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Abstract

The direct lineage reprogramming from one somatic cell type into another can be performed by using a
combination of chemical compounds without the use of transgenes. Induced pluripotent stem cells (iPSCs)
provide an essential cell source for transplantation therapy, while the direct reprogramming rapidly prepares
different cell types by bypassing the pluripotent state. These reprogramming techniques generally require
forced expression of multiple transcription factors, which has raised safety concerns such as genetic
integration of exogenous genes, genomic instability, and a consequent risk for tumorigenesis. Chemical
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compound-based direct reprogramming is a promising approach to reduce the risk for tumor formation after

transplantation. Accumulating evidence suggests that the combination of chemical compounds and a specific

culture medium can convert dermal fibroblasts into desired cell types such as neurons, neural stem cells,

brown adipocytes, cardiomyocytes, and somatic progenitor cells. These cells converted from each patient-

derived fibroblast can be applied for their own transplantation therapy to avoid immune rejection. This review

covers recent progress on chemical compound-based direct reprogramming in each specific cell type and

includes discussion of future prospects for the clinical applications.

Key Words: Direct reprogramming, Regenerative medicine, Cell transplantation therapy, Chemical com-

pounds, Cellular signaling pathways
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