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Using ALS patient-derived iMNs to identify small molecule compounds 

that are effective for both familial and sporadic patients  

3 

 

Suppression  of spliceosome-associated gene SYF2 is predicted to 

mimic the gene expression signatures of the hit compounds 
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SYF2 ASO treatment restored TDP-43 protein mislocalization in  ALS 

induced motor neurons (iMNs) 
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A. Images showing that SYF2 suppression rescues Nuc:cyto ratio of TDP43 at day 
B. Quantification showing that SYF2 suppression rescues Nuc:cyto ratio of TDP43 at day 11 (controls, C9, 
and sporadic with NC ASO or ASO 3) 
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SYF2 suppression restored TDP-43 function in the nucleus 
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One important TDP-43 function is to reduce the incorporation of cryptic exons that result in non-productive 
RNA transcript. Loss of nuclear TDP-43 in motor neuron reduces mRNA levels for hundreds of genes, 
including STMN2.  
Relative STMN2(A-C), STMN CE(D), TARDBP(E) mRNA levels in control (n=2 donors) or C9ORF72 ALS/FTD (n=3 
donors) iMNs as determined by qRT-PCR. 12 independent cultures were quantified per line. Unpaired t-test. 
Mean +/- s.e.m. 
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Conclusion 

•! A phenotypic screen identifies androgens as broadly-effective rescuers of ALS 
iMN survival 

•! Spliceosome-associated gene SYF2 was predicted by the Connectivity Map to 
mimic the gene expression profile of the androgen pathway compounds 

•! SYF2 suppression restored STMN2 level in C9ALS iMNs 
•! Syf2 suppression ameliorates TDP-43 pathology and dysfunction in ALS iMN 
•! Syf2 suppression ameliorates TDP-43 pathology, neurodegeneration and motor 

dysfunction in TDP-43 mice 
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Syf2 ASO treatment ameliorated motor neurodegeneration and NMJ 

loss in TDP-43 mice 
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A.! Representative images and quantification of the number of Nissl+ lateral motor 
column (LMC) motor neurons in the ventral horn of the lumbar spinal cord 

B.! Representative images and quantification of the number of neuromuscular 
junctions per unit area of the lumbar spinal cord  
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SYF2 ASO treatment reduced TDP-43 aggregation in the cytoplasm 
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A.! Images showing that Syf2 suppression reduces size of 
Cry2-TDP-43-mcherry aggregation 

B.! Quantification showing that Syf2 suppression reduces 
size of Cry2-TDP-43-mcherry aggregation 
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Syf2 ASO treatment rescued motor dysfunction in mice overexpressing TDP-43 
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(A) Overview of Syf2 ASO efficacy experiment in TAR4/4 (TDP-43) mice. ICV = intracerebroventricular. 
(B-D) Gait impairment (B), kyphosis (C), and tremor (D) scores of wild-type (WT) mice  or TDP-43Tg/Tg mice treated 
with ASO. Higher scores denote greater dysfunction. Postnatal day 1 (P1) mouse pups received 50 !g of NC or Syf2 
ASO by ICV injection. Statistical significance was calculated by comparing TDP-43Tg/Tg mice + NC ASO to TDP-43Tg/
Tg mice + Syf2 ASO at each time point. Unpaired t-test. Mean ± s.e.m. 


