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Figure S1. CeFRa-seq applied to PSC-derived motor neurons,  related to Figure 1 
(A) Schematic of motor neuron differentiation protocol and immunofluorescence staining of induced pluripotent 
stem cells (CV-B), embryonic stem cells (H1), and pluripotent stem cell-derived motor neurons (PSC-MNs) 
(Kin2ALS6, CR463.4. Pluripotent stem cells (PSCs) were stained with antibodies against Oct4 and SSEA4, PSC-
MNs were stained with antibodies against phosphorylated neurofilament (SMI-31) and Islet1. Nuclei were stained 
using DAPI. Scale bars = 20 µm in all panels. (B) Western blot analysis of known fraction-enriched proteins in 
PSCs and PSC-MNs. (C) qRT-PCR analysis of known fraction-enriched transcripts in PSCs and PSC-MNs. 
(D) Genome browser tracks showing CeFra-seq read coverage for two sample transcripts, FTL (left) and PRSS53 
(right). (E) Schematic showing classification algorithm to predict transcripts with nuclear vs cytoplasmic 
enrichment. (F) Box plots showing accuracy of random forest classifier in correctly predicting nuclear vs. 
cytoplasmic localization across several cell lines. (G) Area under the curve for 10 iterations of the random forest 
classifier in predicting nuclear or cytoplasm-enriched transcripts in PSCs. 
 
  



 
 
 
Figure S2. Stress-induced RNA localization changes in PSC-MNs, related to Figure 2 
(A) Genome browser tracks showing CeFra-seq read coverage for HNRNPA2B1 in unstressed and puromycin-
stressed PSC-MNs. (B) RNA FISH staining of PSC-MNs that were either left untreated or treated with puromycin 
(10µg/ml) for 24h. Cells were stained with Stellaris probes against C1QNTF3 or EEF2, respectively. Scale bars = 20 
µm in all panels. Nuclei were stained using DAPI. 
 
  



 
 
 



Figure S3. Stress-induced protein localization changes in PSC-MNs, related to Figure 2 
(A) Schematic showing experimental design for SILAC quantitative mass spectrometry analysis of fraction-enriched 
proteins. (B) Volcano plot showing changes in total protein levels for all detected proteins in response to puromycin 
stress. (C) Scatterplot showing log2 fold changes at the RNA and protein level for all detected transcripts/proteins in 
response to puromycin stress. (D) Immunofluorescence staining of PSC-MNs that were either left untreated or 
treated with puromycin (10µg/ml) for 24h. Cells were stained with antibodies against G3BP1 and DAZAP1 or 
CUGBP1, respectively. Nuclei were stained using DAPI. Scale bars = 20 µm in top panels, 10µm in bottom panels. 
(E) Immunofluorescence staining of PSC-MNs that were either left untreated or treated with puromycin (10µg/ml) 
for 24h. Cells were stained with antibodies against G3BP1 and TRIM28. Heterochromatin foci are indicated by solid 
yellow arrowheads. Nuclei were stained using DAPI. Scale bars = 20 µm in top panels, 10µm in magnified insert 
panels. 
 
  



 
 
 



Figure S4, Persistent stress-induced localization changes in ALS neurons, related to Figure 4 
(A) Venn diagrams showing overlap between sets of fraction-enriched transcripts in unstressed (left), puromycin-
stressed (center) and recovery (right) conditions in wildtype (top) PSC-MNs and PSC-MNs harboring a mutation in 
HNRNPA2B1 (bottom). (B) Cumulative distribution plots showing relative entropies for all detected transcripts in 
the indicated comparisons between two conditions.  


