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【Purpose and Background of the Research】 
Recurrence of cancer is explainable if we assume 

the existence of cancer stem cells (CSCs) that are 
resistant to various therapies. One of the typical 
CSC research methods is the sphere formation 
assay, however, the specific molecular mechanism 
of cancer cell transformation resulting from sphere 
formation is unknown. In this research project, we 
will advance and accelerate sphere biology to 
elucidate the mechanism of sphere formation that 
makes cancer an intractable disease, with the aim 
of its therapeutic application (Figure 1). 

 
【Research Methods】 

1) The molecular biological mechanism of sphere 
formation will be elucidated. A molecule essential 
for sphere formation will be identified using a 
comprehensive method based on transcriptome, 
proteome, and metabolome analyses. A 
comprehensive search for inhibitors of sphere 
formation will be carried out using chemical 
libraries. 
2) The relationship between changes after sphere 
formation and cancer stem cells will be elucidated. 
Downstream signals, genetic and epigenetic 
changes, and gene expression following sphere 
formation will also be analyzed. 
3) Analysis will be performed using clinical 
samples. At our department and the institutions of 
co-collaborators, malignant tumor samples from 

tumor organs are systematically stored. Using 
these samples, expression analysis of the target 
molecule(s) identified through the 
above-mentioned research will be performed. 
4) An innovative treatment modality for the 
inhibition of sphere formation will be developed.  

【Expected Research Achievements and 
Scientific Significance】 
This research is unique in that its 

achievements can be applied both directly and 
indirectly to the fields of cancer stem cell research 
and regenerative medicine through an 
understanding of the new concept of “sphere 
biology” from a molecular biological perspective. 
In this research project, clarification of the 
relationship between sphere formation and 
cancer stem cells, identification of cancer stem 
cell niches, and analysis of these molecular 
biological characteristics will allow for the 
identification of therapeutic target molecule(s) to 
zero in on cancer stem cells and destroy them. In 
addition, the combination of such molecule(s) 
with existing treatments can be a potential 
breakthrough in cancer treatment. 
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