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ALS-associated KIF5A mutations abolish autoinhibition

resulting in a toxic gain of function
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Figure S1: Mutant KIF5A can homo/hetero dimerize with other forms of KIF5A suggesting a gain of function toxicity, Related
to Figure 1 and Figure 2 (A) SKNAS were transfected with either V5-KIF5A and HA-KIFSA wild-type or AExon27 mutant, then the
V5-KIF5A was immunoprecipitated and the lysate probed for V5- and HA-tagged protein. The blot is representative of N=2

biological replicates. (B) HEK293FT cells were transfected with GFP-KIFSA WT alone or co-transfected with HA-KIFSA Wild-Type,
AExon27, or Dynein Light Intermediate Chain (LIC, negative control). The GFP-



Extended list of enriched GO terms for 24x increased + unique AExon27 protein interactions

GO:0006412: translation

R-HSA-8953854: Metabolism of RNA

GO:0016071: mRNA metabolic process
G0:0022613: ribonucleoprotein complex biogenesis
CORUM:1332: Large Drosha complex

G0:1903311: regulation of mRNA metabolic process
GO:0006413: translational initiation

G0O:0043484: regulation of RNA splicing

CORUM:5183: DNA-PK-Ku-elF2-NF30-NF45 complex

G0:1903202: negative regulation of oxidative stress-induced cell death

R-HSA-194315: Signaling by Rho GTPases

G0:1903047: mitotic cell cycle process

GO:0000723: telomere maintenance

G0:0031503: protein-containing complex localization

G0:0043624: cellular protein complex disassembly

ko05132: Salmonella infection

WP4018: Clear cell renal cell carcinoma pathways

G0:1903829: positive regulation of cellular protein localization

R-HSA-8950505: Gene and protein expression by JAK-STAT signaling after Interleukin-12 stimulation

WP314: Fas ligand pathway and stress induction of heat shock proteins
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Extended list of enriched GO terms for 24x increased + uniaue AExon27 RNA interactions

T | R-HSA-9031628: NGF-stimulated transcription

] GO0:0001578: microtubule bundle formation

] GO0:0006528: asparagine metabolic process

] GO:0060086: circadian temperature homeostasis

| GO:0043618: regulation of transcription from RNA polymerase Il promoter in response to stress
| WP3527: Pre-implantation embryo

| WP530: Cytokines and inflammatory response

| G0:0071496: cellular response to external stimulus

| GO0:0098713: leucine import across plasma membrane

| G0:0017121: plasma membrane phospholipid scrambling

| GO:2000774: positive regulation of cellular senescence

| R-HSA-556833: Metabolism of lipids

| GO:0018345: protein palmitoylation

| G0:0001659: temperature homeostasis

| ko05030: Cocaine addiction

| GO0:0031077: post-embryonic camera-type eye development
| G0:0046888: negative regulation of hormone secretion

] GO0:0035914: skeletal muscle cell differentiation

| G0:0048469: cell maturation

| GO:0032956: regulation of actin cytoskeleton organization
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Figure S2: Extended pathway analysis information from KIF5SA2Fxn27 interaction experiments, Related to Figure 4. (A)
Extended list of enriched GO terms for >4x increased + unique KIF5AAExon27 protein interactions. (B) Extended list of enriched GO
terms for >4x increased + unique KIF5AAE*n27 RNA interactions.
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Figure S3: KIF5A NIL iPSC characterization, Related to Figure 5. (A) KIF5AR!%07K mutant and isogenic control iPSC lines stained
for the pluripotent markers Oct4 and Sox2. Inset: DAPI staining of iPSC lines. Scale bar = 50um. (B) Karyotyping analysis of the lines
shown in (a). (C-F) Expression of wild-type and ALS mutant forms of KIF5SA in DIV15 KIF5ARI%7K mytant and isogenic control
iMNs. Using a panKIF5A antibody that recognizes both forms of the protein, capillary western blotting (c) shows a non-significant
difference in total KIFSA protein levels (d). Blotting the same samples in (c) with a lab generated, mutant specific antibody (not
shown), raised against the mutant C-terminus of KIF5A, confirms that the mutant protein is present in the KIFSARI97K cells. Blotting
KIF5AR1007K



Pathway Analysis of Exons displaying decreased skipping in KIF5AR1007K iMNs (1000)

GO:0000226: microtubule cytoskeleton organization

G0:0090140: regulation of mitochondrial fission

G0:1905508: protein localization to microtubule organizing center
WP4803: Ciliopathies

G0:1905114: cell surface receptor signaling pathway involved in cell-cell signaling
G0:0006287: base-excision repair, gap-filling

R-HSA-2514856: The phototransduction cascade

G0:0048285: organelle fission

G0:0032990: cell part morphogenesis

G0:0031000: response to caffeine

GO0:0046039: GTP metabolic process

R-HSA-8876725: Protein methylation

G0:0007018: microtubule-based movement

G0:0016078: tRNA catabolic process

GO:0070588: calcium ion transmembrane transport

G0:0090407: organophosphate biosynthetic process

M241: PID RAC1 REG PATHWAY

M14: PID AURORA B PATHWAY

GO0:0038180: nerve growth factor signaling pathway

hsa00100: Steroid biesynthesis
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Pathway Analysis of Exons displaying increased skipping in KIF5AR007K jMNs (919)
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G0:0044782: cilium organization

G0:0086045: membrane depolarization during AV node cell action potential
G0:0061512: protein localization to cilium

G0:0032467: positive regulation of cytokinesis

G0:0009176: pyrimidine deoxyribonucleoside monophosphate metabolic process
GO:0006281: DNA repair

G0:0007018: microtubule-based movement

G0:1902115: regulation of organelle assembly

G0:0042157: lipoprotein metabolic process

CORUM:753: UTM-SGCE-DAG1-CAV1-NOS3 complex

G0:0046488: phosphatidylinositol metabolic process

R-HSA-1474228: Degradation of the extracellular matrix

G0:0007264: small GTPase mediated signal transduction

G0:0033601: positive regulation of mammary gland epithelial cell proliferation
CORUM:6217: GATOR complex

G0:0048194: Golgi vesicle budding

G0:0070509: calcium ien import

G0:0032212: positive regulation of telomere maintenance via telomerase
G0:0008361: regulation of cell size

G0:0006289: nucleotide-excision repair

Figure S4: Extended pathway analysis information from KIFSAR!97K gplicing analysis from RNAseq experiments, Related to
Figure 6. (A) Extended list of enriched GO terms for genes with decreased exon skipping in KIF5ARI907K iMNs. (B) Extended list of
enriched GO terms for genes with increased exon skipping in KIF5ARI007K jMNs.



