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Distribution of pathogenic androgen recepior aggregations is
influenced by heat shock factor-1 in model mouse of spinal and
bulbar muscle atrophy {SBMA)

Naohide Kondo'. Masahisa Katsuno'<, Hiroaki Adacht’, Makoto Minamiyama'.
Hideki Doi'. Shin-jiro Matsumoto'. Fumniaki Tanaka', Gen Sobug!

Nugoya Univ, Nagova, Japan, ~Institute for Advenced Research. Nagova Univ.

‘Dept Newrlog
Nugaxe, Japuan
Crvjective:Spinal and buibar muscle atrophy (SBMAT is a hereditary meor neuron dis caused by
G triplet repeat expansion in the androgen receptor (AR) gene. In animal models of SBMA . heat
shiwk proteins (Haps? have been shown to play a protective rele in the neurocegenerative process.
ock factor b (Hst-H induces the expression of Hisps. such as Esp70. iv response (o various
of collular stress, To clucidaic the rode of Hsf-Tin SBMA here we investigate the monse and cell
models of this ¢ > Methods: We performed immunchistochemistry of various nevrenal and non-
nenronal tissues rom wild-type and SBMA mice using anti-Hst | and anti-polyglutamine antibadics.
Fhe distibution of Hsi-1 and that of mutint AR were compared. We knocked dewn the expression ol
Hsf-1 using smalt interference RNA (IRNAY in SH-SY SY colis abty expressing human AR-97Q and
anatyzed cell viahility and frequency of AR aggregation.ResuhixThere was ao aggregation of mutant
AR in liver, Kidney and testis of SBMA mice, where Hs 1 was expressed ata high lovel. Conversety,
in the tissues with mutapt AR secumittation, the expression level of Hsf-1 expression was faint. In
the cercheliom Hst | staining was delected in Purkinje cells let not in granule cells 1o contrast. the
accumulation of mutant AR was detected in cerebellar granele ceils but notin Purkinje cells, The
WST assay reveaked that viobilily of the cells treated with Hsf- | iIRNA was lower than that of control
cells and that the uggregation of pathogenic AR incresed tn Hst-1 knockad-down cells compared
with coamrol cells.Conclusions:Our obsenations suggest that Hafl-1 might influence the distribution
of pathogeric AR accumulation and cellular viability. The finding that mutant AR accumulation is
rarehy detectud i the tissues which have a nigh phn sto ogical expression ot Hst<1 suggests the rote
of this anseriptional fzeten foy the determmatiom of the pachological tissue selectivity in SBMA.

A high-throughput screening assay for drug discovery in S0D1-
mediated ALS targeting the transcription of S0D1

Gaku Murakami’, Haruhisa Inove™', Kayoko Psukita®. Yasuyuki Asai,
Kazahito Aiba’, Yuji Amagai®, Motonari Uesugi®, Norto Nakatsuji’,
Ryosuke Takahashi'
Dept Newol, Grd Sck Med, Kvoto Uan Center foriP$ Cell Res
Univ. “Core Revearch jor Evolurional Science and Technology (CREST). Japan Science and
Technotygy Carporation. *ReproCELL, e, Stem Celf and Drug Discovers nst, “Inst for Cheraical
Res. Kyora Uns, “Inst for tiegrated Cell-Materwl Sci, Kvoto Univ

arch and Application. Kyvoto

Familial Amyotrophic kuteral sclerosis LALSY acenums {or 10% of ALS cases and about 25% of famihal
ALS are due to muctions in the Cw/Zn <uperoxide disumutase (SODT) . Mutar SOD-mediaed ALS
wnsed by a getn of toxic function of the matant protein. The amount of SODI Tevel in non-neuronal
neighbors including astrocytes determines the progresson of ALS {non-ce;l-autonomous toxicity).
Therefore. we hypothesize that a small compounc to decrease SOD1 proteirs in astrocytes may
low the progression of mutant SODT-mediated ALS. We have devetoped und optimized a ceti-bascd
high-throwghput screeaing assay using a library of 9,600 compounds 1 ideatify smalf compounds
‘hat reduce the SO expression wanscriptionaily in astrocstoma cells. We have identified some his
competnds that dow a-regulate the SO expression specif with no non-specific cellatar toxicity
This assay will provide a powerful steategy to discover novel therspy for familial SOD F-mediaed ALS

1)

Motecular analysis and prenatal prediction of spinal muscular
atrophy in Chinese by the combination of RFLP, DHPLC, HRMA ,MLPA
and linkage analysis

Wanlin Chen', Zhi-Ying Wu. Xiao-Zhen Lin'. Qi-Fang Lin', Min-Ting Lin'.
Shen-Xing Murong . Ning Wang'

Newology. Firs Alfiliated Hospital of Fujian Medical University. *Department of wredogy
and Institute of Newrology, Huashan Haspital, Shanghai Medical College, Fudan University

Background Sprnal muscular atrophy {SMA7 s one of the most common inherited and ircurable
severe fower motor newron diseases. The svsiem applied ' stolecalar analvsis and prenatal diagnosis
of SMA IS nar perfeet yet. Methods: E55 patients and 212 parents from 148 Chinese SMA families
were screened for SMNT deletien using RFLP, DHPLC and high-resolution DNA melting anal
(HRMAY The patients without SMNT defetion were cuaniified the SMNI copy number by real-
te fluorescence quintitative PCR and MLPA. then furher screened for subtle mutations by direct
sequencing. Prenatat prediction was performed by REFI P DHPLC. HRMA MLPA and tinkage analysis
on request for 21 fetuses from 20 families, in which the proband had been detected 1o have SMN|
deletion. Furthermore. the fetuses without SMNT deletion were quantified the SMN| copy number
and discriminated SMA carriers by DHPLC, real-time fluorescence guanttatize PCR and MEPA. The
aborted fziuses and the horn babics were reconfinmed. the born babies were follow-up and physically
oxamined twice a year.Resulis: 141 patients from 134 families were detected (o have SMNT deleton.
thus the frequeney of SMN deletion detected {s 90.5% (1331481 2 subtle mutations were detected
by direct sequencing in the other 14 patients. & out of 2§ Fetases were detested to have SMN1 deletion
and aborted. The other 15 fetuses, 10 carriers and 5 normal individuals. were born under suggesnon

The shoned fetuses and the bor babies were reconfiTmed. amd the resnits were completely consisient
with those of prenatal prediction. The 15 born bahies were follow-up until now and all of hem showed
normatity. Conclusior s: The combination of RELP, DHPLC, HRMA wnd MLPA makes the molecular
and prenatal diagnosis of SMA more perfect and the result more aceurate, Also, both DHPLC and
MLPA are reliable and rapid micthods Lo diserminate SMA carriers, The diagnosis system cstablished
here can he userd a5 a rowtine diagnosis method in clindes.

anal Natura: Science Faundation ¢ No. 30600481, 306707300
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JKY  Gene muiations causing autosomal dominant cerebellar ataxia in
Japan.

Kinya Ishikawa, Hidehiro Mizusawa
Depantment of Newrology, Tokve Medical and Dentai Uiniversii,

Autosomal dominant cerzbellar ataxia, also called as spinocerchellar aaxia SCAT s catsed 2y many
different mutations The largest fraction of paticrls i< due to expansten of trinucleotive (CAGT repeat
ine diseuse. The seeond tpe of motation is nm-coding
ic mutation which iy comentional mutittions. such
as missense, frameshift, or deletion nwtation. in impontant genes. To gain msight inte molecular
pathophysiclogy of autosomal dominant cerebellar ataxias, i1 is importaat 1o knew the climeal phenotypes
cansed by dilferent mutations, In this study. we analyzed all polyghatamine diseases. non-coding repeat
disorders, and SCALL, and 15 i our cobort of index patients with SCA. Sixty-cight families collectec
between lunuary, 2008 wnd December, 2009 were analyzed. Polvglutamine Jiseases and non-coding
Tepuat disorders were tested as described elsewhere, SCA 14 was tested for hotspots in die causalive
aene protein kinase C o SCATS wacctested by quantitative PCR o see the gene dosage of causative
gone. fnosiiol iri-phosphate receptor T Machaco-Joseph disease, SCAO and SCAY ware the three
most conumon disorders in our cohort foliowed by dentatorubral-pallidoluy sian airophy {DRPLAJ,
SCAL and SCA2. As far as we studied. we did not see any SCA7. 10U 120 14 or 15 10 owr cohort,
suggesting that these are very vare n lapancse SCAs. The remaining 304 of paticats were not found
w0 have mutations. SCA28. recently tdentified 1o cause pure cerebellar syndrome. needs 1o be tesied
We comglude that polyglutamoe diseases and SCAS T are the freguent causes of SCAs i Japancse
while static mutations are very rare. It shauld be noted that the causes of a significant portions of
SCAs e still umdentified.

encoding poly glataming, called as palygluta
repeal eapansion disorders. The finak rype is

,‘ A celi-based high throughput-screen for Dentatorubrat-
pallidoluysian atrophy (DRPLA)

Hiletoshi Date, Shoji Tsuji
Ocpartrent of Newrologyx, Graduate Scheol of Medicine, The University of Tokvo

Prentatorihral-pallidoluystan atrephy {DRPLAJ 15 an antosomal dowinam nearodegenerative diserder
casised 1y umtabie expansion of o CAG rinucieotide repeat in exaon 5 of the DRP! ne. which
cades for o poly glutamine streleh. We hase recenfly shown that rime-deperdent and CAG repeit lexgth-
dependent neuronal intranuclear acermumulation of mutant proteins with expanded pols ghuamine
streteches plays a pivotal role in the neuronal dysfunctioas in DRPLA. DRPLA protein is focated in
te rulens end functions as a wanscriptional co-regulator, Thus, the nuclear ranspon and subceliiar
locaiization of DRPLA protein are considered 12 he potential moleculir targets for development of
eflicacions treatment for DRPLA. Te accomplish this aim, we have developed a cellular model which
aliows elficient high throaghput screening of small compound libraries. The assay measures the abitity
of diugs to inhibit nuelear transport of DRPLA protein leading 1o altered subecliular localization of
DRPLA protein. Using this assay, we started screening using a library of 1040 compounds cnmpiled
by the NIDS the NTH Custom Collection. Each compound was tested at four concentr.
completed the sereening of 1040 compounds. and found 4 compounds prevent:ng nue anslocation
of GEP-DRPLA protein and 10 cansing altered localization in the nucleus. These compounds are
vaadidates for funther investigation,

jons. We have

[Kf New strategy to treatment of myasthenia gravis caused by MuSK
antibodies using a synchronized experimental animal modet

Shuuichi Mod, Suchitio Kubo. Takuyu Akiyoshi. Shigeru Yamada.
Tsuyoshi Miyazaki, Kazuhiro Shigemoto

Department of Geriadric Medicine Tokvo Mctropolitan Instinue of Gernuology

Myasthenia gravis caused by antibodics {Abs) against musc

pectfic kinase (MuSK-MG? is frequently
A NVSEC Gisease fequiring emergent and aggressive therapies. Althoangh acetylcholinesterase innibitor

ACHE are often used as sy mptonsatic teatment and are elfect:ve or myastheria gravis caused by
anlibotes against AChR {AChR-M uSK-MG patients are equently unresponsive or develop
chalinene crises characterized by increasing muscle weakness. however the pathophysivlogy of Uie
outeome i remained w unded

Previoush. we generated a new mice model, which synctrontzedly develop experimenzal sutommune
MG IEAMG] ot 100% efficiency afler immunization of MaSK proten using complement-deficiant
weve. This medel showed that MuSK i requiresd for interacting signaling betwen pre and post-snaptic
wembrane at mature NMJs and inerference of them by MuSK-Abs caused MG,

T this study, we demenstrated that this model gave s 1 and develop the appropriate my on
ot MuSK-MG. ACKE- {ncostigmine | treatment to MG cied mice induced occurrence of abnormal
chrctomyographic (EMG) pattern. as observed in MuSK-MG patients meeiving ACHED and corgenital
myasthena with ACHE deficiency, demonstrating that abmormal seusitivity 10 ACh could be reproduced
i mice with MuSK-EAMUG. In inmnofleorescence staining of NMs. reductions i expression levels
of ACHE and ColQ. which is associated with ACRE and anchored to MuS K. were obsersed, showing
that MuSK is required for ACK 38 inovivo, and interference by MuSK-Abs caused
abnormad sebsitivity 1o AChE-l treatment. Furthermore. treatment of 3.4-diaminepyridine, which
potentiates ACh release from motor serse terarinals, imduced more effectyve weversad of decremental
pattern in EMG than that of neostigmine treutment, demonsirating « possibiity of new medication
to MuSK-MG patiems.
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