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Spinocerebellar ataxias (SCAs)

Autosomal dominant neurodegenerative
diseases with a prevalence of 5-10/100,000.

Progressive loss of coordination - ataxia in gait
and limb movements, dysarthria and dysphagia.
Progressive and fatal evolution in 10 to 30 years.

Onset of symptoms: during 3" or 4t decade

Pathology: Degeneration of neurons in the
brainstem, the cerebellum +/- its afferent/efferent
fibres.

Forty-three loci identified so far.

' Cerebelo

Twenty percent remain molecularly unassigned.

El cerebelo contribuye a
que los movimientos sean
uniformes y coordinados

Treatment: limited, or nil.
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OMIM

Ataxia Locus Gene Type of Mutation Protein or Complex Accession No.
Coding Repeat Expansions®
DRPLA 12p13.31 ATN1 (CAG)n Atrophin 1 125370
SCAl 6p23 ATXNI (CAG)n Ataxin 1 1654400
SCAZ 12924 ATXNZ (CAG)n Ataxin 2 183090
SCA3/MID l4g32.1 ATXNZ (CAG)n Ataxin 3 109150
SCAG 19p13 CACNALA {CAG)n Calcium channel, voltage-dependent, 183086
P/-type, o- 1A subunit
SCAT Ipl4 ATXN7 (CAG)n Ataxin 7 164500
SCALT 6g27 TEP (CAG)n TATA box binding protein 607136
Noncoding Repeat Expansions®
SCAB 13g21.33 ATXNE, (CTG*CAG)Nn Ataxin 8 and ATXNE opposite strand 608768
ATXNEOS {nonprotein coding)
SCALD 23gl13.31 ATXNIO (ATTCT)n Ataxin 10 603516
SCAL2 5q32 PPP2RZE {CAG)n Protein phosphatase 2, regulatory subunit B, B 604326
SCA31 16021 BEAN1 (TGGAAIN Brain expressed, associated with NEDD4, 1 117210
SCA3G 20pl32 NOP56 {GECCTG)N NOP56 ribonucleoprotein homologue (yeast) 614153
Other Types of Mutations®
SCAS 11gl13.2 SPTENZ Point mutations Spectrin, B, nonerythrocytic 2 600224
SCALL 15q15.2 TTBK2 Point mutations Tau tubulin kinase 2 604232
SCALZ 19q13.33 KCNC3 Point mutations Potassium voltage-gated channel, 605259
Shaw-related subfamily, member 2
SCAL4 19q13.42 PRECG Point mutations Protein kinase C, & 605361
SCALS/16/29 3p26.1 ITPR1 Point mutations, large Inositol 1,4,5-trisphosphate receptor, type 1 B60665E,
deletions 117360
SCALE 7g31.1 IFRDI Point mutations Interferon-related developmental regulator 1 GO7458
SCAL9/22 1pl3.2 KCND3 Point mutations, small Potassium voltage-gated channel, Shal-related 607346
deletions subfamily, member 3
SCAZ0 11p11.2-g13.3 Not applicable Genomic duplication Region with =12 genes BOBGET
SCAZ3 20pl32 POYN Point mutations Prodynorphin 610245
SCAZE 19pl13.3 EEF2 Point mutations Eukaryotic translation elongation factor 2 609306
SCAZT7 1334 FGF14 Point mutations Fibroblast growth factor 14 609307
SCAZE 18pll.21 AFG3L2 Point mutations AFG3 adenosine triphosphatase family gene 610246
3-like 2 (Saccharomyces ceravisiae)
SCA3S 20p13 TGME& Point mutations Transglutaminase & 613908
Unknown Mutations
SCA4 16g22.1 7 7 7 600223
SCAZ1 7p21.3-pl51 7 7 7 GO07454
SCAZS 2p21-pl3 7 7 7 608703
SCA3D 4g34.3-g35.1 7 7 7 613371
SCA3Z 7g32-g33 7 7 7 613909
SCA34 6pl2.3-gl6.1 7 7 7 133190
SCA3T 1p32 7 7 7 HGNC 43726

JAMA
Neurology
2014:71:832



Worldwide distribution of SCAs
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Current age: 47 YO Current age: 36 YO
Duration of illness: 15 yrs Duration of illness: 12 yrs
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Over 2,000 disease genes have been identified in the past 20 years. Now we can use
what we have learned to develop effective treatment for patients with hereditary
diseases.



Unmet Medical Needs

* Therapeutics!
* Therapeutics!
* Therapeutics!



Potential Therapeutic Strategies

Physical therapy

Protein mis-folding

— Enhancing molecular chaperone activity
in neurons, i.e. HSP70

Toxic proteolytic fragments

— Impeding the formation of putative
toxic oligomers or enhancing
degradation of the mutant protein.

Oxidative stress

— Scavenging free radicals or boosting
mitochondrial functions- trial of high
doses of coenzyme Q10 in HD.

Gene therapy: RNAI, gene editing,
ASO—etc.

Cell therapies
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Direct gene delivery Stem cell delivery
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Packaging of ataxin-1
gene-specific RNAi In vitro differentiation of
into a virus ’ SCA1 pati stem cells into Purkinje
4 N 2y ~emn neuronal cells
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I'ransplantation into

Injection into ,
SCAL1 patient

SCAT1 patient

Discovery of compounds
preventing cytotoxicity of
Purkinje neuronal cells

Administration into
SCAL1 patient

==

Drug delivery

Mol Cell 2009;27:621



Exergaming vs. Conventional Training: a Randomized
Controlled Trial (NCT Identifier: NCT02900508)

* Six patients with SCA3 in each group.
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Small Molecule Drugs

* Expanded ataxin-2 and ataxin-3 interact with
type 1 inositol 1,4,5-trisphosphate receptor
(InsP3R1), an intracellular Ca** release
channel, and sensitize it to activation.

— Dantrolene, a calcium ion stabilizer, alleviated
motor deficits and neuronal cell loss in SCA2 (J
Neurosci 2009;29:9148) and SCA3 (J Neurosci
2008;28:12713) mouse models.
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RESEARCH ARTICLE SUBJECT COLLECTION: TRANSLATIONAL IMPACT OF DROSOPHILA

Assessing a peptidylic inhibitor-based therapeutic approach that
simultaneously suppresses polyglutamine RNA- and protein-

mediated toxicities in patient cells and Drosophila

Qian Zhang'?, Ho Tsoi'2, Shachong Peng'2, Pan P. Li3, Kwok-Fai Lau?%5, Dobrila D. Rudnicki3,
Jacky Chi-Ki Ngo?* and Ho Yin Edwin Chan'-2%53:*
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E:q: nded  Expanded  Expanded Expnded
RNA CAGRNA CAGRNA
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CH3 CH3 CH3 CH3 TRNA transcription

rRNA transcription :

Native polyQ PolyQ protein
monomer aggregates

I

Nucleolar stress Nucleolar stress

Prof. H.Y. Edwin Chan (left)

_ and Prof. C.K. Jacky Ngo
(A) P3 suppressed expanded-CAG-RNA-induced nucleolar stress. it R (2)% S A sas L )

(B) Suppression of RNA toxicity and protein toxicity utilizing the P3- v % QBP1 2 P3c= a3
QBP1 combination treatment strategy. CH3, methyl group.



RNAI gets its due — quickly!

POSTED: 9:49 a.m. EDT, October 2, 2006

Andrew Fire, left, and Craig Mello pose in
March after receiving an award in Germany.

Americans win Nobel medicine prize

STOCKHOLM, Sweden (AP) -- Americans Andre
Prize in physiology or medicine Monday for disc
effect of specific genes, opening a new avenue

"RMNA interference” is already being widely user
the function of genes and it is being studied as
AIDS and hepatitis viruses and for other conditi
cancer.

Fire, 47, of Stanford University, and Mello, of the
School in Waorcester, published their seminal w

RMNA interference occurs naturally in plants, ani
Institute in Stockholm, which awarded the prize
activity of genes and helps defend against viral

"Thic vaar'e hlabal laurasatac hava diccovarvacd -
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SCAL/F10 WT/F10 SCAl/LacZi

Calbindin

Merge

2017/3/11 Xia et al., (2004) Nat Med 10:816 14



Developing Allele-Specific RNAIi for SCA6

Neurobiology of Disease 43 (2011) 533-542

Contents lists available at ScienceDirect

Neurobiology of Disease

journal homepage: www.elsevier.com/locate/ynbdi

Splice isoform-specific suppression of the Cay2.1 variant underlying spinocerebellar
ataxia type 6

Wei-Ling Tsou P, Bing-Wen Soong ¢, Henry L. Paulson ”*, Edgardo Rodriguez-Lebrén >**

@ Institute of Neuroscience, School of Life Sciences, National Yang-Ming University, Taipei, Taiwan
b Department of Neurology, University of Michigan, Ann Arbor, Michigan, USA
© Department of Neurology, National Yang-Ming University and Taipei Veterans General Hospital, Taipei, Taiwan
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Neuro-transplantation

Embryonic (fetal) neural tissue
Embryonic (fetal)or adult neural stem cells

Embryonic stem cells
Adult stem cells

Mesenchymal stem cells isolated from various
tissues (BM, adipose tissue)

Carcinoma stem cells

(Rossi & Cattaneo: Nat Rev Neurosci 2002;3:401)



A Phase I/Ila Clinical Trial: Treatment of
cerebellar ataxias with adipose-derived
mesenchymal stem cells.
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O Y R ERERERE .
& STEMINENT Investigational product - Stemchymal®

(% 3% FF E 43 2m %8

Adipose tissue harvesting

Stem cell isolation, 4
purification & optimization | 7z %

Proprietary culture ("“p

Standardized stem cell £ i -
products of the highest &

purity & potency

Safety & quality assurance through
multiple QC testing

Cryopreservation of products

fessional i
Professional consignment Applications



The Design of the Phase I Clinical Trial
(% — HP g/ 335 73K 31 ) (NCT Number: NCT01649687)

» Objectives:

» Primary: To ascertain the safety of intravenously
infused allogeneic ADMSCs.

» Secondary: To evaluate the efficacy of intravenously
infused ADMSCs for treatment of cerebellar ataxias.

» Sample Size:
6~8 qualified subjects (with either SCA3 or MSA-C)

» Outcome Measures:
* SARA, SOT, MRS, PET

24



Subject

#1

#2

#3

#H4

#5

#6

#7

Subject Demographics

Age/ . . CAG Age at onset Dlsea.se SARA at
Diagnosis duration .
Gender repeats (years) baseline
(years)
66/M SCA3 27/69 59 7 13
52/F MSA-C 14/26 50 3 13.5
62/F SCA3 28/71 55 7 13.5
21/F SCA3 27/79 16 5 12
51/F SCA3 14/74 38 13 16
48/M SCA3 26/70 43 5 12.5

42/F SCA3 14/73 31 11 13.5

25



Visit 1

Time (mo) -1

|

Screening

26

Timeline

| Follow-ups

2 3 4 5 6

0O 05 1 3 6
|—> Baseline + ADMSC IV infusion : 5~7x107 cells

12



Safety - AEs

AEs occurred during the one-year follow-up

Stiffness (neck & hands), dysphagia &

SAE 13 drooling of saliva 1
AE 8 Worsening of constipation 1
AE 8 Worsening of rigidity 1
AE 1.5 Senile cataract 1
AE 1.5 Chronic angle-closure glaucoma 2
AE 7 Fall injury (leg) 1
AE 10.5 Diarrhea 1
AE 1.3 Skin eruption 1
AE 6.5 Diabetes mellitus 2
AE 11 Fall injury (face) 1

* 1: resolved, 2: not resolved



Efficacy - the longitudinal changes in SARA scores

e {2
——Median (SCA3)

12

20 2 4 20
15 :
o +:§ a 25 T ,.4 135
s - @ L7130 e
§ #3 § ..-.!_ ........... 12.75 )
< < 2.5
g ——ifd -
w wv
10 ——H#5 10
#6
#7
5 5
0 2 4 6 8 10 12 0 2 4 6 8 10
Months after MSCs infusion Months after MSCs infusion
Change from baseline
-0.25 (-1, 0) 0(-1.5,0.5) 0(0, 1.5)

Median (Q1, Q3)

Natural history of disease progression - SARA (Mov Disord. 2011 Sep;26(11):2081-7)

TABLE 3. Disease progression® prospectively measured with SARA in the study populations

SCA2 SCA3 SCAG SCA17 MSA-C Statistics® GSS
No. of patients 1 45 9 5 45 4
Total score (pointsfy) 2.88 = 2.32 3.00 £ 1.52* | 204 = 0.76* 450 =222 462+228 <0001 31.04 = 12.10°

28



Efficacy - the longitudinal changes in SOT

60
*
50
. 2

- 10 Rt o 81
§ + #3
.% 3 * #4
8 — T o #5

£ ~ T, $
S e #6
S #7

=@ Median (SCA3)

* *
* e {2

L

0
2 4 6 8 10 12
Months after MSCs infusion
Change from baseline 8 10 85* 5* 5 1.5
Median (Q1, Q3) (6, 10) (9, 16) (6,9) (4, 5) (4, 8) (-2, 4)
* p<0.05
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Efficacy - PET

3 months 9 months

The parametric
ratio images of
18F-FDG PET at
three and nine
months after
ADMSC

infusion
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The Design of the Upcoming Phase II Clinical Trial
(% = ¥ Toh B3 Rk )
Stratified randomization, double-blind, placebo-controlled
Estimated enrollment : 5~6 donors/ 60 subjects
Investigational product :
» Stemchymal® : 7 x 107 MSCs / infusion

» Placebo : vehicle only

Treatment regimen: 3 infusions at 4-week interval

Visit 2 34 56 T 9 10 11
-—-- >
Week -4 0 2 46 8 10 12 24 32 60

| Investigational

product infusions

# ! optional visit

32
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cefully [ 2011

http://www.youtube.com/watch?v=R6a0OvsPbleQ
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http://www.youtube.com/watch?v=R6aOvsPbleQ
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----------------------- MAY 24-26, 2018

Welcome Message | Committee | General Information | Program | Abstract | Registration | Sponsors | Accommodation

On-line
Registration

Online
Submission

Hotel
Information

The Cerebellum: Normal Functions,
Diseases and New Frontiers

News »

September 16,2017 SRCA 2018 Official Website is Launched!

Important Dates .

Last Day for Cancellation of Registration with 75% Refund October 28, 2016

Abstract Submission Opens November 1, 2016
Registration System Opens December 15, 2016
Deadline for Abstract Submission January 15, 2017
Notification of Proposal & Abstract Audit Results January 31, 2017
Deadline for Early Registration February 28, 2017

Deadline for Pre-registration April 15,2017



THANK YOU ALL!

bwsoong@ym.edu.tw



