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Supplemental Figure 7  Schematic representation of induced cells generated 
in this study
Transduction of c‐Myc, Klf4, and SOX9 into dermal fibroblast culture produced 
hyaline chondrogenic cells that do not express type I collagen and 
chondrogenic/fibroblastic intermediate cells that do express type I collagen. 
Induced cell lines such as MK‐7, MK‐10 and MK‐5 subclones, which formed 
homogenous cartilage in vivo and did not produce tumor for a prolonged 

i d f ti i ht b h li h d i ll T I llperiod of time, might be hyaline chondrogenic cells. Type I collagen‐
expressing cells that composed tumors in vivo might be 
chondrogenic/fibroblastic intermediate cells.
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Supplemental Tables 

Supplemental Table 1. Results of subcutaneous injection of MK cell lines or subclones 
into nude mice 
Sacrifice 

after 
injection 
(weeks) 

 

Cell lines 
or 

subclones 
 

Number of 
injected 

sites 

Number 
of sites 

with 
tissue1 

Number 
of sites 

with 
tumor2

 

Cartilage 
homogeneity 

(%)3 

4  MK-1  2 2  0  10 
4  MK-3  4 4  0  10 
4  MK-4  4 0  3  5 
4  MK-5  4 4  0  100 
4  MK-7  4 3  0  100 
4  MK-10  4 3  0  70 
4  MK-15  4 3  0  0 
          
8  MK-5  3 0  3  5 
8  MK-7  3 3  0  100 
8  MK-10  3 3  0  100 
12  MK-10  6 5  0  100 
16  MK-7  3 3  0  100 
          
8  MK-5-2  4 4  0  80 
8  MK-5-3  4 4  0  80 
8  MK-5-4  4 4  0   80 
12  MK-5-2  3 3  0  80 
12  MK-5-3  3 3  0  80 
12  MK-5-4  3 2  0  80 
          
4  290-2-14  8 0  0  - 
4  290-2-19  8 0  0  - 

1Number of sites where tissue were histologically recognized  
2Number of sites where tumors were macroscopically recognized 
3Ratio of cartilaginous area / (cartilaginous + noncartilaginous area) in the histological 
sections  
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Supplemental Table 2. Sequences of primers for factors 

Primer Sequence 
Primers specific for retroviral transgene transcripts 

Klf4 Tg RT S GACCACCTTGCCTTACACA 
Klf4 Tg RT AS CCCTTTTTCTGGAGACTAAAT 
c-Myc Tg RT S TCGCTACCATTACCAGTTG 
c-Myc Tg RT AS CCCTTTTTCTGGAGACTAAAT 
Oct3/4 Tg RT S TCCCATGCATTCAAACTG 
Oct3/4 Tg RT AS CCCCTGTTGTGCTTTTAATC 
Sox2 Tg RT S CCATTAACGGCACACTGC 
Sox2 Tg RT AS CCTTACGCGAAATACGGG 
SOX9 RT S CTGGGAACAACCCGTCTACA 
SOX9 RT AS CACCAGACCAACTGGTAATG 

Primers specific for dox-inducible lentiviral transgene transcripts 
hcMYC LeTg S CGACGAGAACAGTTGAAACAC 
hcMYC LeTg AS AGAGGGTTAGGGATAGGCTTA 

  hKLF4 LeTg S CCCGTTCCAGTGCCAAAA 
  hKLF4 LeTg AS CCACTGTGCTGGATATCAACC 
  hSOX9 LeTg S ACCACCAGAACTCCAGCTC 
  hSOX9 LeTg AS CACTGTGCTGGATATCAGACC 
Primers specific for endogenous transcripts 

cMyc endo S TGACCTAACTCGAGGAGGAGCTGGAATC 
cMyc endo AS AAGTTTGAGGCAGTTAAAATTATGGCTGAAGC 
Klf4 endo S GGCGAGAAACCTTACCACTGT 
Klf4 endo AS TACTGAACTCTCTCTCCTGGCA 
Sox9 endo S AGCTCACCAGACCCTGAGAA 
Sox9 endo AS TCCCAGCAATCGTTACCTTC 

Primers common for both endogenous and retroviral transgenic transcripts 
cMyc total S CAGAGGAGGAACGAGCTGAAGCGC 
cMyc total AS TTATGCACCAGAGTTTCGAAGCTGTTCG 
Klf4 total S GTGCCCCGACTAACCGTTG 
Klf4 total AS GTCGTTGAACTCCTCGGTCT 
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     Supplemental Table 3. Sequences of primers for maker genes 
Primer Sequence 

Marker gene expression analysis 
Gapdh RT S GAGATGATGACCCTTTTGGCT 
Gapdh RT AS TCAAGGCCGAGAATGGGAAG 
Sox5 RT S TTTTCCCAACAAGCCTCACTC 
Sox5 RT AS TTGCCATCGACTTCCATTGTG 
Sox6 RT S TCATCCCGGCCTAAGACA 
Sox6 RT AS ACAGGGCAGGAGAGTTGAG 
Col2a1 RT S TTGAGACAGCACGACGTGGAG 
Col2a1 RT AS AGCCAGGTTGCCATCGCCATA 
Col11a1 RT S ATGAGTATGCACCTGAGGAT 
Col11a1 RT AS GGAGTCTCAGTCTGGTAAGGTT 
Col11a2 RT S GACTGTAAGAAGCGAGTTACC 
Col11a2 RT AS GCCTTCAAAGACTTCATCG 
Col10a1 RT S TTCTGCTGCTAATGTTCTTGACC 
Col10a1 RT AS GGGATGAAGTATTGTGTCTTGGG 
Mmp13 RT S CTTCTTCTTGTTGAGCTGGACTC 
Mmp13 RT AS CTGTGGAGGTCACTGTAGACT 
Col1a1 RT S GCAACAGTCGCTTCACCTAC 
Col1a1 RT AS GTGGGAGGGAACCAGATTG 
Col1a2 RT S TCGGGCCTGCTGGTGTTCGTG 
Col1a2 RT AS TGGGCGCGGCTGTATGAGTTCTTC 
Acan RT S CCCTCGGGCAGAAGAAAGAT 
Acan RT AS CGCTTCTGTAGCCTGTGCTTG 

Bisulfite genomic sequencing 
Col1a1-DM-S TTGGTTTATGTAGATTTGGGG 
Col1a1-DM-AS TCCACAAAACTAAACATATCTAAACC 
Col1a2-Me-S2 GGATTGGATAGTTTTTGTTTTT 
Col1a2-Me-AS2 AAAACCCAAACCTACCTTATTT 
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Supplemental Table 4. Antibodies 

Antibody Cat. No. Dilution 

Anti-type I collagen (rabbit polyclonal) Abcam (ab34710) 1/1000 

Anti-type II collagen (anti-mouse monoclonal) Thermo (#MS-235-P0) 1/200 

Anti-type II collagen (goat polyclonal) Santa Cruz (sc-7764) 1/100 

Anti-aggrecan (rabbit polyclonal) Santa Cruz (sc-25674) 1/200 

Anti-Sox9 (rabbit polyclonal) Santa Cruz (sc-20095) 1/200 

Anti-type X collagen (anti-mouse monoclonal) Quartett (2031501001) 1/200 

Anti-Klf4 (rabbit polyclonal) Santa Cruz (sc-20691) 1/200 

Anti-cMyc (rabbit polyclonal) Santa Cruz (sc-764) 1/200 

Anti-Oct3/4 (mouse monoclonal) Santa Cruz (sc-5279) 1/200 

Anti-Sox2 (goat polyclonal) Santa Cruz (sc-17320) 1/200 

Anti-GFP (rabbit polyclonal) Cell signaling (#2555) 1/800 

anti-β-actin (rabbit polyclonal) Cell Signaling (#4967) 1/1000 

Alexa Fluor 546 goat anti-rabbit Invitrogen (A11010) 1/2000 

Alexa Fluor 546 donkey anti-goat Invitrogen (A11057) 1/2000 

Alexa Fluor 568 rabbit anti-mouse Invitrogen (A11061) 1/2000 

 




