©
2015 2017

TtRNA

Physiological role of mitochondrial tRNA modification

Wei, Fan-Yan

3,700,000

Cdk5rapl
Cdk5rapl tRNA
Cdk5rapl

Cdk5rapl

In this study, we report that Cdk5 regulatory subunit-associated protein 1
(Cdk5rapl) is responsible for 2-methylthio (ms2) modifications of mammalian mt-tRNAs for Ser(UCN),

Phe, Tyr and Trﬁ codons. Deficiency in ms2 modification markedly impaired mitochondrial protein

synthesis, which resulted in respiratory defects in Cdk5rapl knockout (KO) mice. The KO mice were

highly susceptive to stress-induced mitochondrial remodelling and exhibited accelerated myopathy and
cardiac dysfunction under stressed conditions. Furthermore, we demonstrate that the ms2

modifications of mt-tRNAs were sensitive to oxidative stress and were reduced in patients with

mitochondrial disease. These findings highlight the fundamental role of ms2 modifications of

gt—tRNAs in mitochondrial protein synthesis and their pathological consequences in mitochondrial
isease.
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