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Focussed Mission

❖ Discover what causes ALS (genetics/epigenetics)

❖ Develop research animal models to understand 

ALS and screen for drug and cellular therapies

❖ Discover therapies that could substantially slow,  

halt and ultimately cure ALS

❖ Based on the notion that aggressively pursued  
collaborative  academic research can achieve 
goals quicker and with more focus.

❖Mandatory open discussion of ongoing research 
to a scientific body of wide expertise with 
neurodegeneration, cell biology, animal models 
and pre-clinical investigations.

❖ Targeted, selected research projects open to 
monthly/annual review.

❖ Rapid funding of projects with “minimized” grant 
applications



Packard Center:
Largest Dedicated Academic Consortium in ALS

>160 investigators collaborating over 
time and geography

~20 years working together
Three continents
8 countries
18 states
16 companies/organization

>1300 Total research team members:
Basic and clinical researchers, post 
docs, graduate students, 
technicians, volunteers

Largest and distributed layout:
>200,000 sq ft research labs

Most valuable collection of researcher 
tools for understanding ALS and finding a 
therapy:

>50 mouse/Rat models (SOD1, C9orf72, ALsin, 
CCS, p150 ALS4, ubiqulin, etc)
>10 fly models
>10 fish models
>200 +ALS fibroblast cell lines
>1000 ALS iPS cell lines
>50,000 biological specimens
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And 

Largest ALS Biological and Clinical Data Base:

6 billion data points/patient



BioMarkers for ALS: Current status

Type of Assessment
MRI Imaging

Blood/CSF/Urine

(“Biofluids”)
PET Imaging

Molecular pathology

or loss of function

DPRs in C9 – poly(GP)

T-TDP-43/p-TDP-43

Cryptic exon-encoded 

peptides

TDP-43

Neurodegeneration

“Shrinkage” of the brain 

(T1 MRI) 

Decreased brain connections

(white matter on DTI)

NfL… NfH

p75
Surrogate e.g. FDG

Inflammation MRI (Free water)
GFAP, chitinases, 

complement proteins etc.

TSPO (or other novel 

inflammatory tracers)

Synaptic function
Neuronal markers 

(e.g. pentraxins)
Synaptic PET e.g. UCB-J

+ digital measures for cognition, speech, neuromuscular dysfunction

Stratification vs prognostic vs target engagement vs outcome measures



Priorities for biomarker research

1. Expanding the panel of biomarkers that predict both 
phenoconversion (clinical disease onset) and being in proximity to 
phenoconversion (e.g. 1-5 years before clinical disease?).

2. May need to collect CSF from patients for better/more accurate 
detection

ALS Stages



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



Loss of TDP-43 function causes “cryptic exon” inclusion in RNAs

These can cause disease – but also maybe be detected in 
patients cerebrospinal fluid (CSF)



The nuclear pore complex coordinates fundamental cellular processes

• The largest eukaryotic protein complex: mass greater than 120 MDa

• Made up of ~30 distinct proteins (total of more than 1000 protein 
molecules)

• Highly organized with eightfold rotational symmetry

• Exceptionally long lived with half lives ranging from months to years

• Comprised of multiple domains organized into subcomplexes:
• Cytoplasmic Ring and Filaments
• Nup62 Complex (Central Channel)
• Y complex (Nup107-Nup160 complex, Outer Ring)
• Nup93 complex (Inner Ring)
• Transmembrane Ring
• Nuclear Basket

• Functions to  organize, coordinate, and control multiple cellular 
functions including nucleocytoplasmic transport, genome organization, 
and gene expression

Pearson Education

Nucleus



Loss of nuclear TDP43 is a result of nuclear pore damage

Relationship of nuclear pore complex 
injury and subsequent TDP43 dysfunction

CHMP7 nuclear localization initiates disease cascade

Initiation of NPC injury:
POM121 reduction

CHMP7 may be the most upstream 
pathophysiological event in sALS

(Coyne te al, Sci Transl Med, 2021)



ALS iPS  Cell Bank (>1000 lines)
• Library of >40 fALS and >800 sALS iPS lines (Answer ALS)
• Mutations: SOD1, FUS, TDP43, C9orf72
• >30 C9orf72  (ALS and FTD) iPS lines (neurons/glia)
• ALS Autopsy bank (>90 full autopsies; >15 C9orf72)

Human ALS iPS Library and Tissues:
Answer ALS:Tools for genetic and sporadic forms of ALS

iPS neurons
(Motor + Cortical neurons)

iPS astrocytes

iPS oligodendrocytes

MAP2/DAPI

GFAP/DAPI

MBP/DAPI

• Disease modeling
• Does C9orf72 recapitulate human brain pathology?
• Drug Screening



Altered TDP-43 dependant RNA species in >150 ALS patient iPSC 
derived spinal neurons (like a biopsy)→ Highly variable changes

• Multiple different TDP-43 
dependent RNA species:

• ELAVL3, PFKP, RCAN1, 
SELPLG, STMN2

• (8 others not shown)
• ?Are these correlated with 

clinical disease parameters?

• ALL REPAIRED WITH 
THERAPY

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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CS1KL3 1.9728 677 0.32 0.57 0.66 0.62 0.29 1.75

CS5JPF 1.928 1022 0.65 0.58 0.75 0.74 0.75 1.15

CS3XLK 1.8914 915 0.64 0.67 0.75 0.85 0.65 1.13

CS8KD J 1.8724 887 0.27 0.76 0.57 0.72 0.43 1.39

CS6MBU 1.8477 594 0.63 0.72 0.71 0.83 0.59 1.22

CS7EAB 1.7642 622 0.71 0.76 0.88 0.83 0.71 1.15

CS8W W B 1.7628 766 0.81 0.75 0.76 0.88 0.66 1.48

CS6G ME 1.7289 1045 0.61 0.82 0.72 0.58 0.93 1.02

CS2D X H 1.5928 1214 0.45 0.76 0.68 0.59 0.41 1.12

CS0ZG 5 1.5829 972 0.83 0.77 0.76 0.89 0.83 1.07

CS4PFR 1.51 815 0.62 0.81 0.76 0.76 0.82 1.29

CS2UNG 1.4783 877 0.76 0.83 0.55 0.86 0.88 1.79

CS7TN6 1.33 1096 0.81 0.54 0.55 0.43 0.99 1.08

CS9W UU 1.28 1145 0.77 0.73 0.91 0.87 0.75 1.15

CS7AK 2 1.26 1321 0.71 0.62 0.69 0.75 0.76 1.12

CS7PCJ 1.17 1227 0.58 0.72 0.81 0.99 0.92 1.36

CS2VW R 1.16 987 0.45 0.39 0.62 0.85 0.41 1.1

CS8RX Q 1.09 1091 0.88 0.51 0.76 0.45 0.83 1.01

CS9XH 7 1.0886 1543 1.09 0.98 0.92 0.82 0.92 0.87

CS5NW T 0.9672 1618 0.94 1.07 0.79 0.94 0.88 1.09

CS8F P5 0.9592 1576 0.9 0.95 1.05 1.14 1.09 1.08

CS8VB V 0.945 1433 0.96 1.13 1.14 0.88 0.97 1.1

CS5MRL 0.9076 1691 1.03 1.07 1.05 1.13 1.14 1.06

CS8G F 2 0.9018 1522 1.11 0.94 1.13 0.78 0.91 1.05

CS0206 0.8834 1433 1.03 0.87 1.04 1.15 0.98 0.87

CS0202 0.8828 1644 0.95 0.94 1.11 1.12 0.98 1.07

CS0RH 7 0.8612 1616 0.88 1.05 0.89 0.91 1.1 0.86

CS3JX Y 0.86 1488 1.06 1.13 1.08 1.17 1.08 1.12

CS6G NG 0.8572 1622 1.1 0.88 1.09 0.98 1.07 1.08

CS5JC3 0.8418 1559 1.09 1.09 1.05 1.11 0.85 1.12

CS6EFY 0.8358 1433 1.09 1.01 1.03 0.93 0.95 1.04

CS4NW C 0.8302 1702 0.92 1.11 0.92 1.02 1.03 0.92

CS2PFY 0.8232 1795 1.05 0.92 1.06 1.09 1.09 1.11

CS1NNX 0.8102 1618 0.99 0.99 0.86 1.03 1.04 0.86

CS3F G T 0.789 1422 0.98 1.04 0.98 0.99 0.93 0.98

CS2G W 3 0.7856 1533 1.13 0.84 0.99 0.88 0.96 0.82

CS1NDP 0.779 1501 1.02 0.92 1.08 1.13 0.93 1.05

CS0KD B 0.7734 1586 1.04 0.98 1.03 1.02 1.03 1.1

CS0002 0.7482 1432 0.99 0.99 0.94 0.89 0.93 0.91

CS2AE8 0.7318 1688 1.09 1.12 1.03 1.05 0.82 1.13

ED i029-A 0.729 1514 1.02 1.13 0.91 0.82 0.91 0.94

ED i043-A 0.7138 1433 1.01 1.1 0.95 0.81 1.08 0.98

CS1ATZ 0.7006 1592 0.89 1.07 0.94 1.14 1.09 0.94

CS0YX7 0.6912 1601 0.93 0.88 1.06 0.92 0.97 0.98

ED i037-A 0.6694 1522 1.07 0.93 0.92 0.85 0.92 0.91

CS0201 0.6694 1448 0.87 0.92 0.88 1.09 1.13 0.85

ED i044-A 0.6652 1715 1.1 1.04 1.15 1.01 1.02 1.05

ED i036-A 0.6552 1413 0.85 0.91 0.87 1.05 1.05 0.87

ED i034-A 0.65 1524 0.94 0.97 1.02 1.13 1.14 0.87

ED i022-A 0.6436 1688 0.91 0.96 1.09 1.17 1.12 1.15



However → Significant lack of concordance between different 
TDP-43 misprocessed RNA speciesN/C CHMP7 ELAVL3 STMN2

sALS 22 6.2896 0.64 0.65

sALS 23 6.2718 0.57 0.59

sALS 24 6.2536 0.6 0.64

sALS 6 6.1994 0.57 0.64

sALS 20 5.8358 0.7 0.68

sALS 18 5.711 0.74 0.74

sALS 3 5.6266 0.69 0.79

sALS 71 5.6216 0.76 0.83

sALS 13 5.3908 0.73 0.75

sALS 58 5.3204 0.81 0.82

sALS 14 5.3196 0.74 0.75

sALS 55 5.2938 0.63 0.7

sALS 17 5.2394 0.64 0.63

sALS 69 5.2382 0.78 0.51

sALS 77 5.1774 0.69 0.72

sALS 65 5.1338 0.37 0.3

sALS 61 5.1232 0.8 0.76

sALS 16 5.0972 0.75 0.76

sALS 15 5.085 0.68 0.67

sALS 27 5.0204 0.53 0.58

sALS 9 4.9118 0.71 0.63

sALS 75 4.8622 0.36 0.41

sALS 53 4.8598 0.7 0.62

sALS 64 4.8528 0.77 0.87

sALS 21 4.8488 0.47 0.47

sALS 8 4.832 0.66 0.65

C9orf72 2 4.8238 0.75 0.83

sALS 19 4.8166 0.67 0.64

sALS 25 4.8102 0.53 0.52

sALS 79 4.8072 0.73 0.76

sALS 12 4.7816 0.73 0.75

sALS 70 4.7658 0.6 0.86

sALS 54 4.7334 0.57 0.77

sALS 52 4.7294 0.37 0.24

sALS 63 4.7116 0.55 0.66

sALS 68 4.7052 0.64 0.71

sALS 47 4.7044 0.82 0.73

sALS 59 4.6826 0.58 0.77

sALS 60 4.6536 0.75 0.56

sALS 41 4.625 0.72 0.8

sALS 72 4.6064 0.65 0.74

sALS 73 4.603 0.25 0.6

sALS 40 4.5736 0.64 0.76

sALS 76 4.5388 0.64 0.67

sALS 42 4.5292 0.48 0.53

C9orf72 8 4.525 0.85 0.81

sALS 78 4.5124 0.84 0.83

sALS 51 4.5024 0.65 0.77

sALS 48 4.4812 0.64 0.23

sALS 1 4.4656 0.66 0.67

sALS 11 4.4616 0.6 0.64

sALS 7 4.3684 0.68 0.7

sALS 26 4.3608 0.77 0.73

sALS 50 4.3494 0.73 0.83

C9orf72 6 4.3476 0.84 0.82

sALS 49 4.3412 0.44 0.54

sALS 80 4.3286 0.79 0.37

sALS 56 4.3174 0.78 0.44

sALS 10 4.3086 0.55 0.59

sALS 5 4.2766 0.72 0.72

sALS 2 4.26 0.72 0.72

C9orf72 7 4.2442 0.78 0.85

sALS 67 4.175 0.48 0.46

sALS 62 4.145 0.58 0.68

sALS 37 4.1242 0.72 0.81

sALS 44 4.122 0.79 0.64

sALS 39 4.1174 0.69 0.39

C9orf72 5 4.0906 0.78 0.84

C9orf72 3 4.0206 0.78 0.8

C9orf72 12 4.0054 0.82 0.77

sALS 74 3.9934 0.74 0.74

sALS 4 3.927 0.61 0.58

C9orf72 11 3.8776 0.78 0.82

sALS 38 3.8642 0.46 0.3

sALS 46 3.8354 0.47 0.36

sALS 66 3.8076 0.78 0.82

sALS 36 3.7832 0.79 0.64

C9orf72 1 3.7664 0.7 0.77

sALS 57 3.7592 0.64 0.76

sALS 43 3.7028 0.58 0.57

C9orf72 4 3.6652 0.79 0.87

sALS 45 3.6202 0.86 0.75

sALS 81 3.5554 0.52 0.74

C9orf72 10 3.549 0.83 0.79

sALS 82 3.5008 0.6 0.74

C9orf72 9 3.3062 0.81 0.8

sALS 83 3.16652 0.77 0.85

sALS 84 3.138 0.64 0.64

sALS 85 3.0434 0.76 0.87

sALS 86 2.91 0.53 0.25

sALS 31 2.2 0.72 0.62

sALS 29 2.1732 0.51 0.34

sALS 35 2.0542 0.42 0.44

sALS 28 2.0244 0.8 0.82

sALS 32 2.0238 0.72 0.75

sALS 33 2.0184 0.64 0.58

sALS 34 1.928 0.65 0.75

sALS 30 1.8914 0.64 0.65

Implications

• Not all sALS patient have “equal” alteration of TDP-43 
misprocessing

• Thus- a need to “biomarkers” of TDP-43 function
• Possibly choose patients based on detailed knowledge of their 

specific profile:
• e.g. high stathmin vs loss stathmin change in upcoming ASO 

trial.
• BUT- simply looking at one RNA species may be misleading
• Also-- repairing Stathmin alone will not affect the other 

misprocessed species.
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N=122 sporadic and C9orf72 ALS “iPS biopsies”

Similar changes amoung misprocessed RNA species

No  relationship between misprocessed RNA



Molecular hallmarks of TDP-43 dysfunction correlate with CHMP7 pathology and NPC 
injury in iPSNs→ All Robustly repaired with CHMP7 ASO

• 122 ALS lines (12 C9orf72; 110 sALS)
• 35 controls

(Coyne and Rothstein, unpublished)

N/C CHMP7 ELAVL3 PFKP RCAN1 SELPLG STMN2 T. STMN2

CS0HYR 6.2896 0.64 0.76 0.72 0.81 0.65 1.27

CS0KXU 6.2718 0.57 0.76 0.74 0.79 0.59 1.19

CS1TBR 6.2536 0.6 0.76 0.74 0.77 0.64 1.19

CS2WW0 6.1994 0.57 0.75 0.73 0.83 0.64 1.25

CS3BYN 5.8358 0.7 0.76 0.82 0.85 0.68 1.21

CS4DX8 5.711 0.74 0.79 0.75 0.74 0.74 1.11

CS4GYB 5.6266 0.69 0.76 0.78 0.83 0.79 1.11

CS5KYL 5.6216 0.76 0.64 0.64 0.59 0.83 1.1

CS5VD9 5.3908 0.73 0.83 0.85 0.75 0.75 1.11

CS8NY2 5.3204 0.81 0.83 0.66 0.91 0.82 1.09

CS0JGZ 5.3196 0.74 0.83 0.76 0.83 0.75 1.11

CS4ZCD 5.2938 0.63 0.76 0.73 0.74 0.7 1.23

CS3UTV 5.2394 0.64 0.67 0.64 0.66 0.63 1.25

CS4KGP 5.2382 0.78 0.84 0.83 0.87 0.51 1.33

CS7MTJ 5.1774 0.69 0.76 0.73 0.8 0.72 1.12

CS8BRM 5.1338 0.37 0.62 0.46 0.55 0.3 1.57

CS8RJ5 5.1232 0.8 0.78 0.85 0.67 0.76 1.11

CS9FP9 5.0972 0.75 0.75 0.75 0.72 0.76 1.09

CS6ADN 5.085 0.68 0.76 0.74 0.84 0.67 1.12

CS1DGF 5.0204 0.53 0.65 0.65 0.66 0.58 1.51

CS6ULB 4.9118 0.71 0.71 0.76 0.85 0.63 1.29

CS0KHA 4.8622 0.36 0.44 0.44 0.45 0.41 1.24

CS0TBJ 4.8598 0.7 0.67 0.78 0.95 0.62 1.17

CS1CNQ 4.8528 0.77 0.87 0.87 0.93 0.87 1.06

CS6MFP 4.8488 0.47 0.64 0.68 0.67 0.47 1.51

CS1YYX 4.832 0.66 0.8 0.82 0.72 0.65 1.18

CS6VTP 4.8166 0.67 0.74 0.81 0.83 0.64 1.18

CS1TKK 4.8102 0.53 0.65 0.76 0.85 0.52 1.4

CS8MNK 4.8072 0.73 0.77 0.72 0.74 0.76 1.12

CS0ZBR 4.7816 0.73 0.76 0.74 0.75 0.75 1.15

CS9UV7 4.7658 0.6 0.85 0.93 0.94 0.86 1.08

CS4DP5 4.7334 0.57 0.49 0.6 0.77 0.77 1.11

CS3EJD 4.7294 0.37 0.59 0.69 0.85 0.24 1.56

CS6HVZ 4.7116 0.55 0.74 0.63 0.55 0.66 1.11

CS7NMJ 4.7052 0.64 0.75 0.85 0.95 0.71 1.2

CS6YE1 4.7044 0.82 0.73 0.65 0.58 0.73 1.24

CS8YN2 4.6826 0.58 0.81 0.83 0.88 0.77 1.13

CS1KJY 4.6536 0.75 0.91 0.75 0.93 0.56 1.22

CS9MT2 4.625 0.72 0.84 0.72 0.87 0.8 1.11

CS8XVV 4.6064 0.65 0.74 0.85 0.74 0.74 1.13

CS7YZ0 4.603 0.25 0.54 0.63 0.64 0.6 1.24

CS2NDD 4.5736 0.64 0.75 0.74 0.76 0.76 1.14

CS7CFA 4.5388 0.64 0.74 0.81 0.75 0.67 1.17

CS9HJC 4.5292 0.48 0.69 0.85 0.92 0.53 1.19

CS6ZLD 4.5124 0.84 0.73 0.74 0.66 0.83 1.19

CS8JGP 4.5024 0.65 0.69 0.79 0.7 0.77 1.1

CS5HWH 4.4812 0.64 0.6 0.75 0.45 0.23 1.22

CS0DA3 4.4656 0.66 0.75 0.76 0.83 0.67 1.16

CS1TFD 4.4616 0.6 0.74 0.74 0.74 0.64 1.2

CS6CLW 4.3684 0.68 0.71 0.78 0.77 0.7 1.13

CS0NKC 4.3608 0.77 0.81 0.86 0.9 0.73 1.15

CS7VCZ 4.3494 0.73 0.84 0.72 0.78 0.83 1.09

CS3EPR 4.3412 0.44 0.67 0.87 0.65 0.54 1.25

CS0BUU 4.3286 0.79 0.76 0.84 0.7 0.37 1.2

CS8RFT 4.3174 0.78 0.63 0.75 0.89 0.44 1.33

CS6PUV 4.3086 0.55 0.77 0.75 0.84 0.59 1.25

CS8KT3 4.2766 0.72 0.79 0.76 0.83 0.72 1.18

CS0LPK 4.26 0.72 0.83 0.81 0.83 0.72 1.15

CS6FW5 4.175 0.48 0.56 0.64 0.73 0.46 1.35

CS8ZXV 4.145 0.58 0.57 0.67 0.76 0.68 1.19

CS5AFW 4.1242 0.72 0.74 0.85 0.93 0.81 1.11

CS6DD1 4.122 0.79 0.64 0.71 0.9 0.64 1.17

CS8JGH 4.1174 0.69 0.73 0.72 0.85 0.39 1.6

CS0XXK 3.9934 0.74 0.74 0.75 0.74 0.74 1.12

CS0YJY 3.927 0.61 0.72 0.78 0.83 0.58 1.23

CS7WVQ 3.8642 0.46 0.64 0.75 0.78 0.3 1.69

CS2XWC 3.8354 0.47 0.53 0.64 0.72 0.36 1.59

CS4MKT 3.8217 0.82 0.82 0.92 0.23 0.8 1.54

CS6UC9 3.8076 0.78 0.85 0.86 0.92 0.82 1.11

CS2EVP 3.7832 0.79 0.73 0.76 0.77 0.64 1.15

CS9XXZ 3.7592 0.64 0.63 0.74 0.64 0.76 1.12

CS9LA5 3.7028 0.58 0.52 0.64 0.67 0.57 1.19

CS2DDG 3.6202 0.86 0.72 0.64 0.69 0.75 1.1

CS9WWT 3.5554 0.52 0.58 0.73 0.72 0.74 1.21

CS5ZHY 3.5008 0.6 0.66 0.83 0.88 0.74 1.29

CS4RZB 3.3245 0.77 0.45 0.61 0.72 0.55 1.09

CS2YNL 3.16652 0.77 0.64 0.55 0.48 0.85 1.07

CS1NGF 3.138 0.64 0.66 0.66 0.63 0.64 1.32

CS4RK6 3.0781 0.31 0.91 0.95 0.94 0.65 1.23

CS3MJ3 3.0434 0.76 0.91 0.63 0.52 0.87 1.22

CS7VWV 2.9145 0.54 0.91 0.27 0.54 0.68 1.35

CS2PMZ 2.91 0.53 0.65 0.74 0.77 0.25 1.44

CS6BRV 2.2915 0.45 0.57 0.82 0.71 0.69 1.12

CS9UL6 2.2 0.72 0.75 0.79 0.85 0.62 1.15

CS1RV5 2.1732 0.51 0.61 0.85 0.92 0.34 1.66

CS2UCE 2.1487 0.89 0.67 0.54 0.61 0.92 1.17

CS7YXL 2.1328 0.49 0.58 0.81 0.46 0.54 1.27

CS9GXD 2.0811 0.29 0.45 0.51 0.58 0.32 1.57

CS8PCJ 2.0542 0.42 0.63 0.74 0.78 0.44 1.59

C7TTN 2.0349 0.62 0.83 0.39 0.91 0.89 1.28

CS4BPY 2.0345 0.69 0.45 0.83 0.74 0.72 1.29

CS2FN3 2.0244 0.8 0.67 0.79 0.77 0.82 1.1

CS3DE3 2.0238 0.72 0.75 0.89 0.9 0.75 1.11

CS6EVH 2.0184 0.64 0.67 0.77 0.82 0.58 1.41

CS6PYD 2.0146 0.57 0.72 0.81 0.85 0.66 1.13

CS8MR4 1.9987 0.47 0.68 0.32 0.29 0.89 1.45

CS1KL3 1.9728 0.32 0.57 0.66 0.62 0.29 1.75

CS5JPF 1.928 0.65 0.58 0.75 0.74 0.75 1.15

CS3XLK 1.8914 0.64 0.67 0.75 0.85 0.65 1.13

CS8KDJ 1.8724 0.27 0.76 0.57 0.72 0.43 1.39

CS6MBU 1.8477 0.63 0.72 0.71 0.83 0.59 1.22

CS7EAB 1.7642 0.71 0.76 0.88 0.83 0.71 1.15

CS8WWB 1.7628 0.81 0.75 0.76 0.88 0.66 1.48

CS6GME 1.7289 0.61 0.82 0.72 0.58 0.93 1.02

CS2DXH 1.5928 0.45 0.76 0.68 0.59 0.41 1.12

CS0ZG5 1.5829 0.83 0.77 0.76 0.89 0.83 1.07

CS4PFR 1.51 0.62 0.81 0.76 0.76 0.82 1.29

CS2UNG 1.4783 0.76 0.83 0.55 0.86 0.88 1.79

CS7TN6 1.33 0.81 0.54 0.55 0.43 0.99 1.08

CS9WUU 1.28 0.77 0.73 0.91 0.87 0.75 1.15

CS7AK2 1.26 0.71 0.62 0.69 0.75 0.76 1.12

CS7PCJ 1.17 0.58 0.72 0.81 0.99 0.92 1.36

CS2VWR 1.16 0.45 0.39 0.62 0.85 0.41 1.1

CS8RXQ 1.09 0.88 0.51 0.76 0.45 0.83 1.01

CS9XH7 1.0886 1.09 0.98 0.92 0.82 0.92 0.87

CS5NWT 0.9672 0.94 1.07 0.79 0.94 0.88 1.09

CS8FP5 0.9592 0.9 0.95 1.05 1.14 1.09 1.08

CS8VBV 0.945 0.96 1.13 1.14 0.88 0.97 1.1

CS5MRL 0.9076 1.03 1.07 1.05 1.13 1.14 1.06

CS8GF2 0.9018 1.11 0.94 1.13 0.78 0.91 1.05

CS0206 0.8834 1.03 0.87 1.04 1.15 0.98 0.87

CS0202 0.8828 0.95 0.94 1.11 1.12 0.98 1.07

CS0RH7 0.8612 0.88 1.05 0.89 0.91 1.1 0.86

CS3JXY 0.86 1.06 1.13 1.08 1.17 1.08 1.12

CS6GNG 0.8572 1.1 0.88 1.09 0.98 1.07 1.08

CS5JC3 0.8418 1.09 1.09 1.05 1.11 0.85 1.12

CS6EFY 0.8358 1.09 1.01 1.03 0.93 0.95 1.04

CS4NWC 0.8302 0.92 1.11 0.92 1.02 1.03 0.92

CS2PFY 0.8232 1.05 0.92 1.06 1.09 1.09 1.11

CS1NNX 0.8102 0.99 0.99 0.86 1.03 1.04 0.86

CS3FGT 0.789 0.98 1.04 0.98 0.99 0.93 0.98

CS2GW3 0.7856 1.13 0.84 0.99 0.88 0.96 0.82

CS1NDP 0.779 1.02 0.92 1.08 1.13 0.93 1.05

CS0KDB 0.7734 1.04 0.98 1.03 1.02 1.03 1.1

CS0002 0.7482 0.99 0.99 0.94 0.89 0.93 0.91

CS2AE8 0.7318 1.09 1.12 1.03 1.05 0.82 1.13

EDi029-A 0.729 1.02 1.13 0.91 0.82 0.91 0.94

EDi043-A 0.7138 1.01 1.1 0.95 0.81 1.08 0.98

CS1ATZ 0.7006 0.89 1.07 0.94 1.14 1.09 0.94

CS0YX7 0.6912 0.93 0.88 1.06 0.92 0.97 0.98

EDi037-A 0.6694 1.07 0.93 0.92 0.85 0.92 0.91

CS0201 0.6694 0.87 0.92 0.88 1.09 1.13 0.85

EDi044-A 0.6652 1.1 1.04 1.15 1.01 1.02 1.05

EDi036-A 0.6552 0.85 0.91 0.87 1.05 1.05 0.87

EDi034-A 0.65 0.94 0.97 1.02 1.13 1.14 0.87

EDi022-A 0.6436 0.91 0.96 1.09 1.17 1.12 1.15
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Treated 32 “patients” (iPS lines) with CHMP7 ASO→
Complete repair of TDP-43 misprocessing!
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CS4PFR 85.4 0.89 0.98 1.04 0.91 0.94 0.86

CS6MBU 82.7 0.93 1.05 1.01 1.08 0.87 1.03

CS5JPF 91.6 0.99 1.04 0.92 1.05 0.82 1.05

CS1KL3 93.8 1.07 0.96 0.93 0.96 0.99 0.91

CS8MR4 94.5 1.04 0.92 0.98 0.92 1.06 1.09

CS6PYD 96.2 0.82 0.93 0.87 0.87 1.01 1.01

CS6EVH 98.1 0.87 1.07 0.96 0.89 0.93 0.86

CS2FN3 92.2 0.91 1.06 0.95 0.83 0.98 0.92

CS9GXD 88.7 0.83 1.05 0.89 1.05 0.82 1.15

CS2YNL 86.1 0.99 0.98 0.94 1.08 0.94 1.03

CS2EVP 87.4 1.08 0.92 0.87 0.97 0.95 0.91

CS6UC9 83.3 1.09 0.97 0.95 0.92 0.97 0.84

CS2XWC 95.1 1.1 0.96 1.11 0.87 0.86 1.07

CS0YJY 96.8 0.87 1.05 1.09 0.96 0.99 0.88

CS0XXK 92.2 0.93 1.04 0.94 0.95 1.04 0.94

CS0BUU 90.6 0.92 1.03 1.15 0.93 1.03 1.01

CS3EPR 91.5 0.89 0.99 1.07 1.06 1.06 0.94

CS7VCZ 95.8 0.87 0.95 1.03 1.01 0.93 0.96

CS0NKC 87.6 1.05 0.96 0.94 0.88 0.97 1.01

CS6CLW 88.2 1.03 0.98 0.92 0.94 0.94 1.08

CS8JGP 90.4 0.88 1.03 0.96 0.97 1.02 0.94

CS6ZLD 93.4 0.92 1.02 0.95 1.08 1.05 1.03

CS1KJY 97.6 0.99 0.97 0.88 1.03 1.08 0.82

CS4KGP 95.1 1.05 1.13 0.91 0.94 1.09 0.97

CS3UTV 94.3 1.06 0.85 0.95 0.97 1.06 0.96

CS4ZCD 92.8 0.88 0.96 0.88 0.89 0.93 0.81

CS0JGZ 98.7 0.83 0.81 0.93 0.86 0.92 0.93

CS3BYN 93.4 0.91 0.78 0.95 0.95 0.87 1.04

CS2WW0 84.6 0.96 0.94 1.09 0.91 0.99 1.08

CS1TBR 87.7 0.82 0.99 1.02 0.99 0.89 0.93

CS0KXU 85.2 0.99 1.02 1.01 1.05 0.94 0.99

CS0HYR 93.3 1.08 1.04 0.94 1.04 0.92 0.97

EDi022-A 90.2 0.95 0.98 1.06 1.05 0.88 1.02

EDi034-A 92.8 0.97 1.05 0.95 1.01 0.95 0.91

EDi036-A 87.6 0.92 0.87 0.88 0.98 0.92 0.83

CS0201 95.4 0.88 0.99 0.92 0.86 1.03 0.97

CS1ATZ 98.3 1.05 1.1 1.13 0.91 1.07 0.92

EDi043-A 93.1 0.94 0.94 0.98 0.94 0.91 1.1

CS2AE8 85.4 1.01 0.97 0.96 1.05 0.94 1.05

CS0002 94.3 0.94 1.15 0.83 1.08 0.97 1.04

CS0202 92.8 0.98 0.87 0.94 0.99 0.96 1.03

CS0206 90.1 1.05 0.91 0.91 0.93 1.08 0.93

CS9XH7 97.6 1.1 0.93 0.87 0.87 1.04 0.99

CS8PAA 95.4 0.92 0.96 0.99 0.96 0.83 0.87

~90% KD of CHMP7



Development ot TDP-43 Biomarkers:
TDP-43 loss of function generated cryptic peptide 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 ??
• (invitro pending (e.g. CHMP7 ASO)

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

• Will require CSF testing



Regimen F Drug Science Q&A Webinar

Register: https://partners.zoom.us/webinar/register/WN_I8oqKOrRRpOT2LU3autvLw 

When: Monday, March 27th at 5-6 PM Eastern Time 

Topic: Regimen F Drug Science and MOA Public Webinar

https://partners.zoom.us/webinar/register/WN_I8oqKOrRRpOT2LU3autvLw

