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HDORFIZHONT DR 21TV, A% OBEATEEIRER O U 217 > 72,



In order to overcome prion diseases, subacute sclerosing panencephalitis (SSPE), and progressive multifocal
leukoencephalopathy (PML), we carried out studies, and got the following results:

(1) Prion diseases: To clarify the molecular mechanisms of prion protein (PrP)-dependent neurodegenetaion, we have

established an assay system using mouse neuro2a (N2a) cells, and three drugs rescued cells from the PrP-dependent cell
death. The successful reduction of PrPS¢ levels in the cells was observed after the incubation of sShRNA against PrP gene
to prion-infected cells. We identified that sortilin a membrane protein involved in protein trafficking, promotes
degradation of prions. We found that CH1641-like scrapie prions co-existed with classical scrapie prions in the brain and
some lymphoid tissues of the natural classical scrapie case. Creutzfeldt-Jakob disease (CJD)-MM2C (cortical form)
which was difficult to transmit to any experimental animals including transgenic mice has been efficiently transmitted to
the mice. We found that the transmission properties of sporadic CJD MM1+MM2C were identical to those of sporadic
CJD MM1. In order to search drugs that promote decomposition of prions accumulated in neuronal cells, we developed
a cell model that is closer to in-vivo conditions, and found two effective drugs against PrP¢ after screening 250 drugs.
We defined that prion infection could interfere in the function of Oct-1, resulting in the down-regulation of IRF-3.  We
established the basic strategy to differentiate iPS cells to neuronal cells through the specific regulation of Sox2 function,
which can be applied to the development of novel therapeutics for any neurodegenerative diseases including prion diseases.
We reveal efficient cross-species yeast prion transmission by modulating conformational dynamics of a monomeric yeast
prion protein.  Modification of microglial activation to M2-type may be a novel therapeutic target for prion diseases. Our
novel PrP gene expression system, in which the polymorphic or mutated PrP can be analyzed without the influence of
endogenous PrP, is expected to be a powerful tool to elucidate the mechanism of genetic prion diseases, and also develop
the drug-screening system. Studies using autopsied cases of dura mater graft-associated CJD revealed that cerebral -
amyloidosis could be transmitted with medical procedures. The ethical review committee of the National Center of
Neurology and Psychiatry approved this study project registering cases with genetic prion disease, which have not shown
symptoms of onset.

(2) SSPE: We found that a recombinant virus possessing some mutations of F protein replicated well in neural cells and
efficiently spread to surrounding cells, which indicates strong viral neuropathogenicity. We screened a variety of
molecules for their antiviral activities against SSPE virus using a cell culture system, and found three effective drugs against
SSPE. Enhanced fusion activity, mainly due to amino acid changes in the ectodomain of the fusion (F) protein, is critical
for measles virus to infect and spread efficiently in human neuronal cells.  Continuous infusion therapy of Ribavirin (Rib)
+ Interferon-a(IFNa) was conducted using a subcutaneously implantable continuous infusion pump, which led to
improvement of QOL of patients and their families without serious adverse effects.

(3) PML.: We established pathological diagnostic methods for of the PML cases by using specific antibodies against JCV
viral proteins. Several highly sensitive methods for detecting JCV DNA in CSF were established. Virus-like particles
without agnoprotein were irregularly-shaped, and cell degeneration was minimum, indicating that normally-infectious
progeny virions are to bear at dot-shaped intranuclear domains, called PML-NBs. We tried to add high concentrate CCR5
inhibitor to U87 JC virus transfected, and the amount of JCV DNA was increased. JCV replicates less in IMR-32 cells
treated with three topoisomerase | inhibitors than in untreated cells. Thirty-four patients with PML were treated with
mefloquine hydrochloride and 12 were not, and the effects of mefloquine hydrochloride did not significantly differ, because
of the small sample size. Now we are going to prepare the future multicenter investigator-initiated confirmatory trials
with mefloquine hydrochloride in order to determine the clinical effects of on PML and to obtain an approval for expanded

indication.
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Human prion diseases are classified into three types: hereditary, sporadic, and acquired.
The pathogenic mechanisms of these all prion diseases are not fully understood, and this
enigma hinders the development of effective medications. To address these issues, this study
is designed to 1) establish a PRNP-knockout cell line; 2) evaluate the expression of wild-type,
polymorphic, or mutated PENP in both transient and stable PRNP expression systems; 3)
investigate how genetic polymorphisms or mutations effect on the biochemical properties of
PrP.

We first established a PRNPnull cell line from a neuroblastoma cell, and subsequently
analyzed PrP by both transient and stable transfection experiments. In these cells, we
discovered that some mutated PrPs related Creutzfeldt-Jakob disease clearly have the
different biochemical properties.

These results represent that our novel PENP expression system, in which the polymorphic
or mutated PrP can be analyzed without the influence of endogenous PrP, is expected to be a
powerful tool to elucidate the mechanism of genetic prion diseases, and also develop the

drug-screening system.
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(% FB) Development of Diagnostics for progressive multifocal leukoencephalopathy
(PML) and elucidation of risk factors for suffering PML through laboratory
surveillance.
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PCR R ZBI% Lz, M T, £% D PML B&H OMEMIKICHNRT S JCV a7 o—r
DIA 7TV =% EHL, N0 OEERINCBIT DERNZ — T LTz, T BHFSEORK
R, PML O, 1##ERS L OEENORICEBWTEHATH S,

Progressive multifocal leukoencephalopathy (PML), a severe demyelinating disease caused
by JC virus (JCV), develops mainly in patients with AIDS as well as in those with
immunodeficiency due to hematological malignancies, organ transplantation, and the
treatment with chemotherapeutic and/or immunosuppressive agents. Real-time PCR testing
for detecting JCV genome DNA in cerebrospinal fluid (CSF) is the currently standard
diagnostic test for PML. In this study, a loop-mediated isothermal amplification assay was
developed for the rapid detection of JCV genome DNA. Ultra-sensitive real-time PCR
assay using highly concentrated CSF DNA was also established for the quantitation of
low-abundance JCV genome DNA in CSF. Furthermore, JCV DNA clone library was
generated from CSF specimens of PML patients, and the mutational patterns of viral DNA
sequences were analyzed. These results are valuable for the diagnosis, treatment, and basic
research of PML.
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