
*Period covered by this report:

*Summarize the accomplishments by each specific aim for this period, including results, 
experimental challenges preventing progress and how you have tried to solve them. 

*Were any substantial amendments made to the original specific aims or research protocol during the past 
six months?

*What do you plan to do during the next reporting period to accomplish the goals and objective?

Use this space at your discretion to report any significant unobligated balances, significant changes to 
scope of work, any significant changes in personnel, etc. 

received and banked TDP43-N352S, FUS-R521G and control motor neuronal progenitors from Dr 
Yeo’s group as well as shRNA virus that targets the knockdown of four SCs previously shown to modify 
ALS- mediated degeneration. We have received shRNAs against SG markers, DAZAP1, FAM98A, 
OTUD4 and SND1 and have tested their expression in our iMNs. In addition, we have been co-
transducing these with our GEDI biosensor to examine if their knockdown rescues the ALS i-MNs. To 
this end, we have validated the transduction of GEDI reporter in iMNs as well as that of the shRNA 
constructs (Figure 4). When transduced individually, both constructs demonstrated good transduction 
efficiency, and we can evaluate co-transduction in a subset of neurons observed (Figure 4). During the 
next period, we will examine if knocking down these stress granule genes will rescue survival and 
degenerative phenotypes observed in iMNs. This approach will allow us to assess the effects of 
perturbing SGs as a viable therapeutic strategy in human neurons.

In addition to the promising work above, we have been using machine learning methods that are 
especially powerful to detect differences in ALS and control lines. To determine whether morphological 
differences could be used to classify sALS lines from controls, we subjected RM images of transfected 
control and sALS diMNS to supervised machine learning (SML) approaches. We applied feature 
classification algorithms (FCA), which capture pixel and image-based features in an unbiased fashion. 
FCAs that Lines from sporadic ALS patients displayed 10/16 features that were significantly different 
than controls (Figure 5D). We used these features to train several models—Logistic regression13, 
Support Vector Machine14, Artificial Neural Network15, MLP Classifier16, Random Forests17, 
XGBoost18, and Majority Voting19—with a train/test split of 80/20 and 5 fold K- cross validation. We 
found that we were able to predict sALS neurons from controls with an average of 60% accuracy. We 
plan to continue to train this model to increase our prediction accuracy. In the last period, we reported up 
to 71% accuracy in predicting C9-ALS from control. 

*Were any substantial amendments made to the original specific aims or research protocol 
during the past six months? 

No 

*What do you plan to do during the next reporting period to accomplish the goals and 
objective? 

We are excited about the progress to date on this project and the opportunities to accelerate our work 
with the GEDI biosensor and machine learning as new tools and technologies that will forward ALS 
discovery. We will be continuing to characterize the SG proteins that modify neurodegeneration in human 
cellular models of ALS caused by different genetic mutations. To do this, we have begun efforts to 
examine the role of 4 SG genes (OTUD2, DAZ3, FAMl and SND3) that Dr Yeo his colleagues have 
identified that, upon knockdown, suppress degenerative ALS-associated phenotypes. During the next 
period, we will use our GEDI biosensor to examine the effect that knockdown of these SGs has on 
survival in ALS iMNs. Because of our participation in AnswerALS, we now have access to new iPSC 
lines that harbor a variety of potentially interesting genetic variants in RBPs.

We also have been amazed by the utility of our machine learning and feature analysis approaches we 
described above. We may be able to use these powerful algorithms to develop better and more useful 
definitions of ALS phenotypes. If we could train deep learning networks to "diagnose" ALS from images 
of patient cells, potentially using TDP43 as one of the labels, we may be able to develop presymptomatic 
diagnostics and screening platforms that do a better job of predicting agents that will be effective in ALS 
clinical trials. Therefore, we will continue to develop these methods and increase the number of both 
fALS and sALS lines that are subjected to these methods. 

Use this space at your discretion to report any significant unobligated balances, significant 
changes to scope of work, any significant changes in personnel, etc. 

N/A 

*Questions



Please list all publications since your last interim report by clicking the plus sign listed below. If there are no 
additional publications to report, please click on the box for No Publications.

* Publications

Status PMID Title Journal

  

https://proposalcentral.com/ProposalCentral/Awardee/AwardeeDelvr/43696a2a-d4a9-47b5-a00d-7b592e869bf5


Have any inventions or patents on inventions, discoveries or ideas discovered or developed by the 
Grantee under the Scope of Work resulted from the award during the reporting period or planning to 
patent in the coming months? If yes, did you notify The ALS Association through an email 
communication to researchgrants@alsa-national.org? If you do not have any inventions to report, 
please click on the box No Inventions.

*Inventions

Date Title Status Owner IP Protections Licenses Source

https://proposalcentral.com/ProposalCentral/Awardee/AwardeeDelvr/2cf3d7c1-095b-43d9-8b31-cd9c33eb18cb


* Invention Title:

Invention Status:

Invention Date: 

IP Protections: 

Licenses: 

https://proposalcentral.com/ProposalCentral/Awardee/AwardeeDelvr/df14fb1e-f43f-4074-91f8-436ff80fb819
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