Duchenne

H22-

-015




H22-

Duchenne
) - S A —




Duchenne

Duchenne DMD
mMRNA
DMD
MRNA
cDNA 5
HelLa
3500 1
DMD 20
MRNA
Pediatric
Research DMD
Takeshima, 2006
A mMRNA
Duchenne DMD




MRNA
MRNA
DMD
1
DMD
2
3
79
DMD MLPA
cDNA
DNA

PCR

76

HelLa
RT-PCR

2

26

DMD

MRNA

H492

H492



Duchenne 1
DMD
MRNA MRNA
MRNA
5
( 1) 5 4
1 2
MRNA
c.93+5580T>A
a 132bp t
e <
F——""""— 170318bp |
c.m+m¢>e
02bp
ey a& ot : 26 |—
1 bp ] b
[ hp |
c.3787-843C>A
a 119bp -4
—{Z] g B SR
1 7141bp o202y
c.9225-285A>G
aQSBhp gtca\(_g
—{ 62 } g e
l 62581bp 1L285bp,
c.9807 +2714C>T
adi2ibp ¥
e s
| 2714bp . 21056bp |
1
1 5




Cryptic Exon
[[1b 2cs |

a

1c 3a-s

Exon
7 21364560
9 24374761
11 25 38 51 66
Al 1726395375
18 30 41 54 76
19 35 42 59 77

Cryp;i:_:‘ Esx;:n E’g’gzﬂ SIZE
b [g 67=] GCs'ss i -
<46.8 =
__,___————"y‘e’"/, No Exon Cryptic Exon
Exon - [ sa3'ss | D[z] d |2 i;ﬂ
C 8 20 33 49 62 71
10 22 34 S0 63 72 Cryptic Exon Exon
BEZESR <[] e[z
Malueka et al. 2012
2 77
. ] size
intron | mutation group
(nt)
77 1 2 c.93+5590 T>A 132
26 2| 25 |c.3432+2240 A>G 202
S) 3| 27 |c.3787-8436 119
( 2 4| 62 |c.9225-285 58
5 67 c.980+2714 121
3
5
26
15 H492
5
RT-PCR
A C
(1
TGO003




10 S-

RNA/ENA

RNA/ENA

DMD

DMD
DMD

DMD

DMD



2.
1
2.
3.
1
DNA
2

H492









R.G. Malueka,

diagnosis to molecular
therapy

the Korean
pediatric Society

M.yagi, . . -
H.Awano, 'ior‘]r:jtlﬁigsg (;It'%) nhuiﬂ?;(')ﬂe 17th International
Tlee . 45 skipping at a low EC50|Condress of the 1y,
E.K. Dwianingsih, in a cell-free splicing World Muscle
A.Nishida, Svstem Society
Y. Takeshima, y
M.Matsuo
R.G. Malueka,
Y. Takaoka ,
M.yagi, Categorization of 77 :
H.Awano, dystorophin exons into g)tnh :gégrorﬁﬂgnal
T.Lee, five groups by a decision Wor?d Muscle 2012
E.K. Dwianingsih, tree using indexes of Societ
A.Nishida, splicing regulatory factors y
Y. Takeshima,
M.Matsuo
14th Asia Pacific
e . Congress of
M dentification OfPediatrics and 4th
Matsuo M mutations in a mammothAsia Pacific 2012
Slze gene Congress of
Paediatric Nursing
14th Asia Pacific
Congress of
Modulation of splicing to|Pediatrics and 4th
Matsuo M restore a gene function  |Asia Pacific 2012
Congress of
Paediatric Nursing
Nishida A,
Kataoka N,
Takeshimay, .
Yagi M, Chemical treatment 4Ath International
A enhances skipping of a
wano H, mutated exon in the Congljress of 2011
Ota M, . Myology
ltoh K. dystrophin gene.
Hagiwara_M,
Matsuo M.
Duchenne muscular The 61st Autumm
Matsuo M dystrophy from gene Annual Meeting of 5011




Antisense RNA/Ethylene

Yagi MLee T bridg_ed nucleic acid chi The American Soc
Awano H mera induces exon 45 Skiety of Human Ge
T i ipping in cultured myocy| "~ 2011
akeshima Y,t . netics 61th Annu
Matsuo |-5> from_DMD patients al Meeting
M ——— \with 6 different deletion
— mutations.
Takeshima,Y.,
Yagi, M., Mutation spectrum of th
Awano, H., e dystrophin gene in 45 [15th International
Yamauchi, Y., 6 Duchenne/Becker musc| Congress of the 2010
Malueka, R.G., ular dystrophy cases fro (Would Muscle Soc
Dwianingsih, E.K., m one Japanese referral |iety
Nishio, H., center
Matsuo, M.
Antisense RNA/ethylene-
Yagi, M., bridged nucleic acids chi .
Ota, M., mera induces exon 45 sleCth Interna}tlohnal
Awano, H., ipping and restores dyst ongress of the 2010
. . . - Would Muscle Soc
Takeshima, Y., rophin expression in my| et
Matsuo, M. ocytes of Duchenne mus y
cular dystrophy
Yagi, M.,
rwana Heshima, Y, Antisense RNAIENA chi
A mera ageinst dystrophin .
Ot Ntueka, . |,oXon 45 leads exan a5 |0 AATEL Meel
va’ian'iné’sih E skipping followed by dys cleotide Therapeu 2010
K Nishida ‘trophin expression in cel tics Society
A" L’els from Duchenne muscu
e, T.. lar dystrophy
Matsuo, M.
Nishida, A.,
Kataoka, N.,
Takeshima, Y., .
Yagi, M. Chemical treatment of The American Soc
AWano muscular dys_tro_phy thatiety of Human Ge
H O enhances sklppl_ng of th netics 60th Annu 2010
ta "M e muta‘_ced exon in the d al Meeting
Ité)h K ystrophin gene

Hagiwara, Y.,
Matsuo, M.




Takeshim

Optimizing RNA/

Exon skippin

Yagi, M. ntisense oligonucﬁsartzma'Rnd protocols. Erlé;:an ;@W Jero012  |131-141.
Matsuo, |leotides using in ' Methods Mol '
M. vitro splicing. Biol.
2012 (1196
\%

Fifity years

of neuromus
Mtasuo Treatment of Du cular disorde
M —chenne muscular| r research af
— dystrophy by in ter discovery|| GAKU-
Takeshim|duction of exon sTakeda S. | of creatine |SHOIN [Tokyo (2011 |103-109.
a,y., kipping with ant kinase as a |Ltd.
Yagi, M isense oligonucle diagnostic m

otides

arker of mus
cular dystrop
hy.




Rani

Sasongko Mutation Spectrum of
Sarina Dystrophin Gene in
David Malaysian Patients |Journal of 2013
Salmi with Neurogenetics
Zilfalil Duchenne/Becker
Matsuo,M Muscular Dystrophy
Zabidi-Hussin
Thu Tran,TH., Molecular characteriz
Zhang,Z., ation of an X(p21.2;q
Yagi,M., 28) chromosomal inv
Lee,T., ersion in a Duchenn
Awano,H., e muscular dystrophlJ Hum Genet |58 33-39 2012
Nishida,A., y patient with ment
Okinaga,T., al retardation reveal
Takeshima,Y., |s a novel long non-c
Matsuo,M. oding gene on Xq28.
Solyom S, EWINg|pathogenic orphan tr
?aDIéeHs%rilfnk: bC, ansduction created b
Y. Awano H, y a non-reference LIHum. Mutat. 33 369-371 2012
Matsuo M, NE-1 retrotransposo
Kazazian HH Jr.|™-
A G-to-T transversio
Ota, M., n at the splice accep
Takeshima, Y., [tor site of dystrophin
Nishida, A., exon 14 shows multGenet Test Mol - 3.8 5012
Awano, H., Lee, |iple splicing outcome| Biomarkers.
T., Yagi, M., s that are not exem
Matsuo, M. plified by transition

mutations.




Malueka,R.G.,

Masuo, M

er.

Takaoka,Y., Categorization of 77

Yagi,M., dystrophin exons int

Awano,H., 0 5 groups by a deci

Lee,T., sion tree using indexBMC Genetics. |31 13-23 2012
Dwianingsih,E. |es of splicing regulat

K., Nishida,A., |ory factors as decisio

Takeshima,Y., In markers.

Matsuo,M.

Malueka, R., Antisense oligonucleo

Yagi, M., Awano,[tide induced dystrop

H., Lee, T., hin exon 45 skipping

Dwianingsih, at a low half-maxiNycleic Acid Thi2l 347-353. 2011
E.K,, Nishida, |mal effective Concenterapeutics _

A., Takeshima, |ration in a cell-free

Y.,_Matsuo, M. |splicing system.

Nishida, A.,

Kataoka, N., Chemical treatment

Takeshima, Y., |enhances skipping of

Yagi, M., Awano,l a mutated exon infNat Commun |2 308. 2011
H., Ota, M., Itoh,| the dystrophin gen

K., Hagiwara, |e.

M., Matsuo, M.

Rani, A.Q.,

Malueka, R.G.,

Sasongko, T.H.,

Awano, H., Lee, [Two closely spaced n

T., Yagi, M., onsense mutations inMol Genet Meta

Zilfalil, B.A., the DMD gene in ab 103 303-304. 2011
Salmi, A.B., Malaysian family.

Takeshima, Y.

Zabidi-Hussin,

Z.A., Matsuo, M.

Takeshima, Y., |\utaion spectrum of

éi?;ull\(/la v the dystrophin gene

AWano H N in 442 Duchenne/Be

Zhang,'Z.," cker muscular dystrolJ Hum Genet |55 379-388. [2010
Yamauchi, Y., phy cases from one

Nishio, H.. Japanes referral cent




Okizuka, Y.,

Low incidence of lim

'Il'tiﬁesélir;%aﬁé b-girdle muscular dy

\war ' Istrophy type 2C reve
Nannane: e |ated by a mutation 5iM© Med Gen€lyy - lag 2010
Kumggai T 7 [tudy in Japanese pat
Yagi, M., [ients clinically diagn
Matsuo M osed with DMD.
Kubokawa, 1.,
-(gakei/lh'ma’ Y. Molecular characteriz
E;?),mo;c,o M ation of the 5-UTR
Okizuka, v.,  |°f retinal dystrophiny,, 6 2590-2597. [2010
Mori. T reveals a cryptic int
Nishimura. N. |ron that regulates tr
Awano, H.,'Yaigi, anslational activity.
M., Matsuo, M.
Dwianingsih, |a japanese child wit
E'ﬁ'fTﬁkliSh'ma' h asymptomatic elev|
Yémguéhi”Y ation of serum creati
Awano, H.,  [€ kinase shows PTMol Genet Meta, ), )33.937. 010
Malueka, R.G., |RF"CAVIN mutation b
Nishida, A., Ota,|Matching with conge
M. Yagi, M., |nital generalized lipo
Matsuo. M.~ |[dystrophy type 4.
/:\/Iwimoli H'I'? G Contemporary retrotr,
Y; :JeMa' "~ Jansposition of a nove
o ey || non-coding gene inl Hum Genet |55  [785-790. |2010
Takeshima. Y duces exon-skipping i
Matsuo. M.~ |0 dystrophin mRNA.

RNA
Duchenne 238 537.541 o011




Duchenne

52

1750-1756

2011

Duchenne

235

955-956

2010




