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                                     様式３ 

論  文  内  容  の  要  旨  

氏  名  （    石  井   匡    ）

論文題名 
AMP-activated protein kinase-mediated gonadogenesis defect caused by Mg2+ dyshomeostasis 
（Mg2＋恒常性の異常はAMPキナーゼを介して生殖巣形成不全を引き起こす）

論文内容の要旨 

AMP-activated protein kinase (AMPK) is an energy sensing kinase that regulates cellular metabolism to be 

adaptive to energy status. Here, I demonstrate the evolutionarily conserved functional interaction between 

AMPK and Mg2+ transporter cyclin M (CNNM). I isolated inactivating mutants for each of the five Caenorhabditis 

elegans (C. elegans) cnnm family genes, cnnm-1 to cnnm-5. cnnm-1; cnnm-3 double mutant worms demonstrated 

various phenotypes, among which the sterile phenotype was rescued by Mg2+ supplementation to the media. This 

sterility was caused by a gonadogenesis defect with severely attenuated proliferation of gonadal cells. Using 

this gonadogenesis defect as an indicator, I performed a non-biased genome-wide RNAi screening, to search 

for the genes associated with this phenotype. The results revealed that RNAi-mediated inactivation of several 

genes restores the elongation of gonads, including aak-2, which encodes the catalytic subunit of AMPK. I then 

generated triple mutant worms for cnnm-1; cnnm-3; aak-2 and confirmed that the aak-2 mutation also suppresses 

the defective gonadal development in cnnm-1; cnnm-3 mutant worms. Thus, I provide genetic evidence linking 

Mg2+ homeostasis to energy metabolism via AMPK. 




