SUPPORTING INFORMATION FOR:

A Defined and Scalable Peptide-Based Platform for the Generation of hPSC-Derived Astrocytes

Sreedevi Raman?®, Gayathri Srinivasan!’, Nicholas Brookhouser:?, Toan Nguyen!, Tanner
Henson?!, Daylin Morgan?!, Joshua Cutts?, and David A. Brafman?

1School of Biological and Health Systems Engineering, Arizona State University

2Graduate Program in Clinical Translational Sciences, University of Arizona College of Medicine-
Phoenix

*These authors contributed equally to this work.

*CORRESPONDING AUTHOR

David Brafman, (480) 727-2859, David.Brafman@asu.edu
501 E. Tyler Mall

ECG 334A

Tempe, AZ 85287

Table of Contents:

(1) Supplemental Figures S1-S6 S2-S7
(1) Supplemental Tables S1-S6 S8-S13
(111 Supplemental Movies S1-S10 Si14

S1



Hoechst Merge SOX Hoechst Merge NESTIN Hoachst Marge

Supplemental Figure 1. Characterization of hNPCs used in this study. Immunofluorescence
of hNPC markers SOX1, SOX2, and NESTIN.
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Supplemental Figure 2. Immunofluorescence analysis for expression of GFAP in D50+
cultures. Single channel images for immunofluorescent analysis for expression of GFAP
presented in Figure 1D.
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Supplemental Figure 3. Immunofluorescence analysis for expression of S1008 in D50+
cultures. Single channel images for immunofluorescent analysis for expression of S10083
presented in Figure 1D.
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Supplemental Figure 4. Fluorescent image analysis of B-amyloid (AB) uptake in astrocytes.
Fluorescent imaging analysis of FITC-AB and Alexa 647-dextran uptake in NDC-1 and NDC-2
astrocytes on VDP.
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Supplemental Figure 5. Analysis of calcium transients in single astrocytic cells derived on
VDP- and LN-coated substrates. Calcium transients were measured in single astrocyte cells
using the fluorescent calcium indicator (Fluo-4). The maximum change (AF/F) in fluorescent
intensity is shown for the transients of individual cells (rows).
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Supplemental Figure 6. Inmunofluorescent images of GFAP and S100 in pre- and post-
cryopreserved astrocytes. Single channel images for immunofluorescent analysis for
expression of GFAP and S100B presented in Figure 7B.
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Antibody Vendor Catalog # Concentration Used
Goat anti-SOX2 Santa Cruz SC-17320 1:50

Rabbit anti-GFAP Abcam AB7260 1:200

Mouse PE anti-CD44 BD Biosciences 550989 20uL per test (1 x 1076 cells)
Mouse anti-NESTIN BD 560341 1:50 (IF), 1:10 (FC)
Mouse anti-S1003 Sigma $2532 1:500

Mouse anti-SOX1 BD 560749 1:50

Mouse PE IgG1 isotype control BD Biosciences 555749 20uL per test (1 x 1076 cells)
Alexa 647 Donkey anti-Goat Life Technologies A-21447 1:200

Alexa 647 Donkey anti-Mouse Life Technologies A-31571 1:200

Alexa 647 donkey anti-Rabbit Life Technologies A-31573 1:200

Alexa 488 Donkey anti-Goat Life Technologies A-11055 1:200

Alexa 488 Donkey anti-Mouse Life Technologies A-21202 1:200

Alexa 488 Donkey anti-Rabbit Life Technologies A-21206 1:200

Supplemental Table 1. List of antibodies used in this study.
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185 GTAACCCGTTGAACCCCATT CCATCCAATCGGTAGTAGCG 151
GFAP GGCCCGCCACTTGCAGGAGTACCAGG CTTCTGCTCGGGCCCCTCATGAGACG 328
ViM GAGAACTTTGCCGTTGAAGC TCCAGCAGCTTCCTGTAGGT 170

Supplemental Table 2. List of gPCR primers used in this study.
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NDC-1 Non-demented control Neurosci Lett. 2011 Sep 20; 502(3): 219-224.

NDC-2 Non-demented control Stem Cell Res. 2017 Dec;25:266-269

FAD-1 Familial AD Nature. 2012 Jan 25;482(7384):216-20

FAD-2 Familial AD https://biomanufacturing.cedars-sinai.org/product/cs40ifad-nxx/
SAD-1 Sporadic AD Stem Cell Res. 2017 Dec;25:266-269

SAD-2 Sporadic AD Stem Cell Res. 2017 Oct;24:160-163.

Supplemental Table 3. Description of hPSC lines used in this study.
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https://biomanufacturing.cedars-sinai.org/product/cs40ifad-nxx/

This table can be downloaded on the ACS publications website.

Supplemental Table 4. Complete RNA-seq data set for hNPCs, neurons, and astrocytes
generated on VDP- and LN-coated surfaces.
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This table can be downloaded on the ACS publications website

Supplemental Table 5. List of genes that are expressed at statistically (FDR <0.05, Fold change
> 1.5) different levels in RNA-seq data set.
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Supplemental Table 6. Comparison of phenotypic characterization of astrocytes in this study
with astrocytes generated in previous studies using undefined, xenogeneic substrates.
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The following Supplemental Movies can be downloaded on the ACS publications website.

Supplemental Movie 1. Representative recording of fluorescent calcium transients in NDC-
1 astrocytes derived on VDP-coated substrates.

Supplemental Movie 2. Representative recording of fluorescent calcium transients in NDC-
1 astrocytes derived on LN-coated substrates.

Supplemental Movie 3. Representative recording of fluorescent calcium transients in FAD-
1 astrocytes derived on VDP-coated substrates.

Supplemental Movie 4. Representative recording of fluorescent calcium transients in FAD-
1 astrocytes derived on LN-coated substrates.

Supplemental Movie 5. Representative recording of fluorescent calcium transients in SAD-
1 astrocytes derived on VDP-coated substrates.

Supplemental Movie 6. Representative recording of fluorescent calcium transients in SAD-
1 astrocytes derived on LN-coated substrates.

Supplemental Movie 7. Representative recording of fluorescent calcium transients in NDC-
1 astrocytes derived on VDP-coated MCs.

Supplemental Movie 8. Representative recording of fluorescent calcium transients in NDC-
2 astrocytes derived on VDP-coated MCs.

Supplemental Movie 9. Representative recording of fluorescent calcium transients in NDC-
1 astrocytes pre-cryopreservation.

Supplemental Movie 10. Representative recording of fluorescent calcium transients in
NDC-1 astrocytes post-cryopreservation.
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