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SUPPLEMENTARY EXPERIMENTAL PROCEDURES 

Total RNA isolation and purification from cells 

Total RNA, from freshly isolated TRCs, was extracted and purified using Qiagen’s 

RNeasy Mini Kit (Qiagen; cat. # 74104) according to manufacturer’s protocol. Briefly, parental 

B16F1 control cells and soft 3D fibrin derived TRCs were harvested and spun down into cell 

pellets. The lysing buffer was added to the pellets and vortexed vigorously. Then, the lysates 

were passed through QiaShredder columns (Qiagen; cat. # 79654) and followed by spinning 

down at maximum speed for 2 minutes. The flow-through was collected and 70% ethanol was 

added before each sample ran through RNeasy mini columns. The flow-through was discarded 

and RNeasy columns were washed with RW1 and RPE buffers. Finally, RNase-free water was 

added to the column membrane to elute RNA. The purified RNA concentration was measured 

using a NanoDrop spectrophotometer. 

Quantitative real-time PCR experiment 

Total RNA was extracted as described in the previous step. During RNA handling steps, 

isolated and purified total RNA was kept on ice to inhibit RNA degradation. The mRNA was 

converted to cDNA using the BioRad’s iScript cDNA synthesis kit (Bio-Rad Laboratories, 

Hercules, CA; cat # 1708841). The quantitative PCR was performed using SYBR Green PCR 

Master Mix (Bio-Rad Laboratories, Hercules, CA, cat # 172-5270). The expression level of 

genes, namely, Col2a1, F11R, NCAM1, HIF1α, Akt3, STAT3, JAK2, and LIFR was examined. 

For relative mRNA expression analysis, the cycle threshold (CT) value for samples was 

determined. These CT values were then normalized with respect to elongation factor alpha1 

(Ef1), as the housekeeping gene, for relative gene-expression quantification. The primer 

sequences of the genes tested are shown in supplementary Table S1. 
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Immunofluorescence microscopy 

Parental B16F1 control cells and TRCs were fixed with 4% paraformaldehyde for 10 min 

at room temperature as described before [1]. Fixed cells were permeabilized with 0.1% Tween 

and blocked with 3% BSA in PBS for 1 hour at room temperature. Cells were incubated with 

primary antibody (Rabbit anti-col2a1, Abcam ab34712) at 1:200 dilution for 1.5 hours followed 

by incubation of goat anti-rabbit secondary antibody conjugated with FITC dye (EMD Millipore 

AP307F) at a dilution of 1:500 for 1 hour. Liquid antifade mounting medium (SlowFadeTM 

Diamond Antifade Mountant, Thermo Fisher Scientific S36963) was directly applied to the 

fluorescently labeled cells before imaging. 
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SUPPLEMENTARY TABLES 

Supplementary Table S1: Forward and reverse primer sequences 

 Forward Reverse 

Col2a1 5'-GGG AAT GTC CTC TGC GAT GAC-3' 5'-GAA GGG GAT CTC GGG GTT G-3' 

 

F11r 

 

5'-TAC GAG AAC ACT GCC CCC TAC-3' 

 

5'-TCC ACA ACC AAT GTC AGC GAC-3' 

 

Ncam1 

 

5'-GAC AGA ACC CGA AAA GGG C-3' 

 

5'-GTT GGG GAC CGT CTT GAC TT-3' 

 

Hif1a 

 

5'-ACC TTC ATC GGA AAC TCC AAA G-3' 

 

5'-ACT GTT AGG CTC AGG TGA ACT-3' 

 

Akt3 

 

5'-TGG GTT CAG AAG AGG GGA GAA-3' 

 

5'-AGG GGA TAA GGT AAG TCC ACA TC-3' 

 

Stat3 

 

5'-CAA TAC CAT TGA CCT GCC GAT-3' 

 

5'-GAG CGA CTC AAA CTG CCC T-3' 

 

Jak2 5'-TTG TGG TAT TAC GCC TGT GTA TC-3' 

 

5'-ATG CCT GGT TGA CTC GTC TAT-3' 

 

Lifr 

 

5'-TAC GTC GGC AGA CTC GAT ATT-3' 

 

5'-TGG GCG TAT CTC TCT CTC CTT-3' 

 

Ef1α 

 

5'-CAA CAT CGT CGT AAT CGG ACA- 3' 

 

5' - GTC TAA GAC CCA GGC GTA CTT - 3' 
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SUPPLEMENTARY FIGURES 

 

Supplementary Fig. S1. Upregulation of Col2a1 in B16F10 TRCs. (A) Single B16F10 cells 

were seeded in 90 Pa fibrin gel for five days. After 5 days, the B16F10 TRCs were freshly isolated 

and plated on rigid dishes. Cells were fixed with 4% paraformaldehyde and immunocytochemistry 

assay was performed with the anti-Col2a1 antibody. (B) The mean intensity quantification of 

B16F10 TRCs show an upregulation of Col2a1 fluorescence signal compared to control cells (p < 

.001). n= 14 for TRCs and n=15 for control cells. 
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Supplementary Fig. S2. Upregulation of steroid synthesis in TRCs. KEGG pathway analysis 

of differentially expressed genes from RNA-seq data shows upregulation (red) of steroid synthesis 

in TRCs. 
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Supplementary Fig. S3. The chemokine signaling pathways were found to be active in TRCs. 

KEGG pathway analysis of RNA-seq data shows upregulation of genes (red) related to the JAK/ 

STAT pathway in TRCs. 
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Supplementary Fig. S4. The glycolysis pathway is very active in TRCs. KEGG pathway 

analysis of RNA-seq data shows upregulation of genes (red) related to glycolysis/ glucogenesis in 

TRCs. 
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