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eRF1 methylation by HemK2 modulates protein synthesis and mRNA stability
during Drosophila oogenesis.
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Abstract of Thesis

HemK2 is a well-conserved methyltransferase from yeast to human, and three potential substrates, DNA N6-adenine (6mA),

histone H4 and eRF1 (eukaryotic translation release factor 1), have been reported. Yet genuine substrates remain controversial,

and its biological significance in the higher organism is elusive. In this study, we report HemK?2 functions for eRF1 methylation,

which is required for female germline development, controlling oogenesis in Drosophila melanogaster. Germline-knockdown of

hemk2 (hemk2-GLKD) caused DNA double-strand break (DSB), upregulation of p53 gene, and massive apoptosis in germline

cells, leading to developmental arrest in the mid-oogenesis and female sterility. Upon hemk2-GLKD, the patterns of 6mA and its

modification level and histone H4 methylation remained unaffected, while eRF1 methylation was significantly reduced. In

addition, overexpression of eRF1 methylation-deficient transgene phenocopied the defects of hemk2-GLKD, suggesting that

hemk2 functions for the eRF1 protein methylation, but not for histone methylation or 6mA on DNA. HPG

(L-homopropargylglycine) protein synthesis assay revealed that hemk2-GLKD caused massive reduction of translational

efficiency, possibly by perturbation of efficient releasing of synthesized peptides at the stop codons. Concomitantly semk2-GLKD

caused severe reduction of mRNAs which were actively translated in the mid oogenesis. Those defects in hemk2-GLKD were

rescued by blockade of the no-go decay (NGD) pathway but not by that of other degradation pathways. In addition, hemK2

knockdown resulted in ubiquitination of ribosomal proteins, RpS3 and RpS20, in S2 cells.

Taken together, these results suggested that perturbation of peptide release resulted in the ribosome-associated quality

control and NGD, possibly by the ribosome stalling. Furthermore, we are examining whether eRF1 methylation by HemK?2 can be

controlled by an environmental factor which enhances oogenesis. We propose that eRF1 methylation by HemK2 is required for

both the efficient protein production and mRNA stability, modulating the gene expression to ensure Drosophila oogenesis,

possibly by an environmental factor.
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