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Supplementary Figure Legends

Supplementary Figure S1. Characterization of mineralized hydrogels and the effect of
different substrates on the pluripotency of hESCs. Release of (a) Ca?" and (b) PO43*- from
matrigel-coated or non-coated mineralized hydrogels incubated at 37 °C in Ca?' and
PO,*-free Tris-HCI buffer as a function of time. Data are presented as mean + standard
deviations (n=3). (c) NANOG gene expression of HUES9 cells cultured in growth
medium on non-mineralized (NM) and mineralized (M) hydrogels and coverslips (CS) as
a function of culture time. Data are presented as mean =+ standard errors (n=3). Two-way
ANOVA with Bonferroni post-hoc test was used to compare multiple groups in different
time points. Asterisks indicate statistical significances according to p-values (***: p <

0.001).

Supplementary Figure S2. Characterization of mineralized macroporous hydrogels and
their effect on hESCs. (a) Bright field images of non-mineralized (NM) and mineralized
(M) macroporous hydrogels in their swollen state. Scale bars represent 200 pum. (b) Ca>*
and (c¢) PO4* release from M macroporous hydrogels in Tris-HCI buffer at 37 °C for 7
days. Data are presented as mean + standard deviations (n=3). (d) Representative live-
dead image of hESC-laden matrix (HUES9-laden macroporous hydrogels) after 3 days of
culture. Scale bars indicate 200 um. DNA contents of (¢) HUES9-laden and (f) H9-laden
macroporous hydrogels as a function of culture time. Data are presented as mean +

standard errors (n=3).

Supplementary Figure S3. Pluripotency of hESCs prior to their culture on various
substrates. Representative immunofluorescent staining image of hESCs (HUESO cells)
for NANOG (green) and OCT4 (green) with corresponding nucleus (Hoechst; blue)

confirming their pluripotency. Scale bars represent 200 pm.

Supplementary Figure S4. Adhesion and proliferation of hESCs on the matrices in 2-D
culture. (a) Bright-field images of HUESO after 1, 3, and 7 days of culture on non-
mineralized (NM) and mineralized (M) matrices and coverslips (CS). Scale bars represent

500 um. (b) Fluorescent staining for F-actin (green) and nucleus (Hoechst; blue) of



HUES?Y cells after 3 days of culture on NM and M hydrogels and CS. Scale bars indicate
100 um. Circularity index of the cells (bar graph) on various matrices was determined

from F-actin images. Data are presented as mean + standard errors (n=30 cells).

Supplementary Figure S5. Fluorescent staining for osteocalcin (green) and nucleus
(Hoechst; blue; inset) of HUESY cells after 14, 21, and 28 days of 2-D culture on non-
mineralized (NM) and mineralized (M) hydrogels and coverslips (CS). Scale bars

represent 100 pm.

Supplementary Figure S6. Fluorescent staining for F-actin (red) after 14, 21, and 28
days of 2-D culture for HUES9 cells on non-mineralized (NM) and mineralized (M)

matrices and coverslips (CS). Scale bars represent 100 pm.

Supplementary Figure S7. pCT analyses of non-mineralized (NM) and mineralized (M)
matrices prior to in vivo implantation confirming that the matrices themselves are not

radio-opaque.

Supplementary Figure S8. pCT analyses of cell-laden matrices after in vivo
implantation. 2-D cross-sectional pCT images in coronal, transverse, and sagittal planes
of (a) HUESY or (b) H9-laden non-mineralized (NM) and mineralized (M) matrices at 8

weeks post-implantation. Scale bars represent 2 mm.

Supplementary Figure S9. Histochemical analyses of cell-laden matrices post in vivo
implantation. (a) H&E staining of HUES9-laden and H9-laden non-mineralized (NM)
macroporous hydrogels after 8 weeks of implantation. Scale bars indicate 500 um. High
magnification images of the peripheral mineralized region in the cell-laden matrices are
also shown. Yellow arrows indicate bone-like matrix formation. Scale bars represent 100
um. (b) Immunohistochemical staining of HUES9 and H9-laden NM and mineralized (M)
macroporous hydrogels for lamin B following 8 weeks of implantation. Mouse skin tissue

was used as a negative control. Scale bars indicate 100 um.



Supplementary Table S1. List of primers used in qRT-PCR experiments.

Supplementary Video S1. 3-D uCT views demonstrate uniform and pronounced

mineralization in HUES9-laden mineralized matrices after 4 and 8 weeks of implantation.

Supplementary Video S2. 3-D uCT views demonstrate uniform and pronounced

mineralization in H9-laden mineralized matrices after 4 and 8 weeks of implantation.
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Supplementary Figure S3
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Supplementary Figure S7
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Supplementary Figure S9
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Supplementary Table $1

Gene L .
Gene (Abbreviation) Direction Primer Sequence
Glyceraldehyde 3- Forward 5' CAT CAA GAA GGT GGT GAAGC 3
phosphate GAPDH
dehydrogenase Reverse 5 GTT GTC ATA CCA GGAAAT GAG C 3’
Forward 5" CCACCC GGC CGAACT GGTCC 3’
Runt-related RUNX2
Transcription Factor 2
Reverse 5 CCTCGTCCGCTCCGG CCCACAZ
Forward 5 GAAGCC CAGCGGTGCA?3
Osteocalcin OCN
Reverse 5 CACTACCTCGCTGCCCTCC?Z®
Forward 5 AATTGCAGT GATTTGCTTTTGC ¥
Secreted SPP1
phosphoprotein 1 Reverse 5' CAG AAC TTC CAG AAT CAG CCT GTT 3'
Forward S5 GATTTG TGG GCC TGAAGAAA T
NANOG NANOG
Reverse 5'ATG GAG GAG GGAAGAGGAGA?3Z
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