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一 個 家 族 的 故 事 



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 3rd or 4th decade  

• Pathology: Degeneration of neurons in the 

brainstem, the cerebellum +/- its afferent/efferent 

fibres. 

• Forty-three loci identified so far. 

• Twenty percent remain molecularly unassigned. 

• Treatment: limited, or nil. 
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Neurology 

2014;71:832 



Worldwide distribution of SCAs 
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Current age: 47 YO    

Duration of illness: 15 yrs          

Current age: 36 YO    

Duration of illness: 12 yrs          



phenotype 
characterization 

sample 
collection 

genetic linkage 
analysis 

positional 
cloning 

cell culture & 
animal models 

gene 
characterization 

assays for 
screening 

therapeutics 
development 

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. 

Disease gene Patients 



Unmet Medical Needs 

• Therapeutics! 

• Therapeutics! 

• Therapeutics! 



2017/3/11 9 

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 

Mol Cell 2009;27:621 



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

• Six patients with SCA3 in each group. 

• Forty minutes per session, 3 sessions 
per week for a 4-week training period. 

• Outcome mesures:  

– Primary- SARA. 

– Secondary- upper-limb function 
(the 9-hole peg test (NHPT) and 
gait performance (GaitRite)). 



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.  



Prof. H.Y. Edwin Chan (left) 

and Prof. C.K. Jacky Ngo  

陳浩然(左)及敖志祺教授手上
分別為QBP1及P3的三維模型 

(A) P3 suppressed expanded-CAG-RNA-induced nucleolar stress. 

(B) Suppression of RNA toxicity and protein toxicity utilizing the P3-

QBP1 combination treatment strategy. CH3, methyl group. 
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RNAi gets its due – quickly! 
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GFP 

Calbindin 

Merge 

SCA1/F10     WT/F10    SCA1/LacZi 

Xia et al., (2004) Nat Med 10:816 
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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/IIa Clinical Trial: Treatment of 

cerebellar ataxias with adipose-derived 

mesenchymal stem cells.  

“以異體脂肪間葉幹細胞治療小腦運動失調症” 

臨床試驗 



間葉幹細胞作用機制 

幹細胞輸注 

免疫調節效用 
對抗發炎反應 

旁分泌效用 
作用於周遭組織 

內分泌效用 
作用於遠端組織
並降低氧化壓力，

清除自由基 

直接分化 
參與組織 

修復與再生 

Carrion and Figueroa Stem Cell Research & Therapy 2011, 2:23 



幹細胞治療是否安全而且有效? 



幹細胞治療是否安全而且有效? 



幹細胞治療是否安全而且有效? 



Investigational product - Stemchymal®  

(脂肪間葉幹細胞) 
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The Design of the Phase I Clinical Trial   
(第一期臨床試驗的設計) (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 
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Subject 
Age/ 

Gender 
Diagnosis 

CAG  
repeats 

Age at onset 
(years) 

Disease 
duration 
(years) 

SARA  at 
baseline 

#1 66/M SCA3 27/69 59 7 13 

#2 52/F MSA-C 14/26 50 3 13.5 

#3 62/F SCA3 28/71 55 7 13.5 

#4 21/F SCA3 27/79 16 5 12 

#5 51/F SCA3 14/74 38 13 16 

#6 48/M SCA3 26/70 43 5 12.5 

#7 42/F SCA3 14/73 31 11 13.5 

Subject Demographics 
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Timeline 
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• AEs occurred during the one-year follow-up 

Subject   
SAE/ 

AE 

Months after 
ADMSC infusion 

Event  Outcome* 

#2 

(MSA-C) 

SAE 1.3 
Stiffness (neck & hands),  dysphagia & 
drooling of saliva  

1 

AE 8 Worsening of constipation 1 

AE 8 Worsening of rigidity 1 

#3 

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 

#6 
AE 1.3 Skin eruption 1 

AE 6.5 Diabetes mellitus 2 

#7 AE 11 Fall injury (face) 1 

* 1: resolved, 2: not resolved 

27 

Safety - AEs 
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  0.5 M 6 M 12 M 

Change from baseline 
Median (Q1, Q3) 

-0.25 (-1, 0) 0 (-1.5, 0.5) 0 (0, 1.5) 

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

Efficacy - the longitudinal changes in SARA scores 



Efficacy - the longitudinal changes in SOT 
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  0.5 M 1 M 3 M 6 M 9 M 12 M 

Change from baseline 
Median (Q1, Q3) 

8 
 (6, 10) 

10 
 (9, 16) 

8.5 * 
 (6, 9) 

5 * 
 (4, 5) 

5 
 (4, 8) 

1.5 
 (-2, 4) 

* p < 0.05 



Efficacy - PET 
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• The parametric 

ratio images of 

18F-FDG PET at 

three and nine 

months after 

ADMSC 

infusion 



第一期臨床試驗成果之檢討 

1. 人數太少! 

2. 追蹤時間不夠久！ 

3. 缺少對照組! 

4. 劑量是否足夠? 

5. 評估方式不夠多元！ 

6. 安全性及治療效果證據
力不夠強. 

7. 若真有效,機制為何? 
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 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  

The Design of the Upcoming Phase II Clinical Trial  
(第二期臨床試驗的設計) 
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http://www.tscaa.org.tw/ 
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台灣的脊髓小腦運動失調症病友會 
(企 鵝 家 族) 

Equivalent to 香港小腦萎縮症協會,NAF, Euro-Ataxia---. 
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http://www.youtube.com/watch?v=atscBa9-kCE 

http://www.youtube.com/watch?v=qwG68WCONOc&feature=fvwrel 

http://www.youtube.com/watch?v=atscBa9-kCE
http://www.youtube.com/watch?v=atscBa9-kCE
http://www.youtube.com/watch?v=atscBa9-kCE
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http://www.youtube.com/watch?v=R6aOvsPbleQ 

http://www.youtube.com/watch?v=B5otiufeg50&feature=related 

http://www.youtube.com/watch?v=R6aOvsPbleQ








THANK YOU ALL! 

bwsoong@ym.edu.tw 

 


