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【Purpose and Background of the Research】 

The interaction of hematopoietic stem cells 
(HSCs) with their specialized niches is crucial 
for the maintenance of the balance among 
self-renewal, differentiation, and quiescent 
status of HSCs. We identified that multiple 
types of osteoblast and mesenchymal progenitor 
cell (MPC), which we hypothesized to form 
“niche complex” in endosteum and support 
HSCs. We also found that the cell cycle of HSCs 
shifts from active to quiescent state with the 
postnatal BM development. These finding 
suggest that the mechanisms of HSC regulation 
by the niche vary between neonatal and adult 
bone marrow (BM). In this research, we aim to 
clarify developmental changes of the function of 
niche cells and niche factors, and to establish 
the techniques of the manipulation of HSC’s 
characteristics. In addition, based on the 
analysis of the niche cells and niche factors in 
endosteal niche complex, we would like to 
develop the methodology for the construction of 
biomimetic scaffold. Ultimately, we would like 
to establish optimized culture system for ex 
vivo expansion of HSCs in the artificial niche. 
 

【Research Methods】 
1. Functional analysis of the niche complex 
-To analyze the developmental changes of niche 
complex, endosteal cell fractions (MPC, 
immature and mature osteoblast) from 2, 4, 6, 
and 8 week-old mice will be isolated and 
analyzed for the gene expression at the single 
cell level by high-throughput real-time PCR 
analysis using novel nanofluidic chip. 
-Identification of the molecular signalings that 
are commonly induced by Angiopoietin-1 and 
Thrombopoietin and maintain the quiescence of 
HSCs 
-Establishment of the manipulation techniques 
of HSC-niche interaction by the 
inhibition/activation of niche signaling 
pathways. 
 
2. Establishment of artificial biomimetic niche 
-Development a biomimetic system for ex vivo 
expansion of HSCs. 
-Real-time imaging of the HSC-niche interaction 

in the biomimetic scaffold by the labeling of 
HSCs. 
-Analysis of the signaling pathway of niche 
factors in HSCs during the culture in 
biomimetic scaffold. 
 

【Expected Research Achievements and 
Scientific Significance】 

The clarification of the functional difference of 
the BM niche regulation between neonatal and 
adult enable us to identify the detailed 
molecular mechanism of the regulation of 
self-renewal and quiescence of HSCs. Results of 
this study should contribute to establish the 
new strategy of regenerative medicine involving 
manipulation of stem cell niches, and are 
critical for the development of the artificial 
biomimetic niche. 
Artificial niche applied to the ex vivo expansion 
of HSCs and live imaging of HSCs should also 
enhance the research of the niche regulation of 
normal and leukemic stem cells. 
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