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Supplementary Figure S1. Characterization of GelMA. (A) Immunofluorescence showed
that with the increased stiffness of ECM, the cells gradually became smaller and rounder, while
the cells in the soft ECM became elongated. Scale bar is 20 um. (B) Live/dead staining showed
that cells cultured in soft, medium and stiff groups showed good viability. Scale bar is 100 pm.
(C) Fourier-transform infrared (FTIR) spectroscopy test. (D) Compression modulus of three

kinds of GelMA with different stiffness (**P < 0.01, by one-way ANOVA).
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Supplementary Figure S2. GO enrichment analysis of up-regulated genes in the stiff-vs-soft

group.
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Supplementary Figure S3. GO and KEGG pathway analysis of DEGs in the stiff-vs-medium
group. (A) Up-regulated genes (B) Down-regulated genes in GO enrichment analysis between
stiff and medium group. (C) KEGG pathway analysis of up-regulated genes in the stiff-vs-

medium group. (D) KEGG pathway analysis of down-regulated genes in the stiff-vs-medium

group.



(A) Medium-vs-Soft Up-enrichment GO Terms

Positive rec?ulation of DNA-templated transcription e
Calcium—-dependent cell-cell adhesion via plasma| @
Glycosaminoglycan biosynthetic process
Positive regulation of cell motility * BP
Glutamate receptor si%naling pathway s cC
Pyruvate secondary active transmembrane . WE
UDP-glucuronic acid transmembrane transporter
Cell-substrate adherens junction
Neﬁlative regulation of Wnt-Frizzled—LRP5/6 complex 0.008
egative regulation of calcium-dependent ATPase 0.006
Pyruvate transmembrane transport |l 0.004
Regulation of actin cytoskeleton organization
Cytoskeletal matrix organization at active zone 1
) UDP-glucuronic acid transport -
Negative regulation of L-glutamate transport ®3
25 50 75 100
Enrichment
(B) Medium-vs-Soft Down-enrichment GO Terms
Proteinaceous extracellular matrix A
) Extracellular space - A
Regulation of cartilage development
Inflammatory response 1 ¢
Extracellular matrix disassembly .
Store—operated calcium entry
Cytqklne activity
Mesenchymal cell differentiation
_ Chondrocyte proliferation 0.006
Odontogenesis of dentin-containing tooth 0.004
Regulation of bone resorption 4 0.002
Calmodulin binding '
Collagen catabolic process
Mesodermal cell differentiation .9
Chondrocyte differentiation e 18
Fat cell differentiation ‘ ' ® o7
10 20
Enrichment
(C) Medium-vs-Soft Up-enrichment KEGG Pathways
. . 0.04
TNF signaling pathway- . 0.03
0.02
Rap1 signaling pathway. & 001
®5
25 3.0 35 40 45 5.0
Enrichment
(D) Medium-vs-Soft Down-enrichment KEGG Pathways
Calcium signaling pathway b 0.016
. . 0.012
Wnt signaling pathway o 0.008
Aldosterone synthesis and secretion &l 0.004
Osteoclast differentiation . é
cAMP signaling pathway : 9
3.0 35 4.0 4.5
Enrichment

Supplementary Figure S4. GO and KEGG pathway analysis of DEGs in the medium-vs-soft
group. (A) Up-regulated genes (B) Down-regulated genes in GO enrichment analysis between
medium and soft group. (C) KEGG pathway analysis of up-regulated genes in the medium-

vs-soft group. (D) KEGG pathway analysis of down-regulated genes in the medium-vs-soft

group.



Control

Supplementary Figure SS. 3D reconstruction of bone-like tissue (green) in control group.



