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Supplemental Figure S1. Method comparison of codon pair bias calculations for each expression 

groups. The “stochastic” model refers to calculations used in the literature that artificially create a 

bias for rare codons. These calculations divide by an expected frequency (eij) that is by design very 

low, thus it inflates the difference with the observed codon pairs (Bias = (oij - eij)/ eij). When considering 

rare codons under a deterministic model, we ensure that these codons will form either 0 or 1 pair. 

Under this assumption, we eliminate most artificial inflation of codon pair bias. 
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Supplemental Figure S2. Gene maps showing the position of translationally unfavorable codons for 

three expression groups (High, intermediate, low). The unfavorable codons represented here are 

listed in Supplemental Data S1. 
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Supplemental Figure S3. Cumulative GC contents of the ramps of Top 18 (red) and Low 8 (blue) 

genes. The cumulative GC content of each codon position was calculated (GC1,2,3) and the total 

cumulative GC. The average for each value are represented with a dotted line, black for top 18 and 

grey for Low 8. Significant deviations from the average are shown with their respective p-values. 


