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Table S1 Primer sequences used in the RTq-PCR 

Gene 

names 

Forward primer Reverse primer 

BECN1 CCATTACTTGCCACAGCCCA GACACCATCCTGGCGAGTTT 

ATG5 AGCTGCATACACTTGGCGAT CAGCTCAGGGTGATTCCGTT 

ATG3 CATTTAGTCCACCACTGTCCC CCATCCTCCATCACCATCATC 

ATG7 ATAACGTCCTTCCCGTCAGC CACTCAGACGGTCTCCTCGT 

P62 TGACCAGATCCCAGAGTT TGCACAAGAGTTCCGTAG 

POU5F1 GTGTTCAGCCAAACCACCATC CTCATTGTTGTCGGCCTCCT 

SOX9 GCATGAGCGAGGTCCATTCC AGGTACTGGTCGAACTCGTTG 

ACAN TTGCCTTTGTGGACACCAGT GAGCCAAGGACGTAAACCCA 

Col2a1  TGCAGGAGGGGAAGAGGTAT GGCAGTCCTTGGTGTCTTCA 

GAPDH GTCATCATCTCAGCCCCCTC GGATGCGTTGCTGACAATCT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S1 (A) SEM image, (B) residual ratio, (C) swelling ratio and (D) rheology of collagen 

hydrogel (Scale bar: 10 μm; Mean ± SD, n = 3). 

 



 

Figure S2 Proliferation of BMSCs cultured within 3D culture model. (A) Calcein-AM/PI 

staining and cell viability of BMSCs cultured within 3D culture model. (B) Cytoskeleton staining 

of BMSCs and semi-quantification analysis of fluorescence intensity (Scale bars: 100 μm; Mean ± 

SD, n=3; **p < 0.01, ***p < 0.001 vs.day 0; #p < 0.001 for intergroup comparisons).  



 

Figure S3 Intra-collagen hydrogel culture promotes chondrogenic differentiation of BMSCs. 

(A and B) HE staining (A) and TB staining (B) of BMSCs. (C and D) Immunofluorescence 

staining and semi-quantification analysis of COL2A1. (E and F) Immunofluorescence staining 

and semi-quantification analysis of SOX9 (Scale bars: 200 μm; Mean ± SD, n=3; ***p < 0.001 

vs.day 0). 

 



 

Figure S4 Immunohistochemical staining for COL I and COL X of BMSCs (Scale bar: 50 μm). 

 

Figure S5 (A-C) Relative mRNA (A) and protein (B-C) expression levels of POU5F1 in the 

normal, shNC- or shPOU5F1- transfected BMSCs. (D-H) Relative mRNA (D) and protein (E-H) 

expression levels of POU5F1 in the shNC- or shPOU5F1-transfected BMSCs cultured within 

collagen hydrogel (Scale bar: 200 μm, Mean ± SD, n=3; **p<0.01, ***p<0.001 vs.Control or 

Col+shNC; ##p<0.01 for intergroup comparisons). 


