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Appendix Figure S1: Relative mRNA half-lives across samples and tissues.

The columns represent transcript major isoforms expressed in at least % of the samples. log:
relative mRNA half-life was saturated at -4 and 4. Each sample is colored by the major tissue it
belongs to.
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Appendix Figure S2: Frequency of the optimal codon CUG in the coding sequence relates to
changes in mRNA half-life differently depending on the tissue.

The mean and standard error bars of relative mRNA half-life are plotted for each group of mRNAs
within equally-sized bins of CUG frequency. Transcripts with low usage of CUG exhibit large
half-life fold changes between Brain - Frontal Cortex (BA9) and Skin Not Sun-Exposed. In
contrast, transcripts with high usage of CUG exhibit a mild half-life fold change. The result of a
linear regression of relative mRNA half-life on the frequency of CUG is plotted for each tissue.
The slope of each line corresponds to the estimated codon effect of CUG for these tissues reported
in the heatmap of Figure 1B.
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Appendix Figure S3: Codons change in their associations with relative mRNA half-life
according to their optimality and decoding rate.

Each cell of the heatmap represents the correlation between the estimated codon effects for each
tissue (rows) and different metrics of codon optimality and decoding rate computed in different
cell lines (columns). The labels 293T endo, Hela endo, RPE endo, 293T ORFome,
K562 ORFome correspond to the CSC (codon stability coefficient) in the different cell lines
(Hela, 293T, RPE, K562) computed either from endogenous mRNAs (endo) or constructs
(ORFome) and were obtained from (Wu et al, 2019). The decoding rate in HEK293 was obtained
from (Dana & Tuller, 2015).
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Appendix Figure S4: COMD coefficient is qualitatively robust to the choice of reference
decoding rate used to compute it.

COMD coefficient per tissue in GTEx computed using mouse neutrophils and mouse embryonic
stem cells codon decoding rates as reference. For each one of the cell lines the ranking of the
COMD coefficient is similar to the one computed from HEK293 despite coming from different
species, cell lines, Ribo-Seq datasets and laboratories.
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Appendix Figure S5: Mitochondrial-related pathways are enriched for differences in COMD
coefficient across and within tissues in human and across cell types in mouse.

A. Relationship between the COMD coefficient and the expression of Ndufb3, a gene that encodes
a subunit of mitochondrial respiratory complex I, across cell types in mouse (Spearman’s rho = -
0.44, P =0.0034).

B. Gene set enrichment analysis for the biological process “mitochondrial ATP synthesis coupled
electron transport” in mouse.

C. GSEA normalized enrichment score for significant pathways of genes correlated with variations
in the COMD coefficient across samples from the same tissue, between tissues in human and
between tissues in mouse. Pathways shown are restricted to the ones commonly found in human

and mouse.
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Appendix Figure S6: The COMD coefficient associates with ischemic time for individuals of
similar age in Lung.
COMD coefficient against ischemic time (min) for Lung in different age groups.
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Appendix Figure S7: The COMD coefficient associates with ischemic time for individuals of
similar age in Heart - Left Ventricle.
COMD coefficient against ischemic time (min) for Heart - Left Ventricle in different age groups.
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Appendix Figure S8: The COMD coefficient associates with ischemic time for individuals of
similar age in Adrenal Gland.
COMD coefficient against ischemic time (min) for Adrenal Gland in different age groups.
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Appendix Figure S9: The COMD coefficient associates with ischemic time for individuals of
similar age in Skin - Not Sun Exposed (Suprapubic).
COMD coefficient against ischemic time (min) for Skin - Not Sun Exposed (Suprapubic) in
different age groups.
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Appendix Figure S10: The COMD coefficient associates with ischemic time for individuals
of similar age in Muscle - Skeletal.

COMD coefficient against ischemic time (min) for Muscle - Skeletal in different age groups.
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Appendix Figure S11: Codon-associated 5’ coverage correlates with codon optimality and
decoding rate metrics.

A. Mean codon-associated 5’ coverage across batches at time point -5 min against CSC (codon
stabilization coefficient, taken from (Presnyak et al, 2015)) and decoding rate (taken from (Dana
& Tuller, 2015)).

B. Correlation between the codon-associated 5’ coverage of each sample (time point, ¢, and batch,
b) and codon optimality or codon decoding rate.
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Appendix Figure S12: Ternary complex concentration increases asymptotically with ATP
concentration.

Ternary complex against ATP concentration for the same rate constant values as in Figure 2F,G
and tRNA and ribosome concentrations of 0.4uM and 0.1uM respectively.
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