Mutation bias can obscure signals of selection on codon usage

Ahmed Abdellatif; Alexander L. Cope, PhD; Premal Shah, PhD
Department of Genetics, Rutgers University—New Brunswick

INTRODUCTION RESULTS RESULTS (cont.)

Quantify across-species variation in codon P ,
usage blas o 1('30' .1(')2 10° 10° 102 10° 10° 102 10°

Empirical Expression (RNA TPM)

0 100 200 300 400 0 100 200 300 400
Gene Number Gene Number

= Codon usage bias (CUB): non-uniform - Estimatgs of variation In genomi_c mutation biases Variation in GC3% is clustered along
usage of synonymous codons Mutation Bias are lacking for non-model organisms chromosomes in some species.
~ Histidine: CAT 64%. CAC 36% A G = Often do not know which genes are evolving under
| Tl >< |l different mutation biases A C. albicans Chr. 6 B C. parapsilosis Contig006110
o Glutamine: CAA 69%, CAG 31% - - 100 - | 1 00-
. — | | : , ,
= Evolutionary forces shape CUB: ! ~ ; .~, " e
- | | S A
o Mutation Bias * o o 5 e R WFUE SRV
| omparison or predicied and empirical gene expression estimates. I Ty ' e {1
: . @‘%@%&) C ' f predicted and irical i timat | o i lﬂ»-.r' ..I.
° Elglltglrear:csye/IAegggr;cf:;’r Translatlon ~a W A (F§OC-SNIIEMI:,|PFZI Plredictions of Gene Expression gO.SO- gO.SO- “'4' | | ::” \"
onstMut Mode > >
_ _ _ C. parapsilosis C. albicans C. dubliniensis E E \HWW
= Key point: Codon usage covaries with g0 moom g FIOB R o 0.25- 0.25-
gene expression & | L gagdbe
OBJECTIVE | 0.00- 000-

Moving Average
— GC3% Changes in GC3% content by gene along specified

Percentage of Genes in chromosomes in (A) C. albicans & (B) C. parapsilosis. Solid

= Use an evolutlonary theory-based approach 5 2OC.SEMPPR Predicti e - _ "~ Higher GC3% Cluster lines represent moving average of GC3% across 20 gene-
- redictions of Gene Expression long windows, and dashed lines represent number of genes

M ETHODS VarML:: :::::lsis o e G.enljg?el:sc;i;% assigned to the higher GC3% cluster in the same window.
= Examined coding sequences of 49 yeast reit iR ores el pe szeta 5 B Lower GC3%

= Separate effects of natural selection and mutation biases
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o Allows genes to differ in mutation bias by cluster

Comparison of predicted and empirical gene expression estimates when (A) assuming
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(C) Comparison of predicted expression estimates between the two models.




