
Answer ALS



• iPSCs are directed to neural fate by blocking mesoderm and endoderm.

• Neural progenitors are then patterned to caudal and ventral origins.

• Mixed neural cultures contain ISL1/SMI32 positive neurons.

Differentiation of Spinal Motor Neurons
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Recreating Amyotrophic Lateral Sclerosis in vitro using iPSCs.

Sances et. al. Nature Neuroscience (2016)

Generation of Spinal Motor Neurons (iMNs)



Screening using this system led to new clinical trial with Requip
(Ropinirol) in Japan – starting soon

But what are the molecular mechanisms that lead to these 
phenotypes and could we target them?
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iPSCs and big data
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ATAC-Seq
Protein-DNA interactions

Yeast two-hybrid
Affinity capture mass-spec

Protein-protein interactions

Mass spectrometry
Protein Modifications

P AU

Microarrays
RNA-Seq

mRNA

AAATAGCCATTATACGTA
CCTAATACTGAAGAGTCA

TTCCTAGTAAAGCATGCT
ACTTTTCAGTATATTCCA

TTATATTTTTAACTACAA
GCGGCGCAGAAACCAGAG

Metabolomics

Data Integration

Output filtered for robustness and statistical significance

Nature Methods. doi: 10.1038/nmeth.3940. 
PLoS Computational Biol. 2016  doi: 10.1371/journal.pcbi.1004879. 
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Answer ALS
An Individualized ALS 
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Stratifying ALS patients will lead to personalized medicines



Stratifying ALS patients will lead to personalized medicines



Stratifying ALS patients will lead to personalized medicines

The right
medicine for the 
right patient
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Answer ALS iPSC repository
Type “Cedars-Sinai iPSC core” into google…..

360 ALS land 50 control lines available now with clinical data

New Answer ALS portal now live with clinical data and WGS

http://data.answerals.org

http://data.answerals.org/


100 ALS iPSC lines 
differentiated to 
motor neurons: 
Three clusters 
identified

“Severe” Proteomic Phenotype “Mild” Proteomic Phenotype

Cluster 1

Cluster 2

Cluster 3

Victoria Dardov, 
Jenny Van Ekye



Answer ALS: Operational Structure

Multi-Omics Data Generation 
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Answer ALS: Progress Highlights

• Target enrollment of 1000 participants in 3 years met and exceeded
• 450 whole genomes sequenced
• Development and roll-out of genetic return of results sub-study
• >500 IPS cell lines successfully initiated
• > 400 IPS cell lines available for request through Cedars-Sinai Core (with associated 

clinical data)
• >100 MN cell lines examined by multi-omics 

• 3 biological subgroups identified in early proteomic analytics!
• Custom-designed app to monitor ALS disease progression built and deployed
• Answer ALS data portal built
• First public release of data
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Existing Neurodegeneration Focused Consortia

• PPMI – Parkinson’s Progression Markers Initiative
• FOUNDIN-PD – Foundational Data Initiative for PD
• IPDGC – International Parkinson’s Disease Genomics Consortium
• NDC – The Neurodegeneration Consortium
• Answer ALS https://www.answerals.org
• NeuroLINCS (NINDS) http://neurolincs.org
• NeuroNext https://neuronext.org/
• LINCS (NIH Common Fund) http://www.lincsproject.org
• AMP (Accelerating Medicines Partnership NIH) https://www.nih.gov/research-

training/accelerating-medicines-partnership-amp
• ADNI (Alzheimer’s Disease Neuroimaging Initiative) http://adni.loni.usc.edu
• ENIGMA (human brain mapping and genetics) http://enigma.ini.usc.edu
• The Brain Initiative (NIH) https://www.braininitiative.nih.gov
• FOS – Current Friends of Stacie, Alzheimer’s focus
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https://www.ppmi-info.org/
https://www.foundinpd.org/wp/
https://pdgenetics.org/about
http://www.neurodegeneration-consortium.org/
https://urldefense.proofpoint.com/v2/url%3Fu=https-3A__www.answerals.org&d=DwMGaQ&c=UtbViGLMoQq17uDUqpM_9A&r=qcRTM9Wza9TN0jzPEEITmtwGvHq6icnk6PA4U1HUJ-I&m=1R9qCCzEFHvUfxNQCci1hzGriVFwVL85p-gA9vSv_68&s=ijZwuWdYmVdfQwwhE12ThIvYlapl_QXGHHzfHR3K5YE&e=
https://urldefense.proofpoint.com/v2/url%3Fu=http-3A__neurolincs.org&d=DwMGaQ&c=UtbViGLMoQq17uDUqpM_9A&r=qcRTM9Wza9TN0jzPEEITmtwGvHq6icnk6PA4U1HUJ-I&m=1R9qCCzEFHvUfxNQCci1hzGriVFwVL85p-gA9vSv_68&s=RHKVU8kH3G9to2uH8rjwiF70fNp_or3jQpGIQ-lDoT0&e=
https://neuronext.org/
https://urldefense.proofpoint.com/v2/url%3Fu=http-3A__www.lincsproject.org&d=DwMGaQ&c=UtbViGLMoQq17uDUqpM_9A&r=qcRTM9Wza9TN0jzPEEITmtwGvHq6icnk6PA4U1HUJ-I&m=1R9qCCzEFHvUfxNQCci1hzGriVFwVL85p-gA9vSv_68&s=GuFRv1fpfyoJcebwL9Wbk7PVDg62Y-CVtdlFuj75cec&e=
https://urldefense.proofpoint.com/v2/url%3Fu=https-3A__www.nih.gov_research-2Dtraining_accelerating-2Dmedicines-2Dpartnership-2Damp&d=DwMGaQ&c=UtbViGLMoQq17uDUqpM_9A&r=qcRTM9Wza9TN0jzPEEITmtwGvHq6icnk6PA4U1HUJ-I&m=1R9qCCzEFHvUfxNQCci1hzGriVFwVL85p-gA9vSv_68&s=3_2qwd_g9qmlghwsnwzc6xyUFhahBI-kZjU1sSWmS9Q&e=
https://urldefense.proofpoint.com/v2/url%3Fu=http-3A__adni.loni.usc.edu&d=DwMGaQ&c=UtbViGLMoQq17uDUqpM_9A&r=qcRTM9Wza9TN0jzPEEITmtwGvHq6icnk6PA4U1HUJ-I&m=1R9qCCzEFHvUfxNQCci1hzGriVFwVL85p-gA9vSv_68&s=M17jGdmaRf6tTMG-CSkNizLJ5zLU-c9G8aS2G5aPRAE&e=
https://urldefense.proofpoint.com/v2/url%3Fu=http-3A__enigma.ini.usc.edu&d=DwMGaQ&c=UtbViGLMoQq17uDUqpM_9A&r=qcRTM9Wza9TN0jzPEEITmtwGvHq6icnk6PA4U1HUJ-I&m=1R9qCCzEFHvUfxNQCci1hzGriVFwVL85p-gA9vSv_68&s=lmFPtNC3Yp16pbgPH5lV9quIiyg7uUa7rDxdExaPPf8&e=
https://urldefense.proofpoint.com/v2/url%3Fu=https-3A__www.braininitiative.nih.gov&d=DwMGaQ&c=UtbViGLMoQq17uDUqpM_9A&r=qcRTM9Wza9TN0jzPEEITmtwGvHq6icnk6PA4U1HUJ-I&m=1R9qCCzEFHvUfxNQCci1hzGriVFwVL85p-gA9vSv_68&s=eultir4-F2v_WqqS5rgOknmcgypJaiAlIaP5x40Yc6Q&e=

