[ BERERERIEEAR 2 —47

TUF VRICHT D

BDFY v NOVABEEDHR

Development of a Medical Chaperone
for Prion Diseases
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A medical chaperone (MC) is a molecule that sta-
bilizes the native conformation of a protein. Here
we applied the MC strategy for prion diseases. We
optimized a lead compound in terms of anti-prion
activity, delivery to the brain, and safety. The op-
timized compound was successfully synthesized
according to the GMP guidelines. For the first time
in academia, we constructed an explosion-proof
organic synthesis facility in conformity with GMP.
Non-clinical studies required for the first-in-human
clinical trial were conducted in conformity with
GLP. Detailed pharmacological and medical benefit
studies were initiated at Tsukuba Primate Research
Center. Furthermore, we received the pharmaceuti-
cal strategic consultation from the Pharmaceutical
and Medical Device Agency in Japan. We set up
a Japanese Consortium of Prion Diseases (JACOP)
for natural history investigation and clinical trials
in conformity with GCP. We established a LC/MS/
MS P3 facility at Nagasaki University for pharma-
cokinetic analysis in patients under the clinical trial.
Accordingly, we have established a practical drug
development system for prion diseases under the
regulations of the pharmaceutical affairs law and
the international conference for harmonization (ICH).
Joint collaboration in the international clinical trials
is further required for the development of therapeu-

tics for prion diseases. 153
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Innovative strategies to develop effective
drugs for the treatment of chronic active
EBY infection and related diseases
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Chronic active Epstein-Barr virus (EBV) infection
(CAEBYV) is an intractable disease characterized
by systemic proliferation of EBV-infected T or NK
cells. Genetically predisposed immunodeficiency of
limited extent is thought to be involved in its patho-
genesis. The goal of this study is to find a seed of a
novel therapeutic for the treatment of CAEBV and
related diseases. Exome analysis of eight patients
with CAEBV and 19 family members revealed can-
didate background genes. One of the genes had an
odd’s ratio of more than 5, comparing variant ho-
mozygotes and wild-type homozygotes. Our original
screening method to find nucleoside analogues that
exhibit cytotoxic activity after being phosphory-
lated by EBV-encoded thymidine kinase identified
multiple molecules with potential specific cytotoxic-
ity to EBV-infected cells. CD137, a member of the
TNF receptor superfamily was shown to be induced
by EBV-encoded LMP1 in the virus-infected T cells.
Signals induced by its ligation with CD137 ligand
inhibited apoptosis induced by etoposide. CD137
is thus a candidate target of a novel anti-CAEBV
therapy. Mogamulizumab, an anti-CCR4 monoclonal
antibody, was shown to induce antibody-dependent
cellular cytotoxicity against EBV-infected T/NK
cells and it had therapeutic effect on CAEBV model
mouse. Extension of its indication to CAEBV might
be possible.
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My specialty is the study on therapentic develop-
ment and pathogenesis of prion diseases. I have
made some important contributions on this research
field and have kept trying to pioneer in developing
a cure for prion diseases.
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FH G — M 72 0 FERR 2 I 525, ERICILE
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TOCEDFEMAIE 7 — % L85 LV B % R4 i aF
iZ%2fEL L, ERTOCEDEMR ML A L2 HWT
FHIL., REXZ7Y)—= IR REE Lz, 2512, 1
AR A BT X A Y 2 Bk 5 720 D BEFEAI AN
T F B OBEBICDEII L TWDE, 25D
BEFEHLT, BiE%TRE% FHERBY R HEER
BB a0, CEDZY — F& L-R#bFZRICHE
WA TS, BRIIES L HEBEYZ. BB
27 REE~OEREZ R LT, BETLHES VT
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Prion diseases are fatal neurological illnesses that
progress subacutely. The diseases are difficult to
diagnose in early clinical stages, and the pathogen,
prion, is resistant to usual sterilization conditions so
that secondary infections have occasionally occurred
through medical practice. Because the prion level in
the brain is already almost saturated at disease on-
set, no therapeutic intervention after the onset has
succeeded in preventing the disease progression. Ef-
fective intervention needs both potent preemptive-
treatment agents for the risk-carriers and potent
prionolysis-promoting agents for the symptomatic
patients.

We have found that sugar derivatives (CEDs) are ef-
fective in suppressing the pathogenesis of prion dis-
eases. Even a single dose into prion-infected animals
is capable to suppress the disease onset over the
almost entire life. Towards practical use, improve-
ments of bioavailability and toxicity of CEDs are the
issue to be solved. Therefore, we have newly estab-
lished cell-based drug evaluation systems suitable
for rapid screening for more potent and safer CED-
related compounds, and we have been intensively
optimizing CEDs using these new systems. We will
test the finally optimized compounds in the patients
and the risk-carriers through an investigator-initiat-
ed clinical trial which will be conducted in collabora-
tion with the relevant prion research groups.
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EEELISAT v % £ 5212, heterophilic antibody 2 E K725
BEBEZBHZEEHLNIC L,
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Conformational neurodegenerative diseases such
as polyglutamine (polyQ) diseases, amyotrophic lat-
eral sclerosis (ALS), and Parkinson’s disease (PD),
share a common molecular pathogenesis, in which
prionoid proteins such as polyQ, TDP-43, and «a
-synuclein (a Syn) gain prion-like properties to form
aggregates and to be transmitted throughout the
brain, eventually leading to neurodegeneration. In
this study, toward developing a molecular therapy
targeting prionoid proteins and biomarkers for the
conformational neurodegenerative diseases, 1) we
demonstrated possible therapeutic effects of the
polyQ aggregation inhibitor QBP1 on ALS model
flies expressing TDP-43. We also performed a
screening of a FDA-approved chemical compound
library, and identified novel polyQ aggregation in-
hibitors. 2) We revealed that molecular chaperone
Hsp40 suppresses extracellular secretion of polyQ
proteins in cell culture. 3) We found that heterophil-
ic antibodies significantly affect the ELISA assay for
a Syn oligomers.
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Research Interests: (1) brain aging, dementia, and
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We carried out studies on molecular pathogenesis
and dev elopment of therapies/preventives for prion
disease, subacute sclerosing panencephalitis (SSPE),

and progressive multifocal leukoencephalopathy
(PML).

(1) Prion disease: The studies included identifica-
tion of compounds that target molecules related to
prion-induced neurodegeneration, establishment of
techniques to down-regulate expression of normal
prion protein, identification of host factors related to
degradation of prion, two kinds of prions in scrapie-
infected sheep, establishment of a prion infection
model of postmitotic cells, identification of yeast
prion aggregates with diverse prion infectivity, and
Immune responses to prion infection. Furthermore,
we established the Japanese Consortium of Prion
Disease (JACOP) as a nationwide group for clinical
study on natural history of human prion disease and
clinical development of novel therapies.

(2) SSPE: We revealed the important role of the
fusion protein with enhanced fusion activity pos-
sessed by measles virus mutants found in SSPE
virus isolates. A clinical trial with continuous intra-
ventricular administration of ribavirin for SSPE is
ongoing.

(3) PML: We investigated mechanisms of replica-
tion of JC virus (JCV), establishment of oligoden-
droglioma cell line with persistent JCV infection,
and development of a novel technique for sensitive
detection of JCV genome DNA. A clinical trial with
mefloquine for PML is ongoing.
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TR A v AU Y IEIZE AW, FLIE o Reke i Congenital hyperinsulinism (CHI) is the most com-
PERE DI D L WEIK T, YIS L w & HED mon cause of persistent hypoglycemia in newborns
WA EELZER T NEEHE LTE, Y7V 39 and infants. Traditionally, when medical treatment
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with diazoxide and hypertonic glucose infusion
failed to maintain euglycemia, near total pancre-
atectomy has been selected to avoid profound neu-
rological sequelae. However, the results of surgery
have been far from satisfactory, and most of the
patients developed insulin dependent diabetes mel-
litus postoperatively. The efficacy of octreotide, a
synthetic somatostatin analog, for CHI has been
reported previously, and some of the patients could
have been successfully managed by continuous sub-
cutaneous infusion to reach spontaneous remission
without surgery. However, octreotide has not been
approved for CHI in any of the developed countries.
In this study we conduct a prospective clinical trial
of continuous subcutaneous infusion of octreotide
for >5 patients with diazoxide unresponsive CHI. In
addition, we set up a registry to accumulate clinical
information of >15 patients who underwent octreo-
tide treatment outside the clinical trial throughout
Japan. By combining the data from both studies, we
aim at approval of octreotide for indication of CHIL
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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 sen-
sor PHD inhibitor (preclinical).
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F8 o EREAL TR R BET BN 2 BEEOA
H2HIFRFTE 5,

Although the etiology of Werner's syndrome (WRN)
is believed to be due to the mutation of RecQ-
type DNA helicase, the mechanisms that cause
premature aging symptoms are unexplained and
no cure exists at the present. Recent reports have
been shown that aging factor IGFBP-3 is highly
expressed along with PAI-1 in blood and fibroblasts
from WRN patients, and normal WRN protein
inhibits PAI-1 expression.

We have discovered that the crossbreeding of
PAI-1 deficient mice and k/otho mice (a progeria
model) markedly increased the lifespan and that
PAI-1 deficiency or PAI-1 inhibitor administration
suppressed shortening of telomeres in vascular
aging model mice. Since PAI-1 inhibitors could
be administered orally and the fact that a PAI-
1 inhibitor from the same series is progressing in
clinical trials, there is no concern on the clinical
development. In this study, we will analyze the

-mechanisms of efficacy of PAI-1 inhibitors in

progeria mouse models, and prepare those non-
clinical GLP tests.

A successful development of PAI-1 inhibitors can
be expected for the therapeutics against aging of
WRN as well as the prevention effect against aging-
related diseases associated with an aging population
that Japan is facing.
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Imprinting disorders are congenital rare diseases,
and the treatment for them is palliative. The ge-
netic causes of imprinting disorders are uniparental
disomy, microdeletions affecting the responsible
imprinted region, and epimutations of differentially
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methylated regions (DMRs) in the responsible im-
printed region. The aim of this study was to clarify
the pathogenic mechanism of epimutaion, and the
pathogenic mechanism of Kagami-Ogata syndrome
(KOS14) [which European imprinting partners
(EUCID.net) decided the name Kagami-Ogata syn-
drome for the UPD(14)pat and related conditions.],
and related complications in patients with KOS14.
This year, we established induced pluripotent stem
cells (iPSCs) from skin fibroblasts of four KOS14
patients : two with microdeletions and two with epi-
mutations. Then we examined the characteristics of
these iPSCs. We confirmed pluripotency and differ-
entiation potency to the endoderm, mesoderm, and
ectoderm layers. Now, we are inducing iPSCs to
neural stem cells. Next, we performed methylation
analysis of iPSCs established from skin fibroblasts
of patients with KOS14 using the Illumina Infinium
Human Methylation 450k BeadChiP array, and ex-
amined methylation statuses of 57 known DMRs.
Methylation status of the IG-DMR and the MEGS3-
DMR was hypermethylated in skin fibroblasts of
KOS14 patients with epimutations and microdele-
tion. Both DMRs were also hypermethylated in
iPSCs generated from KOS14 patients with epimu-
tation and microdeletions. These KOS14 iPSCs will
facilitate investigation of the KOS14 disease pro-
cesses.



J) EAEEEREER(EHIRA X & —55

R - 5

T/ LARE MRS #SIEERERERFD
EBIRE LY/ L - T3 FHREEERETIC KL D
TRREREEEA

£ w5

Tomoo Ogi
RIG K7 R4 EERITFERT dE#d%

Molecular pathogenesis of DNA repair
deficiency disorders

Associate Professor,
Nagasaki University, Atomic Bomb Disease Institute

B Profile

KT A VAWEFIIAR. Sy 7 AKREF ) A
Yy —Hif5EE. HARSAIRE S EIFAFIE B 2 5%
T, Bl REREREREFREMIER]STTF =27 b
I v 7 Bi#EO%, BHik. HMIZDNABEOHGTEWE
HPISEI TS, DNASIE

B Abstract

Previous employments: Institute for Virus Research,
Kyoto University (Postdoctoral research fellow);
Genome Damage and Stability Centre, University
of Sussex (Research Fellow); Atomic Bomb Disease
Institute, Nagasaki University (Assistant Professor);
area of expertise: Molecular biology in DNA repair
Specialties : Molecular biology, DNA repair
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In this project, we focus on rare intractable disor-
ders that were caused by genetic defects in DNA
repair or DNA damage checkpoint systems. Patients
in this category display innate genome instability.
We aim to establish a sustainable diagnostic and
research center with a country-wide case collection
network for patients showing clinical features relat-
ed to DNA repair or DNA damage checkpoint defi-
ciencies. We have established a rapid and efficient
screening system for measuring various DNA re-
pair activities; based on the system, with the aid of
next generation sequencing (NGS), we perform clini-
cal / genetic diagnosis for the collected cases. This
year of our activities, we collected and diagnosed
totally ~300 patients who displayed DNA repair-
deficient clinical manifestations, including Cockayne
syndrome (CS), Seckel syndrome (SS), xeroderma
pigmentosum (XP), (severe) combined immunodefi-
ciency (SCID / CID) as well as helicase-deficiency
disorders. In the diagnosed cases, we identified new
pathogenic mutations in several DNA repair genes
in which no patient has been reported to date.
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I graduated from Mie University in the faculty of
Medicine and got an Ph.D in Graduate School of
Medicine, Gifu University.
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New newborn screening (NBS) using tandem mass
spectrometry has started in all prefectures in Ja-
pan. Japanese Scoety for Inherited Metabolic Dis-
eases and Endo’s study group supported by Health
and Labor Sciences Research Grant for Research
on rare and intractable diseases made diagnostic
criteria previously and have just made practice
guidelines. The latter was made by referring to
publications from Europe and USA since NBS using
tandem mass screening was started in 2000's. Dur-
ing the course of making gudilines, many clinical
questions (CQ) were raised. In this study, we will
establish the diagnostic gene panel covering all the
disorders screened by NBS and apply this to most
of patients who are suspected to have a disease by
NBS. Then they will be followed with the confirmed
mutation information. We also perform clinical stud-
ies to answer several CQs to improve the practice

guidelines.



