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MAIN RESULTS

Extended model

Calculate Speed of Ribosomes

How are these preferred codons selected ? By their speed ? 

S. cerevisiae htg (C1)

A similar graph for the low translated genes of S. cerevisiae → Preferred codons of C1 and C2 are therefore not selected by speed

Gene expression

: a future protein

Ribo-Seq

Bioinformatic treatment

Ribosome-profiling strategy based on the deep sequencing of ribosome-protected mRNA fragments (RPF). 

  [*] D. Paulet, A. David and E. Rival. Ribo-seq enlightens codon usage bias. DNA Research 2017, 24(3), 303-310 No correlation 61 codons and 20 amino acids →The genetic code has redundancy. Severals codons specify the same amino acid. Example : 1 codon →1 amino acid 1 site ↔ 1 codon 1 ribosome covers 9 codons... ...and moves codon by codon... by the bioinformaticians and biologists of the GEM consortium show that there is a preferred codon for each amino acid [*]. relative speed (to cancel 𝜶) for each codon c :

  n a : number of synonymous codons for amino acid a x a,c : number of codons c Relative Synonymous Codon Usage estimation of preferred codons

  speed analysis with other species (simple and evolved) • The design of Ribo-seq experiments with a finite number of ribosomes may allow one to determine alpha • Impact of boundary layer on density variation with the length of mRNA PERSPECTIVES :

phase : Codon Usage Bias (CUB)

  

	UUA
	UUG
	CUU
	CUC
	CUA
	CUG
	1 codon → 1 amino acid but not
	necessarily different

Measured physiological rates :

Translation is in low density phase Mean field approximation : close neighbors correlations are neglected. We can write the speed as jump rates in low density