Extended Data Table 1.  Clinic Locations for Answer ALS

	Clinic
	Location
	Local PI

	Johns Hopkins University
	Baltimore, MD
	Nick Maragakis MD

	Massacchusetts General Hospital
	Boston, MA
	James Berry MD

	Emory University
	Atlanta, GA
	Jon Glass MD

	Washington University
	St. Louis, MO
	Tim Miller MD, PhD

	Northwestern University
	Chicago, IL
	Senda Ajroud-Driss MD

	Texas Neurology
	Dallas, TX
	Daragh Heitzman MD

	Cedars Sinai Medical Center
	Los Angeles, CA
	Robert Baloh MD, PhD





Extended Data Table 2.  Answer ALS Clinical Events
	
	Enrollment
	Follow-up Period
	Post Participation Followup Period1

	Week
	0
	12
	24
	36
	48
	Every 3 months

	Window
	
	84±42 days
	168±42 days
	252±42 days
	336±42 days
	(±42 days)

	Visit Number
	Screening/Visit 1
	Visit 2
	Visit 3
	Visit 4
	Visit 5
	Follow-up

	Eligibility/Consenting
	
	
	
	
	
	

	Written informed consent
	XHC
	

	Inclusion/Exclusion review
	XHC
	

	Clinical Information Collection

	Medical History/Demographics*
	XHC
	

	Create GUID*
	XHC
	

	ALS History/Genetics*
	X
	

	Environmental Questionnaire*
	XHC
	

	Concommitant Medication review*
	XHC
	XHC
	X
	=
	X
	

	Adverse Event Review*
	XHC
	XHC
	X
	X
	X
	

	Key Study Event Review
	X
	X
	X
	X
	X
	X

	Vitals Signs/Height&Weight2
	XHC
	XHC
	X
	X
	X
	

	Confirmation of Diagnosis*
	XHC
	XHC
	X
	X
	X
	X

	Outcome Measure Collection


	Slow vital capacity
	X
	X
	X
	X
	X
	X

	Hand Held Dynamometry
	XHC**
	XHC**
	X
	X
	X
	

	Penn Upper Motor Neuron Burden (UMN-B)3
	XHC
	X
	X
	X
	X
	

	ALSFRS-R*
	X
	X
	X
	X
	X
	X

	ALS Cognitive Behavioral Scale (ALSCBS)
	X
	X
	X
	X
	X
	

	SAMPLE COLLECTION

	Lumbar Puncture (CSF collection) OPTIONAL
	XHC
	XHC
	X
	X
	X
	

	Additional Blood Samples OPTIONAL
	XHC
	XHC
	X
	X
	X
	

	Biomarker Studies
	XHC
	XHC
	X
	X
	X
	




1 Follow-up continued every 3 months to collect data on survival status/Key Study Events. This information was obtained via chart review and/or participant contact.
2 Vital signs include systolic and diastolic pressure in mmHg, respiratory rate/minute, heart rate/minute, temperature and weight. Height measured at Screening Visit only.
3 The Penn Upper Motor Neuron-Burden (UMN-B) includes testing of reflexes, the CNS Lability Scale (CNS-LS) and the Ashworth Spasticity Scale
4 The participant may choose to have CSF collected at any visit (if only collected once), all visits, or no visits.
5 Additional blood samples include Uric Acid, Creatinine, Phosphorus, and Creatine Kinase (CK). 
6 Biomarker Studies included blood samples for plasma, serum, whole blood for DNA and aliquots, and PBMC collection. PBMC was collected at Visit I. Whole blood for DNA sequencing was drawn once at any visit, preferably Visit 1. Whole blood can be drawn at any visit for aliquot. Plasma and serum were collected at each visit. Plasma and serum were stored in the NEALS Biorepository for future analysis.  Please refer to the Site Manual of Procedures (MOP) for collection, storage, and shipping information.
HCProcedures to be completed also by healthy control volunteers, 
HC** HHD is optional for healthy control (!·IC) volunteers only
* Procedures with an asterisk(*) were completed via the telephone if these measures were not collected at the scheduled visits.



Extended Data Table 3. Data and Biospecimen Sources. The authors declare that all data supporting the findings of this study are available within the paper and its supplementary information files and web portals listed in this table. 

	Reagent
	Location
	Web Address

	Clinical Data sets
	Neurobank
	http://www.neurobank.org

	Whole Genome
	NY Genome Center
	https://www.nygenome.org/als-consortium/

	Induced Pluripotent cell lines
	Cedars Sinai
	https://www.cedars-sinai.edu/Research/Research-Cores/Induced-Pluripotent-Stem-Cell-Core-/Answer-ALS-Project.aspx

	Biofluids (serum, CSF)
	Neurobank
	https://www.neals.org/for-als-researchers/neals-sample-repository/

	ALL Clinical and Omics data (transcriptome, proteome, epigenome)
	Answer ALS
	http://data.answerals.org
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Extended Data Table 5.  Fast vs Slow Progression Demographics

[image: ]







	Table 1

	Test Description
	Test Specification

	Mycoplasma Detection
	No contamination detected

	Alkaline Phosphatase Staining
	Confirm positive AP staining

	Karyotype by G-Banding
	Confirm normal karyotype

	Immunocytochemistry (IF-IC)
	Confirm positive expression of OCT3/4, NANOG, SOX2, TRA-1-60, TRA-1-81, SSEA4

	TaqMan® hPSC Scorecard™ Assay
	Confirm appropriate expression of self-renewal factors and tri-lineage differentiation potential to endoderm, ectoderm and mesoderm

	EB Formation
	Confirm successful Embryoid Body (EB) formation after 14 days

	Genomic DNA PCR
	Confirm the presence or absence of exogenous reprogramming plasmids

	TCRB + TCRG T-Cell Clonality Assay
	Confirm presence or absence of clonal T-cell receptor beta chain and gamma chain gene rearrangements in iPSCs

	STR Analysis 
	Confirm identity matching score is above 80%


Extended Data Table 6. Characterization and Validation of IPS cell lines
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Variable Level Overall ALS Asymptomatic ALS Healthy Control Non-ALS-MND



Participants N 100.0% (1047) 82.2% (861) 1.1% (12) 10.3% (108) 6.3% (66)



Sex Female 40.6% (423) 37.4% (320) 58.3% (7) 66.4% (71) 37.9% (25)



Male 59.4% (618) 62.6% (536) 41.7% (5) 33.6% (36) 62.1% (41)



[missing] .% (6) .% (5) .% (0) .% (1) .% (0)



Race American Indian 0.2% (2) 0.1% (1) 0.0% (0) 1.0% (1) 0.0% (0)



Asian 2.0% (21) 1.5% (13) 0.0% (0) 5.7% (6) 3.0% (2)



Black 4.8% (49) 5.0% (42) 0.0% (0) 4.8% (5) 3.0% (2)



Pacific Islander 0.1% (1) 0.1% (1) 0.0% (0) 0.0% (0) 0.0% (0)



White 92.9% (956) 93.3% (789) 100.0% (12) 88.6% (93) 93.9% (62)



[missing] .% (18) .% (15) .% (0) .% (3) .% (0)



Ethnicity Hispanic or Latino 4.8% (50) 5.3% (45) 0.0% (0) 2.8% (3) 3.1% (2)



Not Hispanic or Latino 95.2% (989) 94.7% (810) 100.0% (12) 97.2% (104) 96.9% (63)



[missing] .% (8) .% (6) .% (0) .% (1) .% (1)



Age at baseline (yrs) Years (mean(SD)) 58.9±11.6 (20.0,91.0) 59.3±11.1 (24.0,91.0) 48.3±10.3 (33.0,62.0) 55.0±14.1 (20.0,82.0) 61.9±12.0 (26.0,85.0)



Time between symptom onset and diagnosis Months (mean(SD)) 15.9±20.4 (-5.7,286) 14.8±16.8 (-5.7,185) N/A N/A 40.8±52.6 (0.1,286)



Time between symptom onset and study enrollment Months (mean(SD)) 32.0±39.4 (0.6,458) 29.8±35.6 (0.6,458) N/A N/A 78.4±75.3 (11.1,353)



BMI at screening visit mean(SD) 26.8±6.39 (10.1,150) 26.5±4.83 (10.1,44.4) 29.2±3.38 (23.6,34.2) 29.2±14.9 (17.0,150) 27.3±5.61 (16.6,47.3)



ALSFRS-R at first ALSFRS-R visit mean(SD) 33.8±8.65 (0.0,47.0) 33.8±8.67 (0.0,47.0) N/A N/A 33.5±8.44 (7.0,46.0)



ALSFRS-R slope -.73±0.87 (-5.1,1.4) -.77±0.88 (-5.1,1.4) N/A N/A -.11±0.40 (-1.6,1.0)



FVC (%-pred) at first ALSFRS-R visit mean(SD) 69.9±24.0 (4.0,126) 69.6±23.9 (4.0,125) N/A N/A 73.7±25.3 (17.0,126)



FVC slope -1.5±2.53 (-16,14.1) -1.6±2.59 (-16,14.1) N/A N/A -.12±0.86 (-1.9,2.1)



Edaravone No 90.0% (942) 87.9% (757) 100.0% (12) 100.0% (108) 98.5% (65)



Yes 10.0% (105) 12.1% (104) 0.0% (0) 0.0% (0) 1.5% (1)



Riluzole No 46.3% (485) 36.4% (313) 91.7% (11) 100.0% (108) 80.3% (53)



Yes 53.7% (562) 63.6% (548) 8.3% (1) 0.0% (0) 19.7% (13)



Follow-Up Duration Months (mean(SD)) 13.3±17.3 (0.0,340) 12.5±12.6 (0.0,94.1) N/A N/A 24.0±47.2 (0.0,340)



Subjects
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ALS Fast Progressor vs. Slow Progressor Subgroups
Participants N



Sex Female Overall Fast Slow



Male 100.0% (200) 50.0% (100) 50.0% (100)



[missing] 38.0% (76) 42.0% (42) 34.0% (34)



Race American Indian 62.0% (124) 58.0% (58) 66.0% (66)



Asian N/A N/A N/A



Black N/A N/A N/A



Pacific Islander 0.5% (1) 0.0% (0) 1.0% (1)



White 4.5% (9) 2.0% (2) 7.0% (7)



[missing] 0.5% (1) 0.0% (0) 1.0% (1)



Ethnicity Hispanic or Latino 94.4% (187) 98.0% (96) 91.0% (91)



Not Hispanic or Latino .% (2) .% (2) .% (0)



[missing] 4.0% (8) 5.1% (5) 3.0% (3)



Age at baseline (yrs) Years (mean(SD)) 96.0% (191) 94.9% (94) 97.0% (97)



Time between symptom onset and 
diagnosis



Months (mean(SD)) .% (1) .% (1) .% (0)



Time between symptom onset and 
study enrollment



Months (mean(SD)) 60.6±10.4 
(29.0,85.0)



60.5±10.2 
(29.0,84.0)



60.8±10.8 
(34.0,85.0)



BMI at screening visit mean(SD) 16.5±21.0 (-
5.7,157)



10.3±11.0 (-
5.7,90.3)



23.1±26.6 
(1.1,157)



ALSFRS-R at first ALSFRS-R visit mean(SD) 33.9±48.9 
(0.6,458)



16.9±15.7 
(0.6,104)



52.0±63.7 
(2.9,458)



ALSFRS-R slope 26.0±4.90 
(13.7,42.0)



25.6±4.83 
(13.7,38.1)



26.5±4.97 
(16.0,42.0)



FVC (%-pred) at first ALSFRS-R visit mean(SD) 32.9±8.20 
(10.0,47.0)



33.8±6.93 
(14.0,46.0)



32.0±9.24 
(10.0,47.0)



FVC slope -1.1±1.44 (-
5.1,1.4)



-2.3±0.78 (-5.1,-
1.6)



0.25±0.35 (-
0.0,1.4)



Edaravone No 66.8±21.8 
(12.0,100)



65.4±21.1 
(16.0,94.0)



68.4±22.7 
(12.0,100)



Yes -1.9±2.66 (-16,3.0) -3.3±2.98 (-16,3.0) -.76±1.68 (-
6.5,1.7)



Riluzole No 87.5% (175) 85.0% (85) 90.0% (90)



Yes 12.5% (25) 15.0% (15) 10.0% (10)



Follow-Up Duration Months (mean(SD)) 11.3±11.8 
(1.3,94.1)



7.86±4.36 
(1.3,18.6)



14.7±15.4 
(1.9,94.1)



Cohort
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