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FARORTSE & LR T AR ARG laser capture microdissection |2 CHIEIC 3 FRIEDHRATEEAEHNMI RS
BRFZREL v 770 b~ DA K DHEREMT 21T - 72(Sci Rep 6: 28512, 2016; under revision; and in
preparation),

- O TIRRERIISE E U CLAT O 8 THH DIFSEAAT 5 & & BT, Bhild 2#eai A& L 7-(eLS, 2014; J Mol Neurosci

53: 359, 2014; Clin Exp Neuroimmunol 7: 246, 2016; J Neurochem, in press),

(i)  LRP473CMS OFHIFIAE S F T2 Z & ZFE L, MAREREAIC LRPA 255473 agrin/LRP4/MUSK 3
TINFHIHFEZ LD CMS & Wit &7 /L RFEIC L 2 BREZEET 5 2 & 2 L7-(Hum Mol
Genet 23: 1856, 2014; JAMA Neurol 72: 889, 2015),

(i) CMSITBIT L7 EF/va ] NG s RO 2 L7z(Neuromuscular Disord 25: 60, 2015;
Hum Mutat 37: 1051, 2016),

(i) PRRAEEAEIEB T DOIER AT T A 2 v JlEgERE 2 B 5 7MM2 % & & $12(Sci Rep 4: 6841, 2014;
Nucleic Acids Res in press), CMS (Z81J 5 AT A o v TIEFD 531 ER 21 5 7N Z L7=(Sci Rep 5:
13208, 2015),

(iv) CMS 21T Hfifsh~ R Y » 7 2557 ColQ KIMEICKI DIk & L CHi%$% L7z protein-anchoring
therapy 23HERSN~ N U w7 24537 biglycan KIBET /L~ T RZH AN THSH Z &2 52N L2 (Hum
Gene Ther, in press.),

(V)  CMS IZBWTA » hr b fIIERAFEL, A v b ZEROFEME TR —/L IntSplice ZBH%3 %
& & H1Z( Hum Genet 61: 633, 2016), 7 = 7 —E X7 1 7 Z A% BtA L 7= (https:/Amww.med.nagoya-
u.ac.jp/neurogenetics/IntSplice/),

(Vi)  Kir3.4 (KCNJ2 i) B EHIMEPU R RRE(PP) & Rk % =18 & 35 Andersen-Tawil JEGFEOHTHF I
5 Ch b Z & Al R e/l 2 2 8 CHE 5 7HMZ L7=(Neurology 82: 1058, 2014),

(vii) AR 2 511H 9 Schwartz-Jampel JEBFHSIS)EE 2 [FIE L, 1E% perlecan ¢> domain 111 23S 3T ZHD
RAA 2 ThhDH Z &% BN L= (Neuromuscular Disord 25: 667, 2015),

(viii) T R VIREBREE R T D HTRENE S A b T 2B DU EREEA LI Na T RV D AT Z
A ARFNC XD Z LA 5N L= (Nat Commun 7: 11067, 2016),

HFE(COLQ Z5%, CHRNE Z5%, DOK7 Z5%, GFPT1 288, SIS i, PP &/ 5 iPSC ORNIAFTY Y in vitro

NMJ 72 5N myotubes A 1ERK L, CMS-PSC & SIS-PSC Tl ahitesdre HONIIERIAR 7 UV —=0 7 DI=bD T

VA REND BT,

HHN X ST T ) SEINACKR) Y T A2 —(EEER &5 Z L Z[FE L, 7 VW TR AT

78 L7=(in preparation),

PUCADAZE « Hrs—=F Y sy =W I ROVERERT ARSI R IEE EN 5 Z 2 FEL, £

JVEI TR AR L7 (PL0S One 10: €0142786, 2015),

CHRNAL i&{s - exonP3A DT F U A4 Y AL HAF v B o VFFaZafilu L~ L CHEEE L7z (unpublished),

GFPTL E{n - exon9 ORI AT"Z A o 0 ZHREMZ B 2 3 FREAD RNA RS /37 ZREL, ZHbHH o3

7 h¥EAT S splicing cis-elements Z[FET 2 & & HI12, GFPTL BRI EA B S5 2 FEEOHlaRE 2 BI%

L 7z(in preparation),
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1. Laser capture microdissection of the spinal cord of wild-type mice revealed three novel molecules that facilitate
clustering of acetylcholine receptors. We proved the effects of these molecules by analyzing knockout mice by
morphological, ultra-morphological, biochemical, and electrophysiological methods (Sci Rep 6: 28512, 2016;
under revision; and in preparation).

2. We performed 10 research projects to elucidate molecular pathomechanisms of congenital myasthenic syndromes
(CMS), Schwartz-Jampel syndrome (SJS), and periodic paralysis (PP). We also reported our achievements in
review articles (eLS, 2014; J Mol Neurosci 53: 359, 2014; Clin Exp Neuroimmunol 7: 246, 2016; J Neurochem,
in press).

(i) We proved that LRP4 is a novel causative gene for CMS. We found that positions within a specific domain
determine whether a mutation affect agrin/LRP4/MuSK signaling causing CMS or Wnt/beta-catenin
signaling causing hyperoteosis (Hum Mol Genet 23: 1856, 2014; JAMA Neurol 72: 889, 2015).

(i) We performed functional and electrophysiological characterization of mutations in acetylcholine receptor
subunits in CMS in Japan (Neuromuscular Disord 25: 60, 2015; Hum Mutat 37: 1051, 2016).

(iii) We dissected normal splicing mechanisms of molecules expressed at the neuromuscular junction (Sci Rep 4:
6841, 2014; Nucleic Acids Res in press). We also elucidated aberrant splicing mechanisms of mutations
identified in CMS patients (Sci Rep 5: 13208, 2015).

(iv) We previously developed a novel therapeutic strategy that we named the protein-anchoring therapy for
endplate acetylcholinesterase deficiency caused by defects of an extracellular matrix molecule, collagen Q.
We applied the protein-anchoring therapy for a defect of another extracellular matrix molecule, biglycan, in
mice (Hum Gene Ther, in press.).

(v) Being prompted by a mutation at intronic position -5 in a patient with CMS, we developed a novel tool,
IntSplice, to predict splicing errors caused by intronic mutations (J Hum Genet 61: 633, 2016), and started
a web service program (https://www.med.nagoya-u.ac.jp/neurogenetics/IntSplice/).

(vi) We identified and electrophysiologically characterized that a mutation in Kir3.4 encoded by KCNJ2 causes
Andersen-Tawil syndrome, which is characterized by periodic paralysis and arrhythmia (Neurology 82: 1058,
2014).

(vii) We identified mutations in HSPG2 in the second Japanese case with Schwartz-Jampel syndrome. We proved
that domain 111 of perlecan is essential for secretion of perlecan to the extracellular space, and mutations in
patients compromise it (Neuromuscular Disord 25: 667, 2015).

(viii) We found that cardiac conduction block in another type of channelopathy, myotonic dystrophy, is caused by
aberrant splicing of cardiac sodium channel (Nat Commun 7: 11067, 2016).

3. We established iPSCs from patients with CMS (mutations in COLQ, CHRNE, DOK?7, and GFPT1), SJS, and PP.
We also induced iPSC-derived myotubes and developed in vitro NMJ, and established an assay system to screen
for drugs that ameliorates pathological features of CMS-iPSC and SJS-iPSC.

4. Screening of activation of a signaling molecule downstream of MuSK phosphorylation revealed that drug X
enhances clustering of acetylcholine receptors in cultured mouse myotubes. We proved the effect in model mice
(in preparation).

5. We found that anti-epileptic and anti-Parkinsonian agent, zonisamide, enhances neurite elongation in cultured
mouse spinal motor neurons, and confirmed the effect in model mice (PLoS One 10: e0142786, 2015).

6. We proved that an antisense oligonucleotide induces skipping of CHRNA1 exon P3A to generate a functional
acetylcholine receptor alpha subunit (unpublished).

7. Mass spectrometry of RNA-affinity-purified proteins detected three RNA-binding proteins that regulate
alternative splicing of GFPT1 exon 9 We also identified splicing cis-elements that are recognized by these RNA-
binding proteins (in preparation). We also identified two novel therapeutic strategies to increase the enzymatic
activity of GFPT1 in CMS-iPSC-derived myotubes (unpublished).
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1. Ohkawara B, Cabrera-Serrano M, Nakata T, Milone M, Asai N, Ito K, Ito M, Masuda A, Ito Y, Engel AG,
Ohno K. LRP4 third beta-propeller domain mutations cause novel congenital myasthenia by compromising
agrin-mediated MuSK signaling in a position-specific manner. Hum Mol Genet 2014, 23: 1856-1868.
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Neurology 2014, 82: 1058-1064. *Equal contribution.
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enhance skipping of human MUSK exon 10 to generate a Wnt-insensitive MuSK isoform. Sci Rep 2014, 4:
6841.
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2014, 53: 359-361. (review)
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Syndromes. eLS. John Wiley & Sons, Inc., Chichester, 2014, http://www.els.net [doi:
10.1002/9780470015902.20024314]. (review)
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Maintenance, and Neuromuscular Transmission in LRP4-Related Myasthenia. JAMA Neurol 2015, 72: 889-
896.

8. Iwata S, Ito M, Nakata T, Noguchi Y, Okuno T, Ohkawara B, Masuda A, Goto T, Adachi M, Osaka H,
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11. Nakashima H*, Ohkawara B*, Ishigaki S, Fukudome T, Ito K, Tsushima M, Konishi H, Okuno T, Yoshimura
T, Ito M, Masuda A, Sobue G, Kiyama H, Ishiguro N, Ohno K. R-spondin 2 promotes acetylcholine receptor
clustering at the neuromuscular junction via Lgr5. Sci Rep 2016, 6: 28512. *Equal contribution.

12. Shibata A, Okuno T, Rahman MA, Azuma Y, Takeda J, Masuda A, Selcen D, Engel AG, Ohno K. IntSplice:
prediction of the splicing consequences of intronic single-nucleotide variations in the human genome. J Hum
Genet 2016, 61: 633-640.

13. Shen X-M*, Okuno T*, Milone M, Otsuka K, Takahashi K, Komaki H, Giles E, Ohno K, Engel AG.
Mutations causing slow-channel myasthenia reveal that a valine ring in the channel pore of muscle AChR is
optimized for stabilizing channel gating. Hum Mutat, 2016, 37: 1051-1059. *Equal contribution.

14. Ohno K, Ohkawara B, Ito M. Recent advances in congenital myasthenic syndromes. Clin Exp Neuroimmunol
2016, 7: 246-259. (review)

15. Ito M*, Ehara Y*, Li J, Inada K, Ohno K. Protein-anchoring therapy of biglycan for mdx mouse model of
Duchenne muscular dystrophy. Hum Gene Ther, in press. *Equal contribution.

16. Nazim M, Masuda A, Rahman MA, Nasrin F, Takeda JI, Ohe K, Ohkawara B, Ito M, Ohno K. Competitive
regulation of alternative splicing and alternative polyadenylation by hnRNP H and CstF64 determines
acetylcholinesterase isoforms. Nucleic Acids Res, in press.

17. Ohno K, Rahman MA, Nazim M, Nasrin F, Lin Y, Takeda JI, Masuda A. Splicing regulation and
dysregulation of cholinergic genes expressed at the neuromuscular junction. J Neurochem 2017, in press.
(review)




(WF7EpAsE A Al &)

1.

10.

11.

12.

Soma M, Wang M, Suo S, Ishiura S. Dyshindin-1, a schizophrenia-related protein, interacts with HDAC3.
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481-486.
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Zhao Y, Ogawa H, Yonekura S, Mitsuhashi H, Mitsuhashi S, Nishino I, Toyoshima C,_Ishiura S. Functional
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Biophys Acta 2015, 1852: 2042-2047.

Tei S, Mitsuhashi H, Ishiura S. Data describing the effect of DRD4 promoter polymorphisms on promoter
activity. Data in Brief. 2016, 7, 1112-17.

Nagashima T, Oami E, Kutsuna N, Ishiura S, Suo S. Dopamine regulates body size in Caenorhabditis
elegans. Develop. Biol. 2016, 412, 128-38.

Freyermuth F, Rau F, Kokunai Y, Linke T, Sellie C, Nakamori M, Kino Y, Arandel L, Jollet A, Thibault C,
Philipps M, Vicaire S, Jost B, Udd B, Day D, Duboc D, Wahbi K, Matsumura T, Fujimura H, Mochizuki H,
Deryckere F, Kimura T, Nukina N, Ishiura S, Lacroix V, Campan-Fournier A, Navratil V, Chautard E,
Auboeuf D, Horie M, Imoto K, Lee K-Y, Swanson M, Lopez de Munain A, Inada S, Itoh H, Nakazawa K,
Ashihara T, Wang E, Zimmer T, Furling D, Takahashi MP, Charlet N. Splicing misregulation of SCN5A
contributes to cardiac conduction delay and heart arrhythmia in myotonic dystrophy. Nature Commun. 2016,
7, 11067

Yonemura Y, Futai E, Yagishita S, Kaether C, Ishiura S. Specific combinations of presenilins and Aph1s affect
the substrate specificity and activity of gamma-secretase. Biochem. Biophys. Res. Commun. 2016, 478, 1751-
57.

Nagashima T, Ishiura S, Suo S. Regulation of body size in Caenorhabditis elegans: effects of environmental
factors and the nervous system. Int. J. Develop. Biol. 2017, in press
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Nonaka R, Arikawa-Hirasawa E, Ohno K. A missense mutation in domain Ill in HSPG2 in Schwartz-Jampel
syndrome compromises secretion of perlecan into the extracellular space. Neuromuscul Disord 2015, 25: 667-
671.

Ning L, Xu Z, Furuya N, Nonaka R, Yamada Y, Arikawa-Hirasawa E. Perlecan inhibits autophagy to
maintain muscle homeostasis in mouse soleus muscle. Matrix Biol 2015, 48: 26-35.
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Photon Microscopy of Cleared Mouse Brain. Magn Reson Med Sci 2016, 15: 416-421.

Sadatsuki R, Kaneko H, Kinoshita M, Futami I, Nonaka R, Culley KL, Otero M, Hada S, Goldring MB,
Yamada Y, Kaneko K, Arikawa-Hirasawa E, Ishijima M. Perlecan is required for the chondrogenic
differentiation of synovial mesenchymal cells through regulation of Sox9 geneexpression. J Orthop Res in
press.
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Yoshinaga H, Sakoda S, Shibata T, Akiyama T, Oka M, Yuan JH, Takashima H, Takahashi MP, Kitamura T,
Murakami N, Kobayashi K. Phenotypic variability in childhood of skeletal muscle sodium channelopathies.
Pediatr Neurol 2015, 52: 504-508.

Kato H, Kokunai Y, Dalle C, Kubota T, Madokoro Y, Yuasa H, Uchida Y, Ikeda T, Mochizuki H, Nicole S,
Fontaine B, Takahashi MP, Mitake S. A case of non-dystrophic myotonia with concomitant mutations in the
SCN4A and CLCNL1 genes. J Neurol Sci 2016, 369: 254-258.

Freyermuth F, Rau F, Kokunai Y, Linke T, Sellier C, Nakamori M, Kino Y, Arandel L, Jollet A, Thibault C,
Philipps M, Vicaire S, Jost B, Udd B, Day JW, Duboc D, Wahbi K, Matsumura T, Fujimura H, Mochizuki H,
Deryckere F, Kimura T, Nukina N, Ishiura S, Lacroix V, Campan-Fournier A, Navratil V, Chautard E, Auboeuf
D, Horie M, Imoto K, Lee KY, Swanson MS, Lopez de Munain A, Inada S, Itoh H, Nakazawa K, Ashihara T,
Wang E, Zimmer T, Furling D, Takahashi MP, Charlet-Berguerand N. Splicing misregulation of SCN5A
contributes to cardiac-conduction delay and heart arrhythmia in myotonic dystrophy. Nat Commun 2016, 7:
11067.
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Maintenance of the neuromuscular junction and its aberrations in hereditary and autoimmune disorders
Guarda-Symposium 2014 on the Molecular and Cell Biology of the Neuromuscular System, Guarda,
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Sep 1-5, 2014, [E4}.

Ohno K

Physiology and hereditary/autoimmune pathology of acetylcholine receptor clustering at the neuromuscular
junction

10th Japanese-French Workshop“New advances in treatments of neuromuscular diseases: From Basic to
Applied Myology”, Paris, France

July 2-4, 2015, [E4}.

Ohno K

Roles of collagen Q in MuSK antibody-positive myasthenia gravis

12th International Meeting of Cholinesterases, Alicante, Spain

Sep 27-Oct 2, 2015

Ohno K, Nazim M, Masuda A.

Splicing regulation of the human acetylcholinesterase gene

XVth International Symposium on Cholinergic Mechanisms, Marseille, France
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The role of the extracellular matrix protein Perlecan in the arterial wall. Risa Nonaka, Takafumi lesaki, Susana

de Vega, Yoshihiko Yamada, Eri Arikawa-Hirasawa. Experimental BiologyExperimental Biology 2014/4/26-

30, [E4}.
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Role of Perlecan in the Structural Integrity and Function of the Aorta. Risa Nonaka, Takafumi lesaki,
Susana de Vega., Aurerien Kerever, Yoshihiko Yamada, Eri Arikawa-Hirasawa Gordon Research

Conference on proteoglycan New Hampshire, USA 2014.7.6-11 ESE4N

Role of Perlecan in Neurogenesis and Ageing, Eri Arikawa-Hirasawa, Gordon Research Conference on
proteoglycan, 2014/7/6-11, [E4}.
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