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Supplemental Figure 1. Tay-Sachs disease induced pluripotent stem cells (iPSCs) generation and
neuronal stem cells (NSCs) differentiation. A) The iPSCs derived from TSD patients and wild type
(WT) control fibroblasts expressed pluripotency protein markers SOX2, Oct4, NANOG, TRA-1-60
and SSEA4. B) Flow cytometry analysis of TSD iPSCs shows more than 90% of iPSCs express
Nanog and Tra-1-60 markers. C) Immunofluorescence staining of TSD NSCs. Nestin, SOX1, and
SOX2 are neural stem cell markers while Oct4 is an iPSC marker.
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Supplemental Figure 2. Characterization of Tay-Sachs disease induced pluripotent stem cells. A)
Phase contrast image of Tay-Sachs disease fibroblast lines, GM00221 and GM00515, after
reprogrammed into iPSC HT134A/HT134E and HT151A/HT151C, respectively. B) Normal karyotype of
Tay-Sachs disease iPSC. All cell lines displayed normal karyotype. iPS HT134A and iPS HT134E are
46XY while iPS HT151A and iPS HT151C are 46XX. C) STR DNA profiling of Tay-Sachs disease
fibroblasts and derived NSC cell lines.
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Figure 3. Tay-Sachs disease NSCs express increased lipid accumulation and lysosomal size
compared to WT NSCs. A) Images of increased intensity of Nile red and LysoTracker Red staining in
TSD NSC compared to WT NSCs after 24hr addition of 10% FBS. The yellow/gold fluorescence of
Nile Red excites and emits at 450-500nm and 528nm, respectively. LysoTracker Red excite/emit at
577/590 nm. B) Intensity of Nile Red staining in Tay-Sacs disease NSCs after addition of FBS
treatment (n=48; SD; **** p<0.0001 compared to WT). Values were calculated via intensity multiplied
by the area of the Nile Red staining. C) Intensity of LysoTracker Red staining in Tay-Sacs disease
NSCs after addition of FBS treatment (n=48; SD; **** p<0.0001 and *** p<0.001 compared to WT).
Values were calculated via intensity multiplied by the area of the LysoTracker Red staining. NSC
NPCl1, neural stem cells derived from Niemann-Pick disease, type C (NPC) patient iPS cells, serving as
positive control for Nile Red staining and LysoTracker staining. IxA, integrated cell intensity.



Supplemental Fig. 4

A HT134A HT151A
NSC
Lysotracker Red; Nucleus
B
Neuron
Lysotracker Red; Nucleus
C D
GM2 staining of NSCs GM2 Staining of Neurons
1500000+ 1.5x107-
2 2 1
3 1000000+ 3 131074
% T E:
S 500000 S 5105
; ° I
0- 0-
@« ’bby' ﬁ\?' @ any' %\V'
N N’ N N
& & & &

Supplemental Figure 4. Immunofluorescence staining of GM2 in TSD patient NSCs and neurons. A)
Immunofluorescence staining of GM2 in TSD NSCs. B) Immunofluorescence staining of GM2 in TSD

neurons. C) and D) Quantification data of GM2 immunofluorescence intensity in TSD NSCs and neurons.
No significant difference was observed in both TSD NSCs and neurons compared to the WT control NSCs

and neurons.
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Supplemental Figure 5. No significant increase of unesterified cholesterol was detected in TSD NSCs
compared to WT NSCs. A) Images of Filipin staining of WT, NPC1, and TSD NSCs before and after 24
hour incubation with 10% FBS. B) Integrated Cell Intensity x Area of Filipin staining of WT, NPC1, and
TSD NSCs before and after 24hr incubation with 10% FBS (n=40; mean +/- the standard deviation). C)
Percent increase of Filipin staining in WT, NPC1, and TSD NSCs after 24hr addition of 10% FBS. NSC
NPCl1, neural stem cells derived from Niemann-Pick disease, type C (NPC) patient iPS cells, serving as
positive control for Filipin staining. IxA, integrated cell intensity.



