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様式３

論　文　内　容　の　要　旨

  〔  題    名  〕
Cell-Type-/ Cell-Environment-Dependent Nuclear Localization of 

Functional Molecules that Affects Gene Regulation

（細胞種や細胞環境依存的な機能分子の核局在による遺伝子発現制御）

学位申請者　　　　田中　秀　　　　　

Chapter 1: Cell Density-Dependent Nuclear Accumulation of ELK3 Is Involved in 

Suppression of PAI-1 Expression

Cell-cell contact regulates growth arrest of NIH/3T3 cells at high cell density.  

However, only a few reports described the dynamic behavior of transcription factors 

involved in this process.  Recently, it was studied that ELK3, a member of Ets 

transcription factor family, repressed the expression level of plasminogen activator 

inhibitor type 1 (PAI-1), a member of the serine protease inhibitor superfamily, at high 

cell density.  In this study, I demonstrated that while ELK3 was distributed evenly 

throughout the cell at low cell density, it accumulated in the nucleus at high cell density 

via the binding of DNA.  Furthermore, I found that ETS1, a PAI-1 activator, occupied the 

ELK3-binding site within the PAI-1 promoter at low cell density, while it was released at 

high cell density.  These results suggest that at high cell density, the switching of 

binding of transcription factors from ETS1 to ELK3 occurs at a specific binding site of the 

PAI-1 promoter, leading to the cell-density dependent suppression of PAI-1 expression.

Chapter 2: Nuclear Translocation of Transaldolase 1 Activates Phosphodiesterase 7b

Expression

Metabolic enzymes play essential roles in various metabolic pathways of organisms, 

and the biochemical properties of such enzymes have been extensively studied for decades.  

It is well known that transaldolase 1 (TALDO1) is involved in the pentose phosphate pathway 

and functions as a rate-limiting enzyme.  Recently, it was reported that TALDO1 is mainly 

localized in the nucleus; however, the mechanism and functional significance of TALDO1’s 

nuclear localization remain to be determined.  In this study, I identified a nuclear 

localization signal (NLS) at amino terminus of TALDO1, and found that TALDO1 is actively 

transported into the nucleus in an importin α/β-dependent manner.  When the effects of a 

TALDO1 knockdown on the global gene expression pattern were examined using DNA microarray 

analysis, I found that the expression level of phosphodiesterase 7b (PDE7b), a member of 

the phosphodiesterase family, decreased significantly both in TALDO1 knockdown and knockout 

cells.  This PDE7b downregulation was reversed by the ectopic expression of TALDO1.  

Collectively, these results suggest that in the nucleus, TALDO1 affects transcription 

patterns and the metabolic networks
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