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Nuclear-mitochondrial interactions in somatic cell senescence in budding tunicates
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In the budding tunicate, Polyandrocarpa misakiensis, mitochondrial respiratory
genes are repeatedly activated and inactivated in relation to budding and zooidal senescence. In this
research project, it was examined how and to what extent 2 nuclear genes, mitochondrial transcription
factor a (PmTFAM) and prohibitin 2 (PmPHN2), were involved in gene activation of mitochondrial cytochrome
c oxidase subunit 1 (PmCOX1). Both PmTFAM and PmPHN2 were most abundantly expressed during budding stages
and attenuated during ageing. An endogenous humoral factor, TC14-3, regulated PmTFAM and PmPHN2 gene
expression via histone methylation and PmPHN2 was also influenced by histone acetylation. RNAi of PmTFAM
caused PmCOX1 downregulation, and the transfection of PmTFAM mRNA upregulated PmCOX1 expression. These
results strongly suggest that PmTFAM and PmPHN2 mediate the nuclear control of mitochondrial genes
through histone modification.
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