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Overview

Motivation
e Codon usage is a major determinant of mRNA translation and degradation rates’?3
e Effects of codon usage are tissue-specific*>°, but their mechanisms, scale and regulatory impact remain poorly understood

Results
e mMRNA stability depends less on codon usage in high energy metabolism tissues, but more under oxygen deprivation and with age
e Biochemical modelling predicts higher cellular ATP & GTP pool attenuates codon decoding rate differences Slow  Fast ‘ Sl et
e This model is experimentally validated in yeast by blocking ATP synthesis Eadons LOW HIGH godans
Implications ATP
e \We show a codon-dependent regulatory mechanism independent of tRNA regulation, which modulates the gap between slow and
fast codons / T \
e Our work uncovers a fundamental mechanistic link between cellular energy metabolism and eukaryotic gene expression which . N o
can contribute to shaping cell-type-specific phenotypes )(\H 2
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2. Relationship between codon usage and mRNA tissues both in human and effects of slow and fast ~ Longer Ischemic times, which
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5. Biochemical model predicts higher ATP&GTP
attenuates loading speed differences
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e The fold change between tissue
specific exonic/intronic
expression and the global mean
(relative mRNA half-life) reveals
tissue-dependent mRNA half-life®
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6. Differences in decoding of fast and slow codons
— depend on intracellular ATP concentration
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7. Codon usage of cassette exons relates to its
predicted tissue-specific impact

SDF is computed per tissue by estimating the
slope between relative mRNA half-life and the
average reference decoding rate of the

mRNA in the HEK293 cell line° e Insome o . @ [EXxonsusing slower
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