ngay ky thuat MLPA c6 thé kiém tra
dugce toan bo 79 exon trén gen dystrophin dé phat hién dot bién xoa
doan va lap doan gen 1a chiém 65-75%. Trong nghlen clru nay, toan b
201 bénh nhan duoc ap dung k¥ thuat MLPA dé xac dinh dot bién gen.
Két qua thu dugc sau khi chay bang may dién di mao quan s& duge
phan tich bang pham mém chuyén dung dé xac dinh bénh nhan c6 dot
bién xo4 doan hay 13p doan gen. Bang ky thuat MLPA, da phat hién 152
trucng hop co dot bién x0a doan va lip doan chiém ti 18 75%. Trong do
x0a doan la 137/201 trudng hgp chiem ti 1€ 68%, ldp doan 14 trudng
hop chiém ti 1& 7%. K§ thuat MLPA c6 uu diém 1 phat hién dugc toan
bd dot bién xo0a doan trén 79 exon cua gen dystrophin ma céc ky thuat
nhu multiplex PCR ¢6 dién khoéng phat hién dugc. Voi ky thuat
rnult1p1ex PCR, hai tac gia 1a chamberlain va Begg da thiét ké tir nam
1988 va 1990 dung dé phat hién cac dot bién pho bién & 2 ving dot bién
trong diém 1a 1a viing 5’ tan (exon 1-20) va ving trung tam (exon 40-
53), va nhu véy chi phat hién dugc 19 exon ma khong phét hién dugc
céc dot bién & ngoai viing nay. Trong nghién ciru nay, ngoai nhiing dot
bién x6a doan hay gdp dugc phat hién nghién ctru con phat hién duoc
14 bénh nhén c6 dot bién lap doan va 2 bénh nhan c6 dot bién x6a doan
nam ngoai ving hotspot. Véi vu diém nhu vy MLPA duoc xem nhu 1a
mot ky thudt hitu dung nhét trong viéc xac dinh dot bién x6a doan va
ldp doan gen dystrophin. Theo nghién ctru cua Tanja Latic va c6ng su
nam 2005, ap dung ky thuat MLPA trén 133 truong hop tac gla phat
hién duoc 88 trudng hop dot bién chiém ti 18 66%. Trong sb cac bénh
nhan c6 dot bién xo04 doan, két qué thu dugc ¢ bénh nhan MS1 cho thay
6 sy ving mit tat ca cac san pham khuéch dai cua cac probe tuong ng
véi 79 exon cia gen dystrophin. Trong khi do, cac san pharn khuech dai
tuong tmg véi cic probe tham chiéu va ndi chuin van cé mit. Diéu nay
ching to chat hIO’I’lg DNA tach chiét tir mau ngoai vi ciia bénh nhan
dam bao y€u cu va quy trinh ky thuat MLPA Ia dién ra binh thuong.
Diéu nay chu’ng t6 rang bénh nhan MS1 ¢ dot bién x6a doan toan bo
79 exon cua gen dystrophin. Day 1a dot bién gay bénh canh 1am sang
ndng vi protein dystrophin hoan toan khong dugc tong hop. Két qua
phén tich gen cling hoan toan tuong ddng voi dic diém lam sang cua
bénh nhan: Bénh nhén xuat hién yéu co ngay tur khi con nho lac 3 tu01
dau hiéu gia phi dai co cing chan rd, kho khan khi leo ciu thang, ndng
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dd CK trong mau tang rit cao (15.000 UI/1) va bénh nhan da hoan toan
mat kha ning di lai tir nam 9 tudi, som hon so voi cac bénh nhan DMD
khac la thu(rng mat kha nang di lai lac 12 hogc 13 tudi. O bénh nhan ma
sO nghién ctru 3 MS3, két qua phéan tich MLPA cho thay bénh nhan co
dot bién xoa doan tir exon 61-67. Tuong ty nhu bénh nhan c6 mi sb
nghién ctiru MS24, dot bién nay cling khong géy 1éch khung dich mé, va
theo nhu ly thuyet s€ gly nén thé bénh nhe BMD, tuy nhién trén lam
sang bénh nhan co6 biéu hién ¢ thé bénh ning DMD. Diéu nay co thé
giai thich 1a do bénh nhan bi dot bién & ving C tan, day la vung ¢6 chure
nang rat quan trong d6i véi protein dystrophln ving lién két mang té
bao, vi vay dot blen o Vung nay s€ lam mat kha nang lién két gay nén
thé bénh nang. Dbi véi cac truong hop dot bién x6a doan exon don 1¢,
do mét trong nhirng han ché cua ki thuat MLPA 1a cac probe khong bt
cap hogc bat cap kém voi exon twong ung khi tai vi tri bét cip c6 dot
bién diém. Vi viy, trén hinh anh MLPA thu dugc s& mét hodc giam do
cao cua dinh tuong tmng, glong v&i hinh anh x6a doan 1 exon. Cho nén,
d6i véi nhitng dot bién xéa doan don 1é mot exon thu duge bang ky
thuat MLPA, phai kiém tra lai bang PCR c¢6 dién voi cap mdi twong mg
dé tranh truong hop dot blen gia. Trong nghién ctru nay, bang ky thuat
MLPA va k¥ thuat PCR c6 dién, di phat hién duogc 24 bénh nhén c6 dot
bién x6a doan exon don 18, chlem ti 1 17.5 % trong tong s bénh nhan
c6 dot bién xo6a doan. Trong sb 24 trudng hop phat hién bang k§ thuat
MLPA, mot truo‘ng hop x6a doan don 1¢ exon 13. Két qua nay khong
phu hop voi két qua kiém tra lai bang ky thuat PCR khi khuéch dai exon
18. Tién hanh giai trinh ty exon 18 da phat hi¢n ra bénh nhan c6 dot
bién diém ¢.2227C>T (p.Q743X) . Dot bién nay nam tai vi tri gan probe
cua exonl8 trong phan Utmg MLPA, nén da ngén can sy bét cip cua
probe nay hodc lam anh huong dén hiéu suat khuéch dai exon 18 cua
phan tmg MLPA, 1am cho dinh tin hiéu thu dugc khong rd rang. Piéu
nay dién giai két qua thu dugc bang ky thuat MLPA. Vé ti 1& dot bién
x6a doan, trong nghlen ctru nay da dat dugc 1a 68%, so voi cac nghlen
ctru khac trén thé giGi 6 su khéc biét. Trong nghién clru cla tac gid
Trimarco (2008) trén quan thé Italia ti 1¢ x6a doan 1a 74.5%. So sanh
v6i mot s6 nude ¢ khu vye chiu A cho thay: Nghién ciru trén bénh nhan
DMD/BMD Trung quoc v6i ¢ mau 1a 249, Zeng va cong su (2008) da
dua ra ti 1& dot bién x6a doan 13 65%. Nghién clru cua tac gia Hwa
(2007) trén bénh nhan DMD/BMD Dai loan thi ti 1& dot bién x6a doan
thip voi 36%. Trong khi do nghien cttu trén bénh nhan DMD/BMD My
cua 3 tac gia Gaudio (2008) v6i c& mau 97 bénh nhan va Hegde (2008)
White (2002) v6i ¢& mau 102 bénh nhan ti 1& x6a doan ciing thdp hon
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S0 VOl nghlen clru nay, ti 1€ tim thay 1an luot 13 17.5%, 40% va 36%. Vé
phén bb ving dot bién xoa doan trong nghién cuu nay cho thiy, dot
bién x6a doan tap trung chu yeu ving trung tim voi 97 truong hop
chiém ti 1& 70.8%, tlep theo 1a vung 5° véi ti 1€ 18.2 %, dot bién x0a
doan dai trr vang 5’ tan t61 Vung trung tdm la 12 truorng hop chiém ti 1€
8.8 %. Két qua nghién ctru nay twong dong v6i cac nghién ctru & mot sb
quoc gia khac nhu Dt voi ti 1€ dot bién vung trung tam 1én toi 92.5%
tiép theo 1a cac qudc gia Nhat Ban, Nga, Tho Nhi Ky, Israel, Hy Lap,
Tay Ban Nha va Nam An D9 voi ti 1& giao dong trong khoang tur lan
luot 1a 76.6-81%. Két qua nay cling phit hgp véi nghién ciu ctia
Chaudhary nam 2009. Trong nghién ctu nay khi phan tich 1ap doan,
chiing t61 s dung cong thue cua tac gia Lai va cong su (2006) nhu da
dugc néu & phan phuong phap nghién ctru. O bénh nhin ma sé MS120,
trén hinh anh MLPA thu duge dinh tuong (mg voi exon 62 cao hon dinh
ctia exon 62 clia mau ching, trong khi d6 chiéu cao cc dinh twong ung
v6i cac exon khic tuong ddi bang nhau. Sau khi tinh toan ti 1¢ RPR
exon 62 cua bénh nhan so vi mau chimg, ti 1¢ RPR exon 62 cta bénh
nhan gan bang 2. Piéu nay chung to c6 su lip doan exon 62 & bénh
nhan ma s6 MS120. Trén bénh nhan khac ¢6 mi sb 110, dya trén hinh
anh MLPA thu dugc va sau khi tinh toan ti 16 RPR ciing di dén két luan
bénh nhan co lip doan exon 3-7. V4i wu diém ky thuat MLPA da phat
hién duge thém 14 trudng hop co dot bién lap doan trén tong s6 201
bénh nhan phan tich chiém ti 1¢ 7%. Ti 1& nay tuong dong véi mot s6
nghién ctru khac trén thé gi6i. Nghién ctru cua Casanar (2010) va Latic
(2005) ti 1¢ phat hién thay dot bién 1ap doan 1a 7.3%. Nghién ctru trén
bénh nhan Trung Qudc cua tic gia Wang (2008) va Zeng (2008) lan
luot phat hién duoc dot bién ldp doan 1a 6.2% va 5%. Mdt nghién ciru
khac cua tac gia Takeshima (2010) va cdng su trén 442 bénh nhan Nhat
ti 1¢ phat hién dot bién 1ap doan 1a 8% [55]. Tuy nhién, ti 1¢ dot bién lap
doan lai kha cao trén quan thé My vdi céc ti 18 1an luot 1a 26.4%, 25%,
14.4% cua céac tac gia White (2002), Hegde (2008) Gaudio (2008). Bay
1a diém méi trong nghién ctru cua nay so vdi cac nghién ctru trude do ¢
Viét Nam. Ve phan bd viing dot bién lap doan trong nghlen clru nay cho
thay, dot bién lap doan tap trung chi yeu vung 5’ tan véi 8 trudng hop
chlem ti 1& 57%, ving trung tim chiém ti 1¢ thap voi 1 truong hop,
chiém ti 16 7 % va 1 truong hop bénh nhan c6 dot bién kéo dai tir ving
5’ tan dén Vung trung tam chiém ti 1& 7%. Ngoai ra 4 bénh nhan c6 dot
bién & ngoai ving 5’ tan va Vung trung tdm chiém ti 1€ 29%. Két qua
nghién ctru nay tuo’ng dong voi cac nghlen ctru & mot s6 quoc gia khac.
Trong nghién ctru nay ti 18 lip doan va x6a doan thu duogc 1a 75% gin
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v6i nghién ciru cua Antonella Carsana ( 81.1%) cua Trimarco ( 84.6 %
trong tong sd 506 bénh nhan nghién ctru. Cao hon nhiéu so véi cac
ngh1en ctru & My, Puc va Pai Loan. O Viét Nam, cic nghién ctru da 5O
mdéi chi dung & mirc d§ xac dinh dot bién x6a doan bang ky thuat
Multiplex PCR nhu céc nghién ctru cta Nguyén Thi Phuong niam 2002,
Nguyén Thi Phuong Mai nim 2007. Tuy nhién, cac nghlen clru bang ky
thuét Multlplex PCR véi 19 cap mdi chi xac dinh duoc cac dot biét hay
gdp ¢ vung hostpot va khong xéac dinh dugc vi tri két thiic cta dot bién
(deletion end pomt) dbi vei nhing dot bién x6a doan nhiéu exon. Mot
k¥ thuat nira c6 nhiéu wu diém hon d6 13 x4c dinh dot bién x6a doan &
mic d@ mRNA cua tac gia Nguyén Thi Biang Suong va cong sy ap
dung. V6i ky thuat nay tac gia da phat hién duge 20 trén tong s6 40
bénh nhan nghlen ctru chiém ti 18 50%. Ti 18 nay thip hon nhiéu so véi
68% dot bién x6a doan trong nghién clru nay Tuy la mot ky thuat moi
¢6 nhiéu wu diém hon so véi ky thuat PCR c6 dién hay Multiplex PCR
nhung k¥ thuét nay ciing méi chi dimg lai & mtrc phét hién dot bién xoa
doan va nguoi mang gen x6a doan. So véi ky thuat MLPA khong nhiing
c6 thé phat hién xoa doan, ngudi mang gen x6a doan ma con co thé phat
hién dot bién lap doan va ngudi mang gen 1ap doan.
4.2.2. gt bién diém
Nhung bénh nhan khong phat hién dugc dot bién bang ky thuat
MLPA s& duoc tién hanh giai trinh ty toan bo 79 exon ¢ mirc do cDNA.
Két qua da phat hién dugc 31/201 (15%) bénh nhan co dot bién diém.
Trong d6, 20 bénh nhan c6 dot blen v0 nghia (nonsense mutation) con
lai 1a cac dot bién thém nucleotid, mat nucleotid. Ti 1é vé th bién diém
trong nghién ciru nay so véi tac gia Yasuhiro Takeshima va cong su khi
nghién cau trén 442 bénh nhan DMD Nhat ban 14 kha twong dong. Ti 18
phat hién dugc dot bién diém trong nghién ctru cua Yasuhiro Takeshima
va cong su la 16%. Trong 20 dot bién vo nghia c6 14 dot bién thay thé
nucleotid C>T, 1 dot bién thay thé nucleotid A>T va 3 dot bién thay
thé nucleotid G>T, mot dot bien G>A nhu trong céc nghién ciu khac
trén s lugng bénh nhan 16n vi dy nhu cia Kevin M. Flanigan nim
2009 va Yasuhiro Takeshima nam 2010 . Dbi voi bénh nhan co dot
blen v0 nghia, qua trinh téng hop protein dystrophin s& bi dung lai khi
Xuat hién bo 3 két thac nay. Nhu Vay, cau trdc protein s& bi cat ngan va
bi thay ddi lam mit chic ning, gdy nén benh DMD. Trong nghién ctru
nay dot bién thay thé nucleotid C bang T 1a hay gap nhat. Két qua nay
cling twong dong véi nghién ctu cua Takeshima va cong su (2010) Véi
33/40 truong hop dot bién vo nghia. Cac dot bién nam rai rac cac exon.
Riéng ¢ exon 43 gip 3 truong hop bao gdm dot bién x6a doan va thém
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doan nho. Dot bién mat va thém doan nho da s6 lam léch khung dich
ma gay nén bénh DMD. Nhiing dot bién nay lam léch khung dich ma va
tao ra ma két thic sém (stop codon) Vi du, dot bién ¢.6274 InsTA trén
bénh nhan MS121, dot bién nay 1a dot bién thém 2 nucleotid TA vao vi
tri nucleotide 6274 trén cDNA. Dot bién nay lam léch khung dich ma
khi bién d6i bo 3 TAC ma héa acid amin Tyrosine (Y) thanh by 3 TTA
ma hoa acid amin Leucine (L). Khong nhitng vay, dot bien nay con tao
ra stop codon ¢ vi tri acid amin 2114 (sau vi tri dot bien 22 acid amin).
Dot bien nay lam thay thé hoan toan cau tric va chirc ning protein
dystrophin gay Ién bénh DMD. O d6t bién khac trén bénh nhan MS146
c6 dot bién c.4186InsA, dot bién nay tao Ién stop codon ngay tai vi tri
dot bién. Vé ti 1é cac dang dot bién diém. Dot bién tao ma két thic sém
(stop codon) chiém uu the véi 20/201 (10%) truong hop, dot bién thém
hay x0a nucleotid chiem ti 1¢ it hon véi 10/201 (5%) truong hop. Ti 1€
nay twong dong vai két qua nghién cau cua tac gia Takeshima (2010).
Nghién ciru ciing da phat hién duoc 1 bénh nhan cé dot bién tai vi tri
spllcmg site 1am anh hudng dén qua trinh phién ma gen. Nghién ctu
nay da phat hién dugc 90% bénh nhén loan dudng co Duchenne c6 dot
bicn gen dystrophin va 10% bénh nhdn DMD/BMD chua phat hi¢n
thay dot bien gen dystrophin, didu nay c6 thé do mét sb dot bién nam &
viing intron ma nghién ciru nay chua tim thay.
4.3 M@t sé &ng dung cia bian d6 dot bién trong diéu tri va chan
doan nguwoi mang gen

Bénh loan dudng co Duchenne 1a bénh di truyén gay hau ‘qua nang
né vai ban than bénh nhan, gia dinh va xa hoi. Do chua c6 thude diéu tri
trigt dé nén vigc d1eu tri bang licu phép gen, chan doan ngudi mang gen
va tu van di truyén s& gidp phan nang cao chét cudc song cho b¢nh
nhén, gia dinh. Trong nghién ctu nay Vi két qua dot bién thu duoc tir
bénh nhan. Ching toi tién hanh cac ky thuat phd hop dé xac dinh su
mang gen bénh cho cac nguoi nha bénh nhan. Vai sy biét trudc cac dot
bién, viéc xac dinh mang gen bénh cho nguoi nha bénh nhan tré nén dé
dang va thuan tién hon nhiéu. Viéc phat hi¢n duoc s6 lugng I6n bénh
nhan c6 dot bién gen dystrophin s& la nguon dir ligu di truyen quan
trong gilp cho viéc xac dinh nguol lanh mang gen bénh va chan doan
trude sinh, trén co s¢ d6 s& co nhing tu van di truyen thich hop nham
giam ti 1é méc bénh trong cong dong. Hon nira, voi su phat trlen cua cac
liéu phap diéu tri gen, nguon dir ligu di truyén nay sé 1am tién dé cho
vigc ap dung cac li¢u phap diéu tri phu cho nhitng ca bénh riéng biét.
Diéu nay that sw ¢ y nghia to lon khi ma tai nuéc ta hi¢n nay cac
phwong phap diéu tri méi ding lai & diéu tri noi khoa.
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KET LUAN
Qua qua trinh nghién ciru, chung t6i dua ra két luan sau:
1. X4c dinh ddt bién gen dystrophin trén bénh nhaAn DMD/BMD

D3 phat hién duge 182/201 bénh nhan DMD/BMD c6 dot bién gen
dystrophin chiém ti 1¢ 91%.

Cac dang dot bién duoc phat hién bao gém: Dot bién xo6a doan
chiém ti 1& cao nhat v6i 75,3%, dung thir hai 1a dot bién diém chiém ti
1& 17%, dot bién lap doan chiém ti 1€ thap nhat voi 7,7%.

2. Xay dung ban dd dot bién gen dystrophin trén bénh nhin
DMD/BMD Viét Nam

Budc dau di xay dyng thanh cong ban dd dot bién gen dystrophin
trén bénh nhan DMD/BMD Viét Nam.

Dot bién xo6a doan chu yéu tap trung & ving trung tim (70,8%) va
vung 5’ tan (18,2%).

Dot bién lip doan cha yéu tap trung & viing 5” tan, chiém ti 16 57%.

Dot bién diém khong tap trung & ving dot bién trong diém ma nim
rai rac trén cac exon tur exon 3-51. Trong d6, dot bién tao ma két thuc
som chi€m ti 1¢ cao nhat (65%), ti€p theo la dot bién thém va mat
nucleotid (32%), phat hi¢n mdt dot bién & vi tri splicing (3%).

KIEN NGHI

1. Thiét 1ap va quan 1y co so dit liéu vé dot bién gen dystrophin & bénh
nhan DMD/BMD Viét Nam

2. Thiét 1ap va quan 1y co s¢ dir liéu vé ngudi mang gen bénh
DMD/BMD.

3. Tu véan di truyén trudc hon nhan va chan doan truéc sinh cho
nhitng ngudi mang gen bénh trudce - trong qua trinh mang thai.



INTRODUCTION

1. RESEARCH RATIONALE

Duchenne Muscular Dystrophy (DMD) is a neuromuscular disease
most common hereditary, was detected in all of the different races in the
world. The frequency of the disease is about 1/3500 boys. This is a very
severe myopathy, progressive nature, severe over time. With severe
manifestations, along with mental disorders, DMD / BMD really is a
disaster not only for the patients themselves but also the burden of the
family and the whole community.

Currently there is no specific treatment method. With the
development of molecular biology in recent years, gene therapy for
DMD patients has brought great hope to patients. But with each
dystrophin gene mutation will have different gene therapy differently.
Therefore, the researchers identified genetic mutations in patients is an
important prerequisite to finding gene therapy effectively. In addition,
determining the exact gene mutation helps to diagnose chronic carriers,
prenatal diagnosis of genetic counseling in order to reduce the incidence
of disease, reduce the consequences of disease for family patients and
social.

In recent years, many foreign scientists as well as in the country has
conducted research and discovered genetic mutation of dystrophin in
patients with DMD. In Vietnam, there have been many studies on the
genetic mutation of dystrophin. However, major projects are only of
detecting mutations delete sections and focuses on two key mutation
region, there is no study yet conducted a comprehensive detection of
deletion mutations, duplication mutations and point mutations in exon
79 of the whole dystrophin gene.

2. Target

1. Identifying deletion mutations, duplication mutations and point
mutation of the dystrophin gene in patients with DMD / BMD.

2. Initial mapping dystrophin gene mutations in patients with DMD /
BMD Vietnam.

3. Practical significance and make new contributions to the thesis.

Duchenne muscular dystrophy is one of the disease should be
diagnosed early in order to have appropriate treatment and eliminate the



risk of disease in the community. This study is the first in Vietham to
apply the process to detect the dystrophin gene mutations include
deletion mutation, duplication mutation, point mutation. The process for
using the new technique is MLPA. This technique can detect both
deletion mutations and can detect duplication mutations. Moreover
MLPA technique is time for fast results, with only 2 PCR has amplified
all exon 79 of the dystrophin gene in 24 hours. This study was
conducted on a large sample of 201 patients. The findings suggest a
large number of patients carrying the gene mutations, including deletion
mutations, duplication mutations, point mutation. This is a precondition
for the application of gene therapy suitable, as well as provide a basis
for genetic counseling, diagnosis, genetic carriers, prenatal diagnosis to
minimize the incidence of community. This is the result not only of
scientific significance, practice but also humane.

4. Thesis structure

The thesis is presented in 111 pages (excluding references and
appendices); include: questioning (2 pages), review document (42
pages), object and research methods (15 pages), results (27 pages),
discussion (23 pages), concluding (1 page) and recommendations (1
page). The thesis includes 14 tables, 5 charts, 39 form; 101 references.

CHAPTER 1. REVIEW OF LITERATURE

1.1. Features of DMD
1.1.2. Clinical manifestations of DMD

Boys rarely manifest symptoms at birth or in the first years of the
period of early childhood. These symptoms usually begin between 3-5
years old, initiated by the difficulty walking, difficulty climbing stairs
and standing, legs apart patients often for sure, back hyperextension to
offset weak gluteal muscles . Gower early signs can be seen at 3 years
old and full expression at children 5 to 6 years. Time remaining patients
maintained the ability to move huge change. Most children with DMD
can go back to the age of 12. Dementia occurs in all patients, although
only 20 to 30% of patients under 70. Children's 1Q with DMD often
fatal in about 20s. The cause of death was respiratory failure during



sleep, congestive heart failure, pneumonia or choking and sometimes
due to clogged airways.

1.1.3. At the laboratory

1.1.3.1. Quantification Creatine Kinase activity

1.1.3.2. Method electrophysiological probe muscle

1.1.3.3. Muscle biopsy

1.1.3.4. Immunohistochemistry

1.1.3.5. Methods of molecular genetics determine gene mutations
1.1.4. Treatment of DMD

1.1.4.1. Medical treatment

1.1.4.2. Treatment by gene therapy
i) Design vector carrying for dystrophin mini or micro dystrophin gene
ii) Experimental drugs active readthrough
iii) Using antisense cause exon deletion
1.1.4.3. Treatment with cell therapy
1.1.5. Genetics of DMD

DMD is a genetic disease gene unit, follow the rules of genetics
linked recessive X chromosome has no corresponding allele on
chromosome Y. The mother is heterozygous gene carriers are capable
of transmitting the disease to 50% of boys and transmit the disease gene
to 50% of their daughter. Although DMD is a genetic disease linked
recessive sex, approximately 30% of patients are due to new mutations,
and of course the mother does not carry the disease.

1.2. The mutation of the dystrophin gene structure

Approximately 60-65% of the cases of DMD are due to deletion
mutation, gene duplication mutation accounts for 5-10% of cases and
about 25-30% are point mutations and other small mutations.

1.2.1. Deletion mutations

It was observed that about 60-65% of DMD mutations that
delete large sections on the dystrophin gene, concentrated mainly in two
key areas (also known as the "hot-spot") is the bottom 5 ‘(containing
exons 1-19) and the central region (containing exons 43-60).
1.2.2. Duplication mutations

Accounts for about 5-10% of cases. Of these, about 80% of cases
occur in the first loop section 5 'end, 20% occur in the central region
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and the distribution may differ slightly between populations and
different races.
1.2.3. Point mutations and other mutations

Occupy 25-30% of cases. Point Mutations in DMD mostly generated
stop code and cause serious illness. Currently there are over 200
positions of the DMD gene mutations have been identified.
1.3. Techniques for detecting genetic mutation of dystrophin
1.3.1. Polymerase chain reaction

PCR-based DNA polymerase activity of the synthetic operation a
new DNA strand from DNA mold circuit, with four types of nucleotide
material. This reaction should primers forward and reverse primers have
complementary sequences to the ends of the DNA sequence mold.
1.3.2. Fluorescence in situ hybridization
Using a short sequence of single stranded DNA sequences, called DNA
probe (probe DNA) to detect a target sequence. The DNA sample is
marked fluorescent probe and will hybridize with the target DNA on the
chromosome in mid or dispensation. Because of DNA probe
hybridization with complementary sequences, can detect and locate
specific locations DNA sequence analysis under fluorescent
microscopy.

1.3.3. Southern blot

In this method, the DNA is cleaved by specific enzymes. Then, the
DNA fragment in the mixture was separated by agarose gel
electrophoresis and then transferred to hybrid membranes. Next, the
DNA fragments to determine situated on the membrane is hybridized
with the specific oligonucleic fitted as radioactive tracers, fluorescent
dye, biotin ... The method of determining the corresponding image is
used to point out the product lines contain DNA fragments to be
detected with oligonucleotid hybrid membrane marker

1.3.4. Multiplex Ligation-dependent Probe Amplification
MLPA technique (amplification multiple probes) was first described
in 2002 by Schouten JP and CS, this is the new version of PCR, in
which multiple target DNA fragment was amplified only by 1 primers.
* The principle of the MLPA technique:



MLPA technique using probes capable of hybridization with specific
target DNA and probe design issues are very important. Each chain
oligonucleotide probes with 2 different sizes (called probes forward and
reverse probes). Connections between the 5 'to 3" is the buffer between
the 3 'and 5', containing 19-370 nucleotides and designed different
lengths depending on type probes in the destination agent. Clips cushion
designed different lengths so when PCR amplification will generate
DNA fragments with different length and separated by capillary
electrophoresis (marked fluorescent primers). Analysis results are
important steps in the MLPA technique. The analysis was conducted
based on image onions, raw data corresponding to each probe.

1.3.5. Sequencing

Machine automated gene sequencing is designed on the principle of
using dideoxynucleotid (ddNTP) invented by Sanger et al. With the
next generation of this machine, we used 4 different fluorescent colors
to highlight four types ddNTP.

1.4, Situation study DMD

In Vietnam, several studies tend to focus on identifying mutants
deleted gene fragment DNA level (based on single-PCR technique,
multiplex PCR, quantitative PCR ..) and only priority identified
mutations in two regions sentinel, while mutations in the dystrophin
gene could scattered across 79 exons of the gene. MLPA technique has
also been researching the first step in diagnosing mutations in the
dystrophin gene deletion segment, but has not been applied in the
diagnosis of mutations detected duplication and healthy people carry the
disease gene.

Chapter 2. SUBJECTS AND METHODS

2.1. Research subjects

Selection of 201 patients were diagnosed as muscular dystrophy
Duchenne / Becker at National Hospital of Pediatrics. Standard has
been described previously.

2.2. Methods



Study design: descriptive case series
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The process of determining the genetic mutation of dystrophin in

patients with DMD / BMD

2.3 Location Research

+ Center for Gene — Protein Research, Hanoi Medical University

+ Time study 1/2011 - 12/1013

2.4 The processes and techniques used in research

+ Multiplex Ligation-dependent Probe Amplification

+ Sequencing

2.5. Subject adhere research ethics in medicine

Chapter 3. RESULTS

3.1. Results DNA extraction, RNA, cDNA synthesis
3.2. The results identify genetic mutation of dystrophin

Research findings 182/201 patients case dystrophin gene mutation
causing DMD / BMD, 91% occupancy rate. Some patients have not
detected 19/201 cases, accounting rate of 9%.



3.2.1. Results identified mutations using MLPA technique
3.2.1.1 The results identify deletion mutations

In this study, all 201 samples of DNA are genetic mutations
identified by MLPA technique. DNA analysis of patients find the entire
exon 79 deletion mutation and duplication section P34 and P35 by 2
probemix. Each reaction MLPA are run together control samples were
normal men do not carry the dystrophin gene mutations.
Results of patients with mutations delete all dystrophin gene
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Flgure 3.3. The MLPA results of the patlent s MS1

Comment: MLPA results Figure 3.3 shows, compared with control,
PCR products correspond to the vertices of the exon from 1-79 in the
patient sample is lost completely, whereas PCR products of the internal
standard gene (Xql2, Xp22, Xq28, Xql3) still appeared the Summit
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showed the DNA quality meet the requirements. It demonstrates that
patients with mutations delete whole 79 exons on dystrophin gene
Results Patients with single exon deletion mutations
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Figure 3.7.MLPA Results of patients MS53.
Comment: Results MLPA Figure 3.7 shows that, compared with control
samples male, PCR products corresponding to the peak of exon 44
completely lost demonstrate mutations in patients with exon 44 deletion

This is the case top single loss should be combined with PCR to
confirm.

Exon 45 Exon 44 Marker

- + P - + P

100bp

500 bp

Figure 3.8. Electrophoresis of DNA PCR products with primers MS53
patients 44,45. (-) negative control, (+) positive control (P) patient samples

Comment: Photos electrophoresis PCR product of exon 44 and exon
45 shows, in control samples appeared in the second exon PCR lines 44
and 45 while in patients only present in exon 45 PCR bar disappear



PCR pointed out in exon 44, proving patients with exon 44 deletion

mutation.
Table 3.1. Results detect deletion mutation dystrophin gene

Exon n p?;;:' genotype Exon n p?;;:- genotype
Exon 1-79 1 DMD |Outframe |Exon 40-43| 1 DMD |Outframe
Exon 1-34 1 DMD |Inframe Exon 42-43| 1 DMD |Outframe
Exon 2-13 2 DMD |Outframe |Exon43-52| 1 DMD |Outframe
Exon 3 1 BMD |Inframe Exon 44 6 DMD |Outframe
Exon 3-7 4 DMD |Outframe |Exon 45 1 DMD |Outframe
Exon 3-13 1 DMD |Inframe Exon 45-46| 1 BMD |Inframe
Exon 3- 17 1 DMD |Outframe |Exon 45-47| 4 BMD |Inframe
Exon 3-21 1 DMD |Outframe |Exon 45-48| 1 BMD |Inframe
Exon 3-43 1 DMD |Outframe |Exon45-50| 7 DMD |Outframe
Exon 3-44 1 DMD |Inframe Exon 45-52| 7 DMD |Outframe
Exon 3-45 1 DMD |Outframe |Exon45-55| 1 BMD |Inframe
Exon 3-47 1 DMD |Inframe Exon 46-47| 1 DMD |Outframe
Exon 5-27 1 DMD |Inframe Exon 46-49| 1 DMD |Outframe
Exon 5-37 1 DMD |Inframe Exon 46-50| 6 DMD |Outframe
Exon 8 1 DMD |Outframe |Exon46-51| 4 DMD |Outframe
Exon 8-9 4 DMD |Outframe |Exon46-52| 1 DMD |Outframe
Exon 8-12 1 DMD |Outframe |Exon 46-55| 2 DMD |Outframe
Exon 8-13 1 DMD |Outframe |Exon 47 4 BMD |Inframe
Exon 8-43 1 DMD |Outframe |Exon47-48| 1 BMD |Inframe
Exon 8-46 1 DMD |Outframe |Exon48-50| 11 | DMD |Outframe
Exon 10-17 1 DMD |Outframe |Exon48-52| 2 DMD |Outframe
Exon 11-39 1 DMD |Inframe Exon 49-50| 6 DMD |Outframe
Exon 11-41 1 DMD |Inframe Exon 49-52| 8 DMD |Outframe
Exon 12-34 1 DMD |Outframe |Exon49-54| 1 DMD |Outframe
Exon 15-19 1 | DMD |Outframe |Exon50-52| 3 DMD |Outframe
Exon 16-17 1 DMD |Outframe |Exon 51 5 DMD |Outframe
Exon 16-19 1 DMD |Outframe |Exon51-52| 1 BMD |Inframe
Exon 17 1 DMD |Outframe |Exon51-53| 1 DMD |Outframe
Exon 19-50 1 DMD |Outframe |Exon51-55| 1 DMD |Outframe
Exon 30-43 1 DMD |Outframe |Exon 52 4 DMD |Outframe
Exon 31-43 1 DMD |Outframe |Exon56-62| 1 DMD |Outframe
Exon 32 1 BMD |Inframe Exon 61-67| 1 DMD |Inframe
Exon 38-43 1 | DMD |Outframe
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Outframe: Frame shift mutation translation; Inframe: frame shift
mutation causes no translation

Comment: With MLPA technique discovered 137/201 patients BMD
/ DMD deletion mutations, including 24/137 patients with a single
mutated exon deletion, mutation 2/137 patients outside hotspot areas.
Detecting 1/137 patients with mutations of exon 79 deletion whole, 24
deletion mutations but not deflect translational frame (inframe), 113
frame shift mutations translation (outframe).
3.2.1.2 Results identified duplication mutations

All patients who did not have mutations delete paragraphs are based
analysis to find mutations RPA formula duplication of author KK Lai et
al
Results Patients with single duplication mutation in the dystrophin
gene
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Flgure 3.7. MLPA Results of patlent MS10
(A) Male control P034 (B) Patients with probmix P034 MS10
(C) The results of analysis based on RPA.
Comment: For patients with MS10 image corresponding MLPA
probe in exon 43 shows the signal strength of the peak than the male
witness. After analysis based on RPR RPA ratio in exon 43 of the
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patients compared with male witness greater than 2 while the rate of
exon other RPR fluctuated around 1. Demonstrate patients with single
duplication mutation exon 43.

Table 3.2. Results of duplication mutations in the dystrophin
Exon n Pheno- | Genotype Exon n Pheno- | Genotype
type type
Exon 2 1 |DMD Outframe |Exon 19 1 |[DMD Outframe
Exon 2-4 1 |DMD Outframe |Exon 19-34 1 |[DMD Outframe
Exon 3-9 1 |BMD Inframe Exon 31-34 1 |[DMD Inframe
Exon 3-17 1 |DMD Outframe |Exon 43 1 |[DMD Outframe
Exon 3-7 1 |DMD Outframe |Exon 61-63 1 |[DMD Outframe
Exon 11-20,
1 |DMD Outframe |Exon 62 1 |[DMD Outframe
Exon 51-60
Exon 14-17 1 |DMD Outframe |Exon 5-7 1 |[DMD Outframe

Outframe: Frame shift mutation translation; Inframe: frame shift
mutation causes no translation

Comment: By analysis based on RPA and signal intensity of PCR
products corresponding to each exon compared to placebo was detected
in 14 patients with duplication mutations, including mutations
duplication 5/14 single exon, 1/14 patients had repeat paragraph 2
regions, 8/14 multiple exon duplication mutation.
Results Patients with point mutations in the probe of exon 18
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Trinhtw Genebank GCTCAGAAGCTGTGTTGCAGAGTCCTG
[ D6t bién p. Q743X ( c. 2227 C>T) |

GCTCAGAAGCTGTGTTGTAGAGTCCTG

Bé&nh nhan MS 28
Exon 17 2328-2329 | GGAACAGATCCT-GGTARAGCATGC 27.2 kb
Probe exon18  Exonis 2469-2470 | AGAAGCTGTGTT-GCAGAGTCCTGA 16.3 kb
Exon 19 2562-2563 AAAAGCTGAGAA-GTTCAGAAAACT 10.4 kb

Figure 3.12. The results identify gene mutations of patients MS28
(A) male control P034, (B) Patients with probmix P034 MS28, (C)
Results of analysis based on RPA, (D) Results of sequencing compared
to Genebank sequence (exon 18) and exon 18 probe .

Comment: On the image of the patient MLPA MS28, PCR products
corresponding to the peak of exon 18 can appear very low signal peaks
but this result shows that the patient may have mutated exon 18. They
cleared | check exon 18 have actually been deleted paragraph or by



13

PCR, the results showed that still appear lines corresponding PCR
product of exon 18 patients demonstrated not deleted exon 18. PCR
products conducted sequenced, the results showed that mutations occur
at positions point ¢.2227C> T, this mutation is located in attachment
site of exon 18 probe should have affected the performance amplified
exon 18 MLPA reaction, making the top of the received signal is lower
than the control sample.

3.2.2. The result determined by sequencing

Results Patients with mutations replace one nucleotide created stop
codon

These patients did not detect deletion mutations, duplication
mutatuons is conducted sequenced cDNA level. Using nested RT-PCR
technique to amplify the full length cDNA of the dystrophin gene
corresponding to 10 different gene segments. RT-nested PCR products
will be sequenced.

1CD 1EF 2CD 2EF 3CD 3EF 4CD 4EF 5CD SEF
[ [ [ [ [ I 1 1 [

C P C P C P C P C P C P C P C P C P C P

c.1702 C>T
c.1702 p.Q568X

v v
I
ol (bl o
B
Figure 3.13. Results of analysis cDNA of patient MS123

A) Image electrophoresis of RT-PCR products patients MS123 code;
(B) Results of samples sequenced cDNA evidence; (C) Results cDNA
sequencing the patient sample.

Comments: Photos electrophoresis nested RT-PCR showed that the
clarity, specificity was calculated as the size and with the reference

sample. RT-PCR products were sequenced, compared with GeneBank
sequence indicate nucleotide mutation of C to T substitution at position
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1702 in the cDNA, altering the codon CAA TAA create codes ending .
Results showed that patients with mutations ¢.1702C> T (p.Q568X) in

exon 14 of the dystrophin gene.

Results Patients with mutations insertion 4 nucleotides

€.6224A

€.6224InsTGTA
p.Leu2075LeufsX10

GCTTCCTGTAGCTTCACCCTTTC‘GCTTCCTGTA(::bGCTTCACCCTTTC

M\ /\A

Figure 3.14. Results cDNA analysis of patients MS128
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(A) Results of samples sequenced cDNA evidence; (B) Results cDNA
sequencing MS128 patient sample.

Comments: On the sequencing results showed that patients with
mutations MS128 TGTA additional 4 nucleotides at position ¢.6224 in
exon 43 of the dystrophin gene. More 4 nucleotide mutations were
formed early end position in the amino acid 10th starting position for

the protein dystrophin mutations truncated.

Table 3.3. Results point mutations in the dystrophin gene

TT MS c.DNA Exon Protein Phenotypg
1 |MS127 |[c.184insC Exon3 |p.Leu6lprofsX27 DMD
2 |MS134 [c.433C>T Exon 6 |p.Argl45X DMD
3 |MS189 |c.724C>T Exon8 |p.GIn252X DMD
4 |MS138 |c.1062G>A Exon 10 |p.Trp345X DMD
5 |MS129 [c.2797C>T Exon 11 |p.GIn933X DMD
6 |MS132 €.1201C>T Exon 11 |p.GIn401X DMD
7 |MS137 €.1492G>T Exon 13 |p.Glu498X DMD
8 |MS123 |c.1702C>T Exon 14 |p.GIn568X DMD
9 |MS126 |c.1827A>T Exon 16 |p.Lys613X DMD
10 |MS28 €.2227C>T Exon 18 |p.GIn743X DMD
11 |MS176 |c.2365G>T Exon 19 |p.Glu789X DMD
12 |MS144  |c.2302C>T Exon 19 |p.Arg768X DMD
13 |MS122  [c.2569C>T Exon 20 |p.GIn856X DMD
14 |MS196 |c.2887delT Exon 22 | p.Ser963Pfsx40 DMD
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15 |MS200 |c.3151C>T Exon 23 |p.Arg1051X DMD
16 |MS141 |c.3347-3350delAGAA |Exon 25 |p.Lys1116MetfsX15 DMD
17 |MS159 [c.3580C>T Exon 26 |p.GIn1194X DMD
18 |MS131 |c.3715InsTAAATAG |Exon 27 |p.Glu1438X DMD
19 |[MS139 |[c.3767InsT Exon 27 |p.Gly1256ValfsX15 DMD
20 |[MS162 |c.3766,3767InT Exon 27 |p.Gly1256Valfs15X15 DMD
21 |MS184 |c.3940C>T Exon 29 |p.Argl314X DMD
22 |MS130 |c.4212,4213 del TC Exon 30 |p.GIn1405fsX11 DMD
23 |[MS146 |c.4186InA Exon 30 |p.Tyr1396Xfs DMD
24 |[MS180 |c.4729C>T Exon 34 |p.Argl577X DMD
25 [MS171  |c¢.5530C>T Exon 39 |p.Argl844X DMD
26 |[MS187 |c.5899C>T Exon 41 |p.Argl967X DMD
27 |[MS121 |c.6274 Ins TA Exon 43 | p.Tyr2092LeufsX22 DMD
28 |[MS124 |c.6237,6238 del CC Exon 43 | p.Ser2079Serfs2X DMD
29 [MS128 |c.6224InsTGTA Exon 43 |p.Leu2075LeufsX10 DMD
30 [MS125 |c.7522G>T Exon 51 |p.Glu2508X DMD
31 |[MS207 |9361+1 G>A intron 64 BMD

3.3 Map dystrophin gene mutations in patients with DMD / BMD

Vietnam

3.3.1. Distribution of the dystrophin gene mutation

Using MLPA technique, nested RT-PCR and sequenced to identify
mutations delete paragraph, duplication mutation and point mutation in
exon 79 of the whole dystrophin gene. Percentage distribution of the
dystrophin gene mutation is only in table 3.4.

Table 3.4. Percentage distribution of the dystrophin gene mutation

Mutation n Ratio (%0)
Deletion 137 75,3
Duplication 14 1.7
Point 31 17,0
Sum 182 100

Comments: 182/201 patients DMD / BMD dystrophin gene
mutations, including mutations delete sections 137/182 75.3%,

duplication mutation 14/182 (7.7%), 31 point mutations 31/ 182 (17%).

Table 3.5. Percentage distribution of gene mutations in patients
DMD and BMD
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Phenotype
Mutation DMD BMD
n % n %
Deletion 122 74 15 88
Duplication 13 8 1 6
Point 30 18 1 6
Sum 165 100 17 100

Comments: Number of patients with DMD mutations detected 165
cases, accounting for 91% ratio. In which case deleting sections
122/165 74%. Duplication mutation 13/165 8% of cases and point
mutations 30/165 18% of cases. The number of BMD patients with
mutations detected 17 cases. Of these mutants deleted paragraph
majority with 88% 15/17 case, remaining duplication mutation 1/17 6%
of cases, point mutations 1/17 (6%).
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3.3.2. Distribution of deletion mutations of the dystrophin gene
Table 3.6. The rate of deletion mutations

Deletion mutation (n=137) Ratio (%0)
Single exon 24 175
Multi exon 111 81.0
Deletion mutation outside

2 15
hotspot areas

Comments: With 137 cases of mutations delete paragraph: there is a

single exon deletion 24/137, 2/137 outside hotspot areas to delete
paragraphs, sections 111/137 delete multiple exon case.

Table 3.7. Percentage distribution of region deletion mutation

Region of deletion mutation (n=137) | Ratio (%)
5 'region (Exon 1-20) 25 18.2
Center region (Exon 40-53) 97 70.8
Long deletion: 5’ to center region 12 8.8
Other 3 2.2

Comments: Of the 137 cases detected mutations are deleted:
Deletion the center dominate 70.8% 97/137 proportion, followed by
region 5 '12/137 proportion of 18%, deletion long from region 5 'to the
central region 12/137 proportion of 12%, the rest are deleted mutations

in other region.

3.3.3. Distribution of duplication mutation dystrophin gene
Table 3.8.Percentage distribution duplication mutation region

Region of duplication mutation (n=14) Ratio (%)
5 'region (Exon 1-20) 8 57
Center region (Exon 40-53) 1 7
Long deletion: 5’ to center region 1 7
Other 4 29

Comments: Of the 14 cases of duplication mutation detected: Repeat
a section of region 5 'end majority proportion 8/14 57%, followed by
repeat segments and region outside region central 5'tan 4 / 14
percentage of 29%, 1/14 (7%) cases of duplication mutation in the
center and 1/14 (7%) cases have mutations repeat long passages from
region 5 'to the center .
Table 3.9. The rate of duplication mutation
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Duplication mutation (n=14) | Ratio (%)
Single exon 4 29
Multi exon 9 64
Duplication mutation on two separated 1 7
region

Comments: With 14 cases of duplication mutation: with a single
4/14 exon duplication, duplication, two region 1/14, 9/14 cases multiple
duplication exon.

3.3.4. Distribution of point mutations of the dystrophin gene
Table 3.10. Percentage distribution of point mutations

Point mutation (n=31) Ratio (%0)
Stop codon 20 65
Insertion / deletion small 10 32
Splicing site 1 3

Comments: With technical direct sequencing we have detected 31
cases in which point mutations creating stop codon mutations prevail
with 20 cases. Add and delete nucleotide mutation was 10 cases. 1 cases
have mutations in splicing position.
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Figure: Map of deletion mutation dystrophin gene
Chapter 4. DISCUSSION

4.1. The process of extracting DNA, RNA and cDNA synthesis
4.2. Determining the genetic mutation of dystrophin
4.2.1. Identifying mutations using MLPA technique

MLPA technique is technically possible to amplify the diversity in
the number of gene copies in a few different. Based on this advantage,
MLPA is often used in the diagnosis at the molecular level some
genetic disease that causes the phenomenon is due to be deleted or
duplicated by specific genes. MLPA method in recent years is a
technique widely used in research laboratories for diagnostic genetics at
the molecular level of some diseases. In this study, MLPA technique
was used with the kit has been commercialized as SALSA MLPA P034
KIT-A2 / P035-A2 of the company MRC Holland. Probemix P034 /
P035 DMD contains probes for each exon of the DMD gene on the
location of the chromosome Xp21.2. Also, there is a probe for exon
DP427c. Kit includes 80 probes are divided into 2 probemix: P034 and
P035. Thus, with the implementation of two MLPA reaction, enough to
survey the number of copies of all 79 exons in the dystrophin gene. In
each probemix, besides 40 probe specific for exon 40 of the dystrophin
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gene also has 5 reference probe serves as proof internal quality
assurance controls for each reaction MLPA. MLPA is a new technology
in Vietnam with many outstanding features, just 2 PCR with a time of 2
days MLPA technique can examine the entire exon 79 in the dystrophin
gene to detect mutations delete paragraph and gene duplication is
accounted for 65-75%. In this study, 201 patients received the full
technical application MLPA to identify gene mutations. The results
obtained after running by capillary electrophoresis machines will be
analyzed by software dedicated to identifying patients with deletion
mutant gene segment or duplication. By MLPA technique, discovered
152 cases have mutations deletion and duplication segment accounted
for 75% ratio. In which case deleting paragraph is 137/201 proportion
68%, 14 cases accounting duplication ratio of 7%. MLPA technique has
the advantage of detecting mutations delete the entire paragraph on
exon 79 of the dystrophin gene that multiplex PCR technique as
classical undetectable. With multiplex PCR technique, two authors is
Chamberlain and Begg was designed between 1988 and 1990 used to
detect common mutations in two key areas that mutation is the 5 'end
(exons 1-20) and central region (exons 40-53), and thus only detectable
exon 19 without detectable mutations outside this region. In this study,
in addition to the deleted paragraph common mutations detected
research also detected 14 patients with a duplication mutation and 2
patients had mutations delete the sections outside hotspot. With such
advantages MLPA is seen as a useful technique in determining deletion
mutant dystrophin gene segments and duplication. According to
research by Tanja Latic et al 2005, MLPA technique applied in 133
cases the authors detected 88 cases of mutation accounts for 66% ratio.
Among patients with mutated delete paragraph, the results obtained in
patients with MS1 showed an absence all the amplification products of
the probe corresponding to exon 79 of the dystrophin gene. Meanwhile,
the amplification products corresponding to the reference probe and
internal standard are present. This demonstrates the quality of the DNA
extracted from peripheral blood of patients to ensure the requirements
and technical procedures MLPA is a normal place. This demonstrates
that patients with mutations MS1 delete the entire paragraph exon 79 of
the dystrophin gene. This is a mutation causing a severe clinical picture
dystrophin protein is synthesized completely. Analytical results also
completely homologous genes with clinical characteristics of patients:
Patients with muscle weakness appear at an early age was 3 years old,
false muscular hypertrophy signs clearly legs, difficulty climbing stairs ,
CK levels in the blood rise very high (15,000 1U / I) and patients who
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had completely lost the ability to walk since age 9, earlier than other
DMD patients often lose the ability to walk at 12 or 13 years old. In
patients studied 3 MS3 codes, MLPA analysis showed that patients with
mutations deleted from exon 61-67 segment. Similar numbers of
patients with MS24 study, this mutation did not cause translational
frame shift, and as far as can theoretically cause mild disease BMD,
however, clinical manifestations in patients with severe disease DMD.
This can be explained by mutations in patients with end zone C, this
region has a very important function for the protein dystrophin, the
connective membrane, so mutations in this region will lose link function
can cause severe illness. For instance mutations delete a single exon, by
one of the technical limitations of the probe MLPA is not paired or
paired with exon corresponding poorly positioned when paired with
point mutations. So on images obtained MLPA will lose or reduce the
height of the peak respectively, similar to the images to delete
paragraph 1 exon. So, for those mutations delete a single piece obtained
by exon MLPA technique, to reexamine classic PCR primers
corresponding to prevent false mutations. In this study, using MLPA
technique and classic PCR techniques, has detected 24 patients with
mutations delete a single exon, representing 17.5% of patients have
mutations delete paragraphs. Of the 24 cases detected by MLPA
technique, a single case of deleting paragraph exon 18. This result is
inconsistent with the test results back by PCR to amplify exon 18.
Undertake sequencing exon 18 have found patients with point mutations
€.2227C> T (p.Q743X). This mutation is located at the mounting
location of the probe in response exonl8 MLPA, should have prevented
the pairing of this probe or affect amplifier performance exon 18 of the
MLPA reaction, making the top of the received signal does not clearly.
This interpretation of the results obtained by the MLPA technique.
Regarding paragraph deleted mutation rate in this study was achieved
was 68%, compared with other studies worldwide have differences. In
the study by authors Trimarco (2008) on Italian population ratio was
74.5% clip deletion. Compared to some countries in Asia showed:
research on patients with DMD / BMD China with a sample size of 249,
Zeng et al (2008) have given mutation rate is 65% deleted paragraph.
The study's author Hwa (2007) in patients with DMD / BMD Taiwan,
the rate of deletion mutants low segment with 36%. While research on
DMD patients / US BMD of 3 authors Gaudio (2008) with a sample
size of 97 patients and Hegde (2008) White (2002) with a sample size
of 102 patients who delete paragraphs also lower than this study, who
found 17.5%, respectively, 40% and 36%. Regarding regional
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distribution of mutants deleted paragraph in this study showed that
mutations delete segment focuses primarily central region with 97 cases
of proportion 70.8%, followed by the 5 'with ratio 18.2%, mutation long
paragraph deleted from the 5 'end to the central region of 12 cases,
accounting for 8.8% rate. The study results are consistent with studies
in several other countries such as Germany, who surge up the center to
92.5% followed by the countries Japan, Russia, Turkey, Israel, Greece
Spain and South India, who ranged between 76.6-81% respectively.
This result is consistent with studies of Chaudhary 2009. In this study,
duplication analysis, we used the formula of the author Lai et al (2006)
as described in the methodology section . In patients with code MS120,
on images obtained MLPA peaks corresponding to exon 62 of exon 62
peaks higher than the control samples, while the height of the peak
corresponding to the other exon relatively equal. After calculating the
ratio RPR exon 62 of the patients compared with control samples, the
percentage of patients RPR near exon 62 by 2. This proves that there is
repetition in patients with exon 62 MS120 code. On the other patient
with codes 110, based on images obtained MLPA and after calculating
the RPR, who also came to the conclusion patients with exon 3-7
iterations. With technical advantages MLPA detected an additional 14
cases of duplication mutation of the total 201 patients analyzed
proportion of 7%. The rate was similar to some other studies
worldwide. Casanar Research (2010) and Latic (2005), who found that
mutation is 7.3% duplication. Research on Chinese patients of author
Wang (2008) and Zeng (2008) respectively detect duplication mutation
is 6.2% and 5%. Another study author Takeshima (2010) and
colleagues in 442 Japanese patients who detect duplication mutations
was 8% [55]. However, the rate of mutation has been costly duplication
on the US population with the rate are 26.4%, 25%, 14.4% of the
authors White (2002), Hegde (2008), Gaudio (2008). This is new in this
study compared with previous studies in Vietnam. Regarding regional
distribution duplication mutation in this study showed that mutations
focused primarily duplication region 5 'end with 8 cases of proportion
57%, the proportion of low center with 1 case, accounting the rate of
7% and 1 case of patients with mutations extending from the 5 'end to
the central region accounted for 7% rate. In addition, 4 patients have
mutations outside the 5 'end and center regions accounted for 29% ratio.
The study results are consistent with studies in several other countries.
In this study, who duplication and delete sections obtained 75% reach
of Antonella Carsana study (81.1%) of Trimarco (84.6% of 506 patients
studied. Higher than the studies in USA, Germany and Taiwan. In
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Vietnam, the majority of studies implemented only to the extent
determined by mutants deleted paragraph Multiplex PCR techniques
such as Nguyen Thi Phuong's research in 2002, Nguyen Thi Phuong
Mai 2007 . However, the study by Multiplex PCR techniques with
primers 19 only identified mutation common in hotspot areas and not
determined by the end position of mutation (deletion end point) for the
mutation delete multiple exon segments. A further technique has several
advantages over it's identified deletion mutations in mMRNA levels
passage of Nguyen Thi Bang Dew et al application. With this technique
the author has detected 20 out of 40 patients studied proportion of 50%.
This rate is much lower than the 68% surge in paragraph delete this
research. But a new technique has several advantages compared to PCR
neck Multiplex PCR dictionary or technical but also just stop at
detecting mutant gene deletion carriers segment and delete sections.
Compared with MLPA technique can not detect deleted passage, people
carry genes that can erase sections detect mutant gene duplication and
bearer duplication.
4.2.2. Point mutations

Patients with mutations undetectable by MLPA technique will be
conducted sequenced exon 79 entire cDNA level. Results were
discovered 31/201 (15%) patients with point mutations. Of these, 20
patients with nonsense mutation (nonsense mutation), the rest are more
nucleotide mutations, loss of nucleotides. The rate of point mutations in
this study compared with author Yasuhiro Takeshima et al when
research on 442 patients with DMD Japan is quite similar. Rate detect
point mutations in the study by Yasuhiro Takeshima et al was 16%.
Nonsense mutations in 20 of 14 mutant nucleotide substitution C> T, 1
mutations replacing nucleotides A> T and 3 nucleotide mutations
replaced G> T, a mutation G> A as in other studies on Large numbers
of patients such as Kevin M. Flanigan Yasuhiro Takeshima 2009 and
2010. For patients with nonsense mutation, the protein dystrophin
synthesis process will be stopped when the third appearance this end.
Thus, the protein structure will be shortened and altered functional loss,
causing DMD. In this study, mutations replaced with T nucleotide C is
the most common. This result is similar to the study of Takeshima et al
(2010) with 33/40 nonsense mutations case. These mutations are
scattered all exons. Particularly in exon 43 encountered 3 cases include
deletion mutants and add the small section. Suddenly disappeared and
more small section majority deflect translational frame caused DMD.



24

These mutations deflect translational frame and generate code ending
(stop codons). For example, mutations in patients ¢.6274 Insta MS121,
this mutation is mutated by 2 nucleotides TA at nucleotide position
6274 in the cDNA. This mutation deflect translational frame when
converting the amino acid coding 3 TAC Tyrosine (Y) of the amino
acid coding 3 TTA Leucine (L). Not only that, this mutation also
creates a stop codon at amino acid position in 2114 (after position 22
amino acid mutations). This mutation completely replace the structure
and function of the protein dystrophin causes to DMD. In other
mutations in patients with mutant MS146 ¢.4186InsA, mutations make
up the spot stop codon mutations. Regarding the rate of point mutations.
Mutations early stop codon (stop codon) dominated with 20/201 (10%)
cases, add or delete nucleotide mutation percentage less with 10/201
(5%) cases. The rate was similar to findings of the author Takeshima
(2010). The study also detected one patient with mutations in splicing
site location to affect gene transcription. The study found 90% of
patients with Duchenne muscular dystrophy have dystrophin gene
mutation and 10% of patients with DMD / BMD have not found
mutated dystrophin gene, which can be caused by a number of
mutations located in the introns but this study has not found.
4.3 Some applications of mutation map in treatment and diagnosis
of people carry the gene

Duchenne muscular dystrophy is a genetic disease causing severe
consequences to the patients themselves, their families and society. Do
not have radical treatment, treatment by gene therapy, genetic
diagnostics carriers and genetic counseling will help improve quality of
life for patients and families. In this study the mutation results obtained
from the patient. We carried out the appropriate techniques to determine
the gene carriers for the patients' relatives. With foreknowledge of
mutations, identifying gene carriers for the patients easier and more
convenient. The discovery of large numbers of patients with mutated
dystrophin gene is the source of genetic data important for determining
the carriers and diagnose diseases before birth, on that basis, will have
the genetic counseling appropriate to reduce the rate of infection in the
community. Moreover, with the development of gene therapy, genetic
data source will make preconditions for the application of proper
treatment for individual cases. This really has great significance in our
country where today the new treatment method stops at medical
therapy.
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CONCLUDE

Qua qué trinh nghién ctru, chung t6i dua ra két luan sau:

1. Determining the genetic mutation of dystrophin in patients with
DMD / BMD

Detected by 182/201 patients DMD / BMD dystrophin gene
mutations account for 91% ratio.

The mutation was discovered include: Mutation delete paragraphs
highest percentage with 75.3%, second is point mutation percentage
17%, duplication mutation lowest percentage with 7, 7%.

2. Mapping dystrophin gene mutations in patients with DMD /
BMD Vietnam

Initially built successfully map gene mutations in patients with DMD
dystrophin / BMD Vietnam.

Mutations delete paragraph mainly concentrated in the center
(70.8%) and region 5 'end (18.2%).

Duplication mutation primarily concentrated in the 5 'end, 57%
proportion.

Not concentrate point mutations in the key mutations that are
scattered on the exons from exon 3-51. In particular, mutations create
codes ending highest proportion (65%), followed by additional
mutations and loss of nucleotides (32%), detecting a mutation at
position splicing (3%).

REQUEST

1. Establish and manage a database of dystrophin gene mutations in
patients with DMD / BMD Vietnam

2. Establish and manage a database of gene carriers of DMD / BMD.

3. Genetic counseling before marriage and prenatal diagnosis for the
gene carriers before - during pregnancy.



