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Development of novel cartilage regeneration therapy by glycotechnology
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In the present study, we examined the optimal cell culture condition for iPS

cells. We established the protocol for the appropriate culture and storage condition of iPS cells
with maintaining pluripotency. It has a great contribution for the development of the cell culture
and the experimental system. In addition, the modification of heparan sulfate proteoglycan
remarkably enhances the chondrogenic differentiation of iPS cells. These results suggest the
importance of cell surface glycan in iPS cell differentiation and the modification of the glycan
could be the potent cartilage regeneration therapy. It was expected that further glycomic approach
might help developing the novel cartilage regeneration therapy by the glycotechnology.
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Table 1 Protocol for stages 1-3 of the differentiation regime for hESCs

Culture area Plating density Matrix WNT3A Activin-A FGF2 BMP4 Follistatin GDF5 NT4
Stage Day (cm?) (cells cm~2) substrate (ngml~))  (ngmli})  (ngml™)  (ngml})  (ngmi})  (ngml”))  (ngmi)
L 1 9.62 100,000 FN 25 50
I 2 9.62 FN 25 25 20
1 3 9.62 FN 25 10 20 40
2 4 9.62 FN 20 40 100 2
2 5 48.11 46,500 FN 20 40 100 2
2 6 48.11 FN 20 40 100 2
2 7 48.11 FN 20 40 100 2
2 8 192.44 46,500 FN:gel 20 40 2
3 9 192.44 FN:gel 20 20 20 2
3 10 192.44 FN:gel 20 20 20 2
3 11 192.44 FN:gel 20 40 2
3 12 288.66 34,000 Gel 20 40 2
3 13 288.66 Gel 20 40 2
3 14 Cultures

terminated

HESCs were fed daily in base medium supplemented with growth factors at the stated concentrations. Differentiating cultures were expanded by passage with trypsin. Passage and
cell expansion is shown as the increase in culture area, based on starting with a single 35-mm dish. Tissue culture dishes were coated with fibronectin, fibronectin/gelatin mixed at
aratio of 50:50 or gelatin. FN, fibronectin; gel, gelatin; NT4, neurotrophin-4.
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Surfen RNA-seq

Control VS Surfen Stagel Control VS Surfen Stage2

Exprassion P value Expression P value
|HALLMARK_PROTEIN_SECREYION -0.97202903 0.5294118 0.53540385 0.7647059
HALLMARK_REACTIVE OXIGEN _SPE  0.41011673 0.942029 -2.9281142 0
HALLMARK_SPERMATOGENESIS -1.6526716 0.04761905 0.58159375 0.66233766
HALLMARK_TGF_BETA_SIGNALING 11071777 0.22972973 0.9177445 0.5070422
HALLMARK_TNFA_SIGNALING_VIA_NF 1.6804858 0.101123594 1.9098026 0.05376344
HALLMARK_UNFOLDED_PROTEIN_RES  -0.8335431 0.15789473 0.4665252 0.85882354
HALLMARK_UV_RESPONSE_DN 0.620393 0.5609756 0.5253501 0.7752809
HALLMARK_UV_RESPONSE_UP 0.75484985 047619048 1.271476 0.31868133
HALLMARK_WNT_BETA_CATENIN_SIGI -0.60461706 0.9310345 -1.7723978 0
HALLMARK_XENOBIOTIC_METABOLISY 1.2667147 017777778 1.0117217 0.38636363

iPS Stagel, 2, 3
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