Fig. S1. The procedure leading to the assessment of the selection strength, at the amino acid level, on synonymous codons usage (the orange box).To achieve
that, a mutation-selection model (the green boxes) was developed. It results from connecting the selection on amino acid substitutions (the blue box) with a
codon substitution process derived from a nucleotide mutation process (the yellow boxes). To find the minimum and maximum of this selection strength,

nucleotide rate matrices were optimized in Evolutionary Strategies approach (the pink box).
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where: Hamming distance between codons d(k,) =1 for k=l Ala | Arg | Asn | Asp | Cys | Gln | Glu
AAA AAT AAG AAC ATA ATT ATG Ala | 1.000 | 0.241 | 0.243 | 0.208 | 0.049 | 0.289 | 0.252
AAA | Pl | Pruswr | Pluswc | Plusmc | Plusm - - Arg | 0.241 | 1.000 | 0.301 | 0.278 | 0.083 | 0.400 | 0.375
AAT | pEroau | Phioowr | Phisse | Plac - P firosart - Asn | 0.243 | 0.301 | 1.000 | 0.447 | 0.178 | 0.394 | 0.403
AAG | Pligoass | Pligour | Plicoac | Pligoaic - - Pligoarc | Asp | 0.208 | 0.278 | 0.447 | 1.000 | 0.144 | 0.359 | 0.396
AAC | Plicsans | Plicoaar | Plicsase | Plicsadc - = - Cys | 0.049 | 0.083 | 0.178 | 0.144 | 1.000 | 0.144 | 0.106
ATA | Plvisasa - - - Plinoan - - Gln | 0.289 | 0.400 | 0.394 | 0.359 | 0.144 | 1.000 | 0.433
A - Pl - - © | Pl - Glu | 0.252 | 0375 | 0.403 | 0.396 | 0.106 | 0.433 | 1.000
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