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DNA – whole genome sequencing

Neurofilaments –for all regimens 

Biomarkers (Blood, Urine, CSF) – several drug-specific biomarkers

Speech Analysis – emerging digital biomarker

Home Spirometry – critical during the pandemic

Additional biomarkers/outcome measures are being considered for upcoming regimens 
(e.g., new patient-reported outcomes; PBMCs for stem cell generation)

The HEALEY ALS Platform Trial is a unique opportunity to advance science 



TDP-43 nuclear clearing is a pathological hallmark of most sALS:
Loss of TDP-43 nuclear function leads to mis-regulation of hundreds of RNA species

ARTICLESNATURE NEUROSCIENCE

groups (Supplementary Fig. 5c). Moreover, we did not detect  
differences in the abundance of TDP-43 protein by immunoblot 
analysis in either the soluble or insoluble fractions (Supplementary 
Fig. 5d–e). These results are consistent with some TDP-43 iPSC dis-
ease modeling studies26, yet inconsistent with others24 and suggested 
to us that additional perturbations could be required to induce 
TDP-43 mislocalization27.

Although we did not detect gross changes to TDP-43, we hypoth-
esized that TARDBP mutations might impact the metabolism of a 
subset of TDP-43 target RNAs. Thus, we collected RNA from hMNs 
and performed qRT-PCR to investigate levels of the transcripts most 
reproducibly impacted by TDP-43 depletion (ALOX5AP, STMN2, 
ELAVL3, PFKP and RCAN1). For three of the genes (STMN2, PFKP 
and ELAVL3), we observed a significant decrease in abundance  
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Fig. 1 | RNA-Seq following TDP-43 knockdown in hMNs. a, hMN differentiation, purification, and RNAi strategy for TDP-43 knockdown in cultured 

hMNs. b, Multidimensional scaling analysis for RNA-Seq datasets obtained from n=  2 independent motor neuron differentiation and siRNA transfection 

experiments on the basis of the 500 most differentially expressed transcripts. Exp., experiment; PC, principal component. c, Volcano plot showing 

transcripts with significantly alt ered abundance in hMNs treated with siTDP43 relative to those with scrambled controls. We tested for significant 

differences between control (n=  9) and TDP43 knockdown (n=  6) samples, which are highlighted, using the Wald test and a cutoff of 0.05 for Benjamini–

Hochberg adjusted P values with no log2 fold-change ratio cutoff. d, Differential transcript abundance scatter plot comparing TPM values for all transcripts 

expressed in hMNs treated with control siRNAs vs. the fold change in expression for those transcripts in cells treated with siTDP43. e, Differential exon 

usage scatter plot comparing TPM values for individual exons expressed in hMNs treated with siTDP43 siRNAs vs. the fold change in expression for those 

exons in cells treated with control siRNAs. f–g, A subset of nine transcripts initially identified as ‘hits’ ( significantly increased abundance (f) or decreased 

abundance (g)) in the TDP43-knockdown experiment were selected for validation by qRT-PCR. Data are displayed as mean with s.d. of technical replicates 

from n=  2 independent experiments (unpaired t test, two-sided, P<  0.05).
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Defined set of altered RNAs with artificial 
TDP43 KD in human iPS MN

Klim et al, Nat. Neuro2019

Chen-Plotkin et al (2010), Nature Reviews Neurology

TDP-43 pathology in end-stage 
neurodegenerative disease

Nuclear TDP-43

Nuclear Clearing

Cytoplasmic Aggregation

Postmortem Pathology



TDP-43 loss of function generated cryptic peptide detected in 
sALS and C9 ALS CSF

Irwin et al, BioRxiv, 2023



Identification of multiple TDP-43 dependent cryptic peptides 
in ALS CSF

MYO18 cryptic peptide

Detection of cryptic peptides in ALS CSF (Mass spect)

Detection of cryptic peptides RNA in ALS patients

(Seddighi et al, BioRxiv, 2023)



Functional Biomarkers for sALS: TDP-43

• Multiple TDP-43 readouts coming: 
• cryptic peptides (e.g. ELISA), RNA analytics 

• Needed studies
• The first two identified- more are likely to come

• Need data on reliability, reproducibility, sensitivity
• Banked CSF may be used

• Correlation with disease parameters
• rate of progression, clinical subtypes, age, sex, etc

• Response to drugs ??

• Correlation with existing biomarkers: NFL?, inflammation, etc



HEALEY ALS Platform Trial:

Regimen G

Regimen F

Regimen C

Regimen E

Regimen D

Regimen B

Regimen A

Common Protocol 

and Shared 

Infrastructure

IN START-UP

IN START-UP

ENROLLMENT 

COMPLETE



11 Sites Currently 
Active for Regimen F 

Nova Southeastern University

Essentia Health

Texas Neurology

Mass General Hospital

University of Nebraska

Hospital for Special Care

Henry Ford Hospital

Augusta University 

Beth Israel Deaconess 

University of Texas HSC

University of Colorado

(as of 3/16/23)
https://bit.ly/3g2NZr5

Site Map & Contacts:

about:blank
https://bit.ly/3g2NZr5
about:blank


Regimen F Resources on MGH Website

https://bit.ly/3SIwH4X

Printable Brochures!

↓

Regimen F Brochure

Lumbar Puncture Brochure

General Platform Trial Brochure

https://bit.ly/3SIwH4X
https://bit.ly/3SIwH4X


Upcoming (Spring!) Webinars: 

March 23- Biomarker Discussion with Jeffrey Rothstein, MD PhD (Johns Hopkins)

March 30- Weekly Q&A

Patient Navigation

Central resource for people living with ALS

Phone: 833-425-8257 (HALT ALS)

E-mail:healeyalsplatform@mgh.harvard.edu

ALS Link sign-up:Weekly webinar 

registration:

Catherine Small

Allison Bulat

https://bit.ly/3o2Ds3mhttps://bit.ly/3r6Nd2L

about:blank
about:blank
https://bit.ly/3o2Ds3m
https://bit.ly/3r6Nd2L
https://bit.ly/3r6Nd2L

