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Among the somatic cells being reprogrammed, only a limited ﬁopulation of the
cells eventually metamorphose into iPS cells. In this study, under a hypothesis that the cells
that followed their proper differentiation pathway backwards to pluripotent stem cells only could
become iPS cells, we chased the transcriptomic transition of each cell under reprogramming by
time-coursed single cell RNA-seq analyses. A minor population of chondrocytes being reprogrammed
turned off SOX9, a master gene of chondrocyte differentiation, and then moved forward to iPS cells.
The other off-targeted cells formed a major population and followed a single pathway to
PRG4-positive articular surface zone chondrocyte-like cells. These findings indicate only the cells
that retrospectively followed their proper differentiation pathway become iPS cells. This
hypothesis was further confirmed by the fact that overexpression of SOX9 interfered with the iPS
cell conversion of chondrocytes (iPS interference).
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