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Finite lifetime effect analysis

Phase Diagram

Translation as a transport phenomenon

  • does not depend on 𝛼 • is negligible for biological values Main results: • Model of ribosome translation in a mRNA "soup" including mRNA finite lifetime, • Characterisation of the finite lifetime effect on the polysomes and k-omes using the model, • Characterisation of the biological regime and evidence for degradation from Ribo-Seq data, • New method to extract absolute kinetic parameters of translation from Ribo-Seq data.

  amino acid Ribosome-profiling strategy is based on the deep sequencing of ribosome-protected mRNA fragments (RPF). Seq data on k-somes of a histone gene (profiles smoothened over 19 codons) • Ballistic model densities fit to data for a constant p and the corresponding polysome density (𝛼=0.06 s -1 , 𝜔=3.10 -4 s -1 , p=0.7 codons/s and L=127 codons) Fit test of the ballistic model by the ballistic model: 10 tests profiles with same 𝛼, p min , p max and L, but p i values are picked from different random draws. Pale colors : errors on the estimated parameters with 10 different test profiles Saturated colors : average errors of the 10 tests.

Parameters of the test:

Parameters to find Relative absolute errors made over the parameters with the fit method Errors lower than 10% for 1. Density variations that are not due to p i are due to 𝛼. 2. Finite lifetime effect need to be high enough for the density to depend on 𝛼. 

Monosome profile

Summary and Conclusion

Diagram of degradation regimes and fit effectiveness Dimensionless parameters calculated from rates found in literature [*]

Ratio R k (0) and Taylor expansion of the k-some density lead to the same criterion for the finite mRNA lifetime impact on density profiles.

We identify 3 regimes: A. No finite lifetime effect on polysome nor k-some densities, B. Finite lifetime effect on k-some densities but negligible on polysome density. Regarding the existing biological measures, this regime seems to be the biological regime, C. Important finite lifetime effect on all densities (k-somes and polysome).