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【Purpose and Background of the Research】 
We have been working on the direct reprogramming 
of somatic cells into osteoblasts, the identification of 
osteogenic small molecules, and the development of 
osteoconductive scaffolds. In this study, we aim to 
develop a novel platform for bone regeneration by 
the direct reprogramming toward osteoblasts with 
small molecules, which we call hereafter ‘small 
molecule-mediated osteo-reprogramming.’ Besides 
the osteo-reprogramming protocol, we will optimize 
scaffolds to appropriately apply the reprogrammed 
cells to living bodies (Figure 1). We also hope to 
gain epigenetic insights into the osteoblast 
differentiation program by exploring 
reprogramming mechanisms through genome-wide 
approaches. 

 
【Research Methods】 
1. Development of protocols for the small 
molecule-mediated osteo-reprogramming 
Protocols for the small molecule-mediated 
osteo-reprogramming of mouse dermal fibroblasts 
are optimized. Optimized protocols are then 
verified in human dermal fibroblasts. 
2. Investigation of epigenetic mechanisms 
underlying the osteo-reprogramming 
We investigate the dynamics of the epigenetic 
status and gene expression profile during the 
osteo-reprogramming of human dermal fibroblasts, 
aiming to identify characteristics of reprogrammed 
cells and to obtain molecular basis of the 
reprogramming process in terms of epigenetics. 

3. Evaluation of bone regeneration by the small 
molecule-mediated osteo-reprogramming 
We assess bone regeneration by the 
fibroblast-derived osteoblasts in several animal 
models. Cellular mechanisms during the 
regeneration process are also examined. 
 

【Expected Research Achievements and 
Scientific Significance】 

There is no report available on the development of 
a platform for bone regeneration with small 
molecule-mediated direct reprogramming, or the 
creation of three-dimensional bone tissues based 
on the direct reprogramming. Therefore, this 
study will be a milestone in the field of skeletal 
regenerative medicine, contributing to the bone 
biology by clarifying epigenetic mechanisms 
during the reprogramming process. Given that 
basic and applied researches are cooperatively 
carried out in this study, one can expect that this 
is an important first step for generating novel 
research fields as well as therapeutic strategies 
that have never been established. 
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Figure 1 General flowchart of this study 
 


