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Abstract: The effective number of codons (ENC) is a necessary measure to estimate synonymous codon 
usage bias (CUB), namely the non-random usage of synonymous codons. There are several methods 
which lead to the estimation of the ENC, the most popular being the one introduced by Frank Wright in 
1990. Here, we  introduce two new estimates based on the entropy of the codon usage distribution 
within a coding sequence, a gene, a group of genes, an organism. We apply here four methods of 
estimation of the ENC to methylating and non-methylating organisms, and show that the effect of 
synonymy on the estimates lies in increasing the ENC, then in diminishing codon usage bias. We 
measure the effect  of synonymy comparing, for the same table of codon usage, the ENC estimated 
under synonymy with the ENC estimated under the hypothesis that each codon is an independent 
entity irrespective of the coding group. We also observe that the estimates of the ENC in methylating 
organisms depend on the GC content in the third position of the triplets, while this is not observed in 
non-methylating organisms 
 
 
 
 


