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Abstract

Our research showed that chondrocytes are robustly induced from human pluripotent stem cells (hPSCs) by simple combination of two
compounds, a glycogen synthase kinase 3 inhibitor, and a retinoic acid receptor (RAR) agonist, within 5 to 9 days. Under the optimized
induction protocol using these two compounds, expression of mesendoderm markers was upregulated from day 1 to 2, and expression
levels of mesoderm markers were elevated from day 2 to 4. Then, chondrogenic markers were upregulated after about day 5. FACS
analysis of differentiated cells at 9 days under the present protocol showed that 97.0% of cells were positive for SOX9 while NANOG-
or OCT4-positive cells were not totally detected. Particles prepared from hPSC-derived differentiated cells formed hyaline cartilaginous
tissues when transplanted into knee joints and subcutaneous spaces of mice, and no signs of teratoma or other tumor formations were seen.
ATAC-seq of sequential samples under the present protocol demonstrated that enhancer regions of key marker genes for mesendoderm,
mesoderm, and chondrocyte were activated at each differentiation stage. Finally, ChIP-seq analysis for RAR and f3-catenin detected peak

regions in the enhancer regions of the key marker genes for the respective stages, and some of which were common between the signals.

40 -



