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HKDC1, a target of TFEB, is essential to maintain both mitochondrial and lysosomal homeostasis, preventing 
cellular senescence 
(TFEBの新規標的であるHKDC1は、ミトコンドリアとリソソームの両方の恒常性を維持し、細胞老化を

防ぐために不可欠である) 

論文内容の要旨 

〔目 的(Purpose)〕 

Mitochondrial and lysosomal functions are intimately linked and are critical for cellular homeostasis, as 
evidenced by the fact that cellular senescence, aging, and multiple prominent diseases are associated 
with concomitant dysfunction of both organelles. However, it is not well understood how the two 
important organelles are regulated. Transcription factor EB (TFEB) is the master regulator of lysosomal 
function and is also implicated in regulating mitochondrial function; however, the mechanism 
underlying the maintenance of both organelles remains to be fully elucidated. The purpose is to clarify 
whether the homeostasis of the two organelles is coordinated simultaneously.  
 

〔方法ならびに成績(Methods/Results)〕 

By comprehensive transcriptome analysis and subsequent chromatin immunoprecipitation-qPCR, we 
identified hexokinase domain containing 1 (HKDC1), which is known to function in the glycolysis 
pathway as a direct TFEB target. Moreover, HKDC1 was upregulated in both mitochondrial and 
lysosomal stress in a TFEB-dependent manner, and its function was critical for the maintenance of both 
organelles under stress conditions. Mechanistically, the TFEB-HKDC1 axis was essential for PINK1 
(PTEN-induced kinase 1)/Parkin-dependent mitophagy via its initial step, PINK1 stabilization. In 
addition, the functions of HKDC1 and voltage-dependent anion channels, with which HKDC1 interacts, 
were essential for the clearance of damaged lysosomes and maintaining mitochondria-lysosome 
contact. Interestingly, HKDC1 regulated mitophagy and lysosomal repair independently of its 
prospective function in glycolysis. Furthermore, loss function of HKDC1 accelerated DNA 
damage-induced cellular senescence with the accumulation of hyperfused mitochondria and damaged 
lysosomes.  
 

 

〔総 括(Conclusion)〕 

Our results show that HKDC1, a factor downstream of TFEB, maintains both mitochondrial and 
lysosomal homeostasis, which is critical to prevent cellular senescence. 

 




