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Hereditary Retinal Diseases: Sample
Collection and Elucidation of Disease
Causing Genes

W Profile

19884F  ZIRAZ B AR ASE (k)
WFze B, ESL RPN AR ZE I Ok
)

19914 b#EWrge . ESZARWFZEAT. [ 87 i 2R 0F 78 iy
CRE)

20044F TR E. BIRWIZEt » & —. R BE bl o
WEEY V¥ —

20074E  WFZEERE. ERRMFZE X > & —. TR0 BERSAE T
WEEY ¥ —

BPIGN  IRRE (RRIE)

?ifgostract

E MIEROKSE 2 EIFWMICHE > TEBY . Thas
FEE SN D & OETICE L WEEEZ ITT. JF8
N %K U BRI R 3 2 Ml O B 13 FE S 2 AR
BT % & 7259 #MEASREE S b fa MR A%
THROL L IH/PEEEREERETH Y, EITEZRBITED S
WIZHRBET A Z N EDOTHEETH 5o EizVEHIRM
[ B IR R, BV A ba T 4 —, KA
RY AR T 4 —, BREEER ESROBERIE TN,
ERELRBHICIEELBRERLN R FEEZLEL TS,
BEEFENICTEE, S 3, ¥M V2= okl
4 R EROBRETERIHFE SN TS, T TITEK
TOMIEIZ L - TIOLL LD HIHBETFAHHL NI ST
WAENRHRTOBTIRIFEAERATY RV, T2, £
NZENOBERBEZEFICOWT b SIERRTIE T4 R &
NTEST, WECEIFHDOVTW R, RIFZEIEID
9 BRETICBVT, ENICHEAETAEES TAEFE
ODEZEEZBFEREN LM EZHEL T522ED20K
R E IR b &l L. LTI - M AR
LUNSE L. DNA & iPSHIM 7 & o AR SURE % [E 37 9% Bedg
EHRREEYE v ¥ —CTIET 5, DNAMRIZRIAL S —
JIH=ICEoT, HE - WERT LML, 85T
MAEBLOFH - GREOHKELZENE T5. RIFRIL
FEEEREREREBICET A2 MO TOF =T v /8y
HHNC L AEIRIETH D, 7V 7 OREIE S V—7
& ORI (Asian Eye Genetic Consortium, AEGC) %
BEPRTH 5,

102

oM i

Takeshi Iwata

PN AT B N E LG BERERE JOX R~ & —
BRI v 7 — (Rt 5 —)

g 1|1} A o K& 22 v R O AR B

Director of the Molecular and Cellular Biology Division,

National Institute of Sensory Organs,
National Hospital Organization Tokyo Medical Center

1988 Ph.D, Meijo University Department of Agri-
culture (Biochemistry)

1988 Visiting Fellow, National Eye Institute, Na-
tional Institute of Health (USA)

1991 Visiting Scientist, National Eye Institute, Na-
tional Institute of Health (USA)

2004 Laboratory Head, National Hospital Organiza-
tion Tokyo Medical Center

2007 Division Director, National Hospital Organiza-
tion Tokyo Medical Center

Specialty: Ophthalmology (Retinal Diseases)

The information our body receives mainly come in
visual form. Any damage to the retina where pho-
toreceptor cells are densely located is can cause
retinal diseases such as glaucoma, age-related macu-
lar degeneration, glaucoma, retinitis pigmentosa
and other hereditary retinal diseases. The goal of
this study is focus on hereditary retinal disease in
the Japanese population to identify disease-causing
mutation and elucidate the molecular mechanism of
disease onset. More than 25 Ophthalmology Depart-
ments and Eye Hospitals have joined this study to
cover over 30 eye diseases. We have collected more
than 1,700 DNA samples and whole exome analysis
was performed using exon capture kit (SureSe-
lect ver.5, Agilent) and the DNA next generation
sequencer (HiSeq2000, Illumina). The analysis re-
sulted with only 17% of affected family detected
with published mutations. Novel gene mutations in
known gene were detected in 14% of the pedigrees.
These genes include EYS and CNGA1 for ARRP
and PRE65, CRB1, RDHI12 for LCA. Novel gene
mutations were found in 8% of the pedigrees. The
other 61% is currently under investigation. We have
recently launched an Asian Eye Genetic Consor-
tium (AEGC) to investigate these novel mutations in

neighboring Asian population.
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Special fields : Medical Genetics, Neuropediatrics
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This project is the open-label and uncontrolled
study of medical investigator initiated clinical trial
to be organized to demonstrate improvement in the
pathophysiology of childhood onset spinal muscular
atrophy (SMA), evaluating the efficacy and safety of
Valproic acid (VPA), one of the histone deacetylase
inhibitors, which has the mechanism of increasing
the SMN protein product, such that the indication
of VPA for SMA treatment is established as a dis-
ease modifying therapy.

Thirteen children between 1 year 8 months to 7
years 3 months of age with SMA type 1, 2 or 3
were treated with VPA. All children were longi-
tudinally assessed using the SMN quantification by
imaging flow cytometry as the primary outcome
measure and HFMSE as the secondary one. Four
children who were unable to sit were assessed by
CHOP INTEND.

There were increased tendency from baseline in
the SMN quantification (p=0.0574), while HFMSE
and CHOP INTEND were significantly higher than
those recorded at baseline (p=0.0430 and p=0.0141,
respectively). Our results suggest that VPA may
be beneficial to SMA children. Larger prospective
randomized, double blind, placebo controlled clinical
trials are needed to confirm these findings.
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Drug development with a novel mechanism
of action for multiple sclerosis
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B Abstract

He develops a new research area that combines
medical science (biology), pharmacology, chemistry,
and computer engineering to drug discovery and
development from academia. Anti-schizophrenic
agent (Ph-2), PAI-1 inhibitor (Ph-1) and oxygen
sensor PHD inhibitor (preclinical).
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Treatment for multiple sclerosis (MS) has not
been established yet. Current standard drug is an
interferon. Fingolimod is the unique approved oral
medication, but it has not only severe side effects
such as sudden death, but also unsatisfactory
in terms of efficacy. While there are some
developments of S1P receptor modulators aimed
to improve the fingolimod, new oral drug having
different mechanisms of action with high efficacy
and safety is required.

The onset of experimental allergic encephalomyelitis
(EAE) used as animal MS model have been
suppressed in the PAI-1-deficient mice. It is also
well known that PAI-lexpression is increased
in the relapse period in patients with relapsing-
remitting MS. We selected TM5484 with good
BBB permeability and therapeutic effect in EAE
animals from more than 450 newly synthesized
PAI-1 inhibitors from many years research of PAI-
1. TMb5484 showed to inhibit the infiltration of
macrophages, increase BDNF and suppress TGF
[ expression, suggesting a different action from
existing drugs. Also, in the pharmacological test
in monkeys for predicting the effects in humans, it
showed significant efficacy at 0.3 mg/kg. We are
aiming for the completion of non-clinical studies
of TMb5484 (or successor) for clinical trials in this

study.
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A new therapeutic approach for
neuromuscular synaptopathy
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The neuromuscular junction (NM]) is a synapse be-
tween a motor neuron and skeletal muscle, where
the motor nerve terminal is apposed to the end-
plate. Defects in NM]J transmission cause muscle
weakness, termed myasthenia. The muscle protein
Dok-7 is essential for activation of the receptor ty-
rosine kinase MuSK, which governs NM] formation,
and DOK7 mutations underlie POK7 myasthenia, a
synaptopathy characterized by small NM]Js. Inter-
estingly, in vivo overexpression of Dok-7 increased
MuSK activation and promoted NM]J formation.
Accumulating evidence indicates that NM] synap-
topahty may be associated with a range of neuro-
muscular disorders, including DOK7 myasthenia
and autosomal dominant Emery-Dreifuss muscular
dystrophy. Indeed, we have recently demonstrated
that enlargement of NM]Js by forced expression of
Dok-7 benefits mouse models of these two disorders
(Science, 345: 1505-1508, 2014), suggesting a new
therapeutic approach for neuromuscular synaptopa-

thy.
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Development of a new treatment for
intractable neurodegenerative diseases by
supplementation of microRNAs that confer
the promotion of synapse formation
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The aim of our project is to build a basis for a
novel treatment strategy using microRNA (miRNA)
against neurodegenerative disorders such as Hun-
tington disease (HD). Our recent study indicated
that the administration of a certain miRNA into the
brain of HD-model (R6/2) mice resulted in a sig-
nificant improvement in their motor function and
lifespan without affecting disease-causing Hunting-
tin (HTT) genes. Therefore, the findings suggest
that miRNA-supplemental treatment may become a
promising treatment strategy for not only HD but
also other neurological disorders associated with a
decrease in that miRNA.

109




) ERERBEREIAR A XS -5

A - AR

AEEDIRT U VLR PR B R B D

HMEDREEST ILZERX L.

ZDEEFEND FZRRIT HMFAICEITT

Newly producing new disorder model systems
for hypomyelinating leukodystrophies
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Congenital neuropathies in central nerves are
very often related to demyelinating diseases.
While there is no drug-target-specific medicine for
these diseases as yet, it is thought that new drug-
targets and drugs promoting myelination would
be effective against them. In order to test such
potential drugs and their targets, relevant strains
of genetically-modified mice, as well as culture
systems, must be also developed. Here we for the
first time describe that in vitro and in vivo models
of congenital hypomyelinating leukodystrophy type
5 (HLD5) are produced. The A/d5 gene product
is function-unknown FAMI126A protein and both
models contain aggregated mutated FAMI26A in
the endoplasmic reticulum. Further studies will
allow us both to understand how HLD5 develops
demyelination and to whether a common pathogenic
mechanism exists.
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Charcot-Marie-Tooth (CMT) disease is a clini-
cally and genetically heterogeneous disorder that
causes inherited peripheral neuropathies. The ge-
netic causes of CMT remain largely unknown. We
performed whole-exome sequencing (WES) in a
Japanese case series of over 300 patients with clini-
cally suspected CMT. We then extracted recessive
variants/genes shared among multiple unrelated
patients with presumed AR inheritance or with
sporadic inheritance by using a custom analysis tool
named ESVD. We identified several genes as novel
causative genes for AR-CMT, thereby improv-
ing the rate of molecular diagnosis. This strategy
proved to be an effective method for the identifica-
tion of novel genes in Mendelian disorders. We are
trying to find new disease causing or related genes
for other inherited neuropathy, myotonia, mitochon-
drial disease, HTLV-I associated myelopathy (HAM)
and other neurological disorders.
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Establishment of novel treatments for
amyotrophic lateral sclerosis
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Graduated from Tohoku University School of
Medicine (MD) in 1990, and assumed the present
post from 2011.
Specialized field is clinical neurology, especially neurodegen-
erative disorders
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Amyotrophic lateral sclerosis (ALS) is an intractable
neurodegenerative disease characterized by system-
ic loss of motor neurons, leading to severe muscle
weakness with amyotrophy, and ultimately death.
Our objective is clinical translation by integrating
both basic and clinical research on ALS. The issue
involves discovery of therapeutic target molecules,
establishment of novel cellular/animal models, diag-
nostic/surrogate biomarkers, efficient drug delivery
systems, and regenerative medicine.

In the present study, we developed iPS cell lines
from FUS-linked familial ALS patients. We then
identified 3 candidates to recover the ALS-like
phenotype in the cultured motor neurons differ-
entiated from the FUS-ALS iPS cells. In addition,
preclinical studies using therapeutic ADARZ gene
transduction with viral vectors, oral drugs includ-
ing 2-deoxy-D-glucose and non-purinergic inhibitors
of xanthine oxidoreductase are in progress. Novel
knock-in or transgenic animals with familial ALS-
linked TARDBP, TFG, or OPTN mutations are also
under development. These results with elucidating
unsolved roles of the major target molecules such
as TDP-43 and FUS will ensure the effective clinical
translation for ALS.




