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Dissection of the pathomechanisms of motor neuron disease using antisense
therapeutics

Sahashi, Kentaro
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Spinal and bulbar muscular atrophy or SBMA results from mutations in the AR
gene and elicits motor deficits due to lower motor neuron and muscle degeneration. Toxicity of
abnormal AR protein causes SBMA, but the primary pathogenic region remains elusive. Antisense
oligonucleotides (ASOs) can control gene expression and contribute to identification of the target
for the development of therapeutics. Here we have found that an_intracerebroventricular injection of

ASOs suppressing AR expression in the central nervous system, improves motor function, weight gain
and survival with the amelioration of neuronal histopathology in an SBMA mouse model, focusin? the
neurotoxicity of mutant AR as a therapeutic target. This study further supports the applicability of

antisense therapeutics for SBMA.



(AR)

CAG

SBMA
AR

AR

RNA
AR
AR

AR

CuUG

SBMA

SBMA

MRNA

(SBMA)

CAG

SBMA

SBMA
AR

AR
SBMA

AR
AR mRNA
AR

RNA

AR

(ASO)

RNA
RNA
in vivo
ASO
SBMA
AR RNA
AR
ASO
@ @
(1) ASO SBMA
ASO
SBMA ASO
AR
SBMA
ASO
2
AR
SBMA AR
SBMA
ASO SBMA MRNA
AR
(1) SBMA ASO
Huvec ASO
AR
ASO( ASO-AR1 ASO-AR2)
SBMA 5
20 4.0 6.0mg/kg ASO
(Icv)
ASO 200
400 800 mg/kg(200 mg/kg/ ) (1P)
ASO
1P
ASO
2
AR SBMA
SBMA ICV
ASO SBMA

MRNA



Agilent

AR
(1) ASO  ICV
SBMA
ASO-AR1
radio
active RT-PCR ASO
AR
MRNA
5
( 1
AR
ICV ASO-AR1 AR
RNA ICV
ASO
RT-PCR
ASO-AR1 ASO-AR2
7 wks 10 wks 7 wks
Cont 2.0 4.0 6.0 4.0 4.0 mg/kg

S ——————————— — — - AR

R —— Al

- ——————————————— -~ Gapdh
7 wks

—
*P <0.05

°Z fnnai

Cont 20 40 6.0 4.0 4.0mglkg
(10 wks)
ASO-AR1  ASO-AR2

-
=}

Mutant AR / Gapdh

1 SBMA ICV ASO
AR
ASO-AR1
ASO-AR2 ICV
( 2

< 240 A*ge (weeks) o Age (weeks)
5180 ogég;ﬁ*moos E
Suof it umzs-**zzsszs% £ w0
Do it 2

o 10 20 30 70

Age (weeks) Age (weeks)
Ocontrol

(OASO-AR1 4.0 mg/kg
@ ASO-AR2 4.0 mg/kg

ICV ASO SBMA

ASO-AR1 13

(
906 + 602 um? vs. ICV ASO

504 pm2)
myogenin

1287 +

(NM.J)
(Zeiss LSM 710)
SBMA

NMJ
ASO
ASO-AR1

NMJ ICV

ASO
C57/BL6

ASO-AR1 4.0 mg/kg ICV

SBMA
Ar

ASO-AR1 ASO-AR2
SBMA

AR RNA

AR AR

SBMA

IGF-1 VEGF

(Cortes et al (2014). Neuron.)
SBMA ASO
AR

(2) ASO
5 ASO 200 mg/kg/ 1-4 1P
SBMA

AR radio
active RT-PCR 2



1P ASO
Ar ASO
AR
ASO
1P ASO SBMA
ASO ASO
IP-ICV
ASO
(3) ASO AR
10 SBMA
ASO-AR1 4.0 mg/kg ICV SBMA
( 2 ) mRNA
Agilent
AR
ICV
ASO
Giprl Fgf2 Emrl
(ASO)
SBMA
(1)
67 1 p296-302, 2016. . doi:

10.11477/mf.2425200457

(2) Sahashi K, Katsuno M, Hung G, Adachi
H, Kondo N, Nakatsuji H, Tohnai G, Iida M,
Bennett CF, Sobue G. Silencing neuronal
mutant androgen receptor in a mouse
model of spinal and bulbar muscular
atrophy. Hum Mol Genet. Vol. 24: p5985-94,
2015. . doi: 10.1093/hmg/ddv300.

» ) , ;

il

Dissection of mechanisms of neuronal
degeneration in polyglutamine disease,
, b7 ,2016
5 18—~21 ,

2 , , Gene Hung,
, C. Frank Bennett,
) b 33 b
2015 11 26—~28
( )
3) , , Gene Hung,

)

, C. Frank Bennett, .
Silencing neuronal mutant AR suppresses
neuropathogenesis in an SBMA mouse
model, , 56 ,
2015 5 20~23

( )

(4) , , Gene Hung,

b

, , C. Frank Bennett,

, , 55
, 2014 5 21~24

( )

https://www.med.nagoya-u.ac.jp/medical_dJ/
laboratory/clinical-med/clinical-neuroscien
ces/neurology/

@
SAHASHI, Kentaro

90710103

@
SOBUE, Gen
20148315
KATSUNO, Masahisa
50402566

©)
OKADA, Yohei
30383714

)

C. Frank Bennett
Senior Vice
Pharmaceuticals

President, lonis



