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    Abstract
Paralogous proteins often arise from the duplication of genes encoding homomeric proteins. Such events lead to the formation of homomers and heteromers, thus creating new complexes after a single duplication event. We exhaustively characterize this phenomenon using the budding yeast protein-protein interaction network. We observe that heteromerizing paralogs are very frequent and less functionally diverged than non-heteromerizing ones, raising the possibility that heteromerization prevents functional divergence. Using in silico evolution, we show that for homomers and heteromers that share binding interfaces, mutations in one paralog have pleiotropic effects on the homomer and the heteromer, affecting both paralogous proteins at the same time and resulting in highly correlated responses to selection. As a result, heteromerization could be preserved indirectly due to negative selection for the maintenance of homomers. By integrating data on gene expression and protein localization, we find that paralogs can overcome the obstacle of structural pleiotropy and develop functional divergence through regulatory evolution.
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