Electronic Supplementary Material (ESI) for Biomaterials Science.
This journal is © The Royal Society of Chemistry 2020

Supplementary Information

A microfiber scaffold-based 3D in vitro human neuronal culture model of Alzheimer's disease

Vivek Damodar Ranjan'-> #, Lifeng Qiu*#, Jolene Wei-Ling Lee?, Xuelong Chen?, Se Eun Jang?,

Chou Chai* 7, Kah-Leong Lim*> ¢ 7, Eng-King Tan% 8, Yilei Zhang’, Wei Min Huang?, Li Zeng™ ®

10, *

INTU Institute for Health Technologies, Interdisciplinary Graduate School, Nanyang
Technological University, Singapore 639798, Singapore

2School of Mechanical & Aerospace Engineering, Nanyang Technological University, 50 Nanyang
Avenue, Singapore 639798, Singapore

*Neural Stem Cell Research Lab, Research Department, National Neuroscience Institute, Singapore
308433

4School of Material Science and Engineering, Nanyang Technological University, Nanyang
Avenue, Singapore 639798, Singapore

SNeurodegeneration Laboratory, Research Department, National Neuroscience Institute, Singapore
308433, Singapore

®Neuroscience and Behavioral Disorders Program, DUKE-NUS Graduate Medical School,
Singapore 169857

"Lee Kong Chian School of Medicine, Nanyang Technological University, 11 Mandalay Road,
Singapore 308232, Singapore

8Department of Neurology, National Neuroscience Institute, Singapore 308433

‘Department of Mechanical Engineering, University of Canterbury, Christchurch, New Zealand,

8041



0Centre for Molecular Neuropathology, Lee Kong Chian School of Medicine, Nanyang

Technological University, Novena Campus, 11 Mandalay Road, Singapore 308232,

# The authors contributed equally to this work.

* Corresponding Author:

Li Zeng, li_zeng(@nni.com.sg, Neural Stem Cell Research Laboratory, National Neuroscience

Institute, 11 Jalan Tan Tock Seng, Singapore 308433, Phone: 65-6357 7515.


mailto:li_zeng@nni.com.sg

Table S1. Primer sequences used for specific gene targets for gPCR
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ACGCCTGGTTACTATCAAAAGG
CAGACCCATTTACTTGTGTTGGA
CACCCAGCAGATGTTCGATG
CTTCACGTTGTTGGGGATCC
GCGGCTACACGTCTCCAACATC
ATCGTCCCATTCAGCTTCTCCC
ACAGGTGCTATAAGGTCATCCA
CAGATCAGGAGTGCAACAGTAAT
GGCAAATGTGAGAAAC
TGGACAAGAATGCTGAAAGGA
GCGCAAGTTAGGTTTTGTCA
AGATGTGGACAGCAAGCAG
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Name Pos % Area
Peak 3 287.571 33.54

Peak 2 285.329 36.63
Peak 1 283.457 29.63
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Name Pos % Area
Peak 3 287.106 36.85
Peak 2 284.969 33.98
Peak 1 283.006 29.18
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Figure S1. Characterization of 3D PLGA microfiber scaffolds. (A) High-resolution XPS spectra
of Cls region of PLGA microfiber surface (a) without and (b) with atmospheric air plasma
treatment (300 s); (B) Ultimate compressive strengths (o) of 3D PLGA microfibrous scaffolds

obtained for mechanical testing under dry and wet conditions; Data is expressed as mean + SD (n

=5), **p < 0.01.

278

o (MPa)

0.20

0.15

0.10

0.05

0.00-




DAPI/Nestin/TuJ1

D13 - 3D

>
-
RLLY PARLLL o

Figure S2. Encapsulation and characterization of iPSC-derived NPC inside 3D PLGA
microfiber scaffolds. Confocal fluorescent microscopy images indicating (i-ii) differentiation of
iPSC-derived NPCs (8529 cell line) inside 3D scaffold as assessed via staining for TuJ1 (green)
and Nestin (red) markers on D13; (iii) cross-section of 3D microfiber scaffold after sectioning
(dotted line indicates top surface of 3D scaffold); (iv) cell infiltration and distribution of D13

differentiated NPC inside 3D scaffold without orbital shaking as assessed via staining for Ki67

(green) and DAPI (blue) markers.
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Figure S3. Comparison of glial differentiation between 2D and 3D cultures. (A) Confocal
fluorescent microscopy images indicating glial differentiation in 2D and 3D cultures stained for
GFAP (red) marker on D13 and D19 respectively; Nuclei were counterstained with DAPI (blue);
(B) Quantification of immunostaining results showing percentage positive staining of glial
differentiation markers normalized to DAPI for D13 and D19; Data is expressed as mean = SD (n

=3), ¥*p <0.01, ***p < 0.001; Scale bar: 50 pm.
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Figure S4. Confocal fluorescent microscopy images indicating pluripotency of iPSCs.
Fibroblast-derived iPSCs were immunostained and positive for various iPSC markers such as

SOX2, OCT4, Nanog, SSEA4, and TRA-1-60; Nuclei were counterstained with DAPI (blue).
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Figure S5. 3D culture elevates expression of specific genes linked to the APP pathway. qPCR
analysis of APP-linked pathway genes in D19 FAD-iPSC derived neurons; PSEN1 expression in
(A) 2D culture and (B) 3D culture; ADAM17 expression in (C) 2D culture and (D) 3D culture;

Data is expressed as mean = SD (n = 3), *p < 0.05, **p < 0.01, ***p < 0.001.



