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In insects and crustaceans, the Down syndrome cell adhesion molecule (Dscam) occurs in many dif-
ferent isoforms. These are produced by mutually exclusive alternative splicing of dozens of tandem
duplicated exons coding for parts or whole immunoglobulin (Ig) domains of the Dscam protein. This di-
versity plays a role in the development of the nervous system and also in the immune system. Structural
analysis of the protein suggested candidate epitopes where binding to pathogens could occur. These
epitopes are coded by regions of the duplicated exons and are therefore diverse within individuals.
Here we apply molecular population genetics and molecular evolution analyses using Daphnia magna
and several Drosophila species to investigate the potential role of natural selection in the divergence
between orthologs of these duplicated exons among species, as well as between paralogous exons
within species. We found no evidence for a role of positive selection in the divergence of these paral-
ogous exons. However, the power of this test was low, and the fact that no signs of gene conversion
between paralogous exons were found suggests that paralog diversity may nonetheless be maintained
by selection. The analysis of orthologous exons in Drosophila and in Daphnia revealed an excess of
non-synonymous polymorphisms in the epitopes putatively involved in pathogen binding. This may be
a sign of balancing selection. Indeed, in Dr. melanogaster the same derived non-synonymous alleles
segregate in several populations around the world. Yet other hallmarks of balancing selection were not
found. Hence, we cannot rule out that the excess of non-synonymous polymorphisms is caused by
segregating slightly deleterious alleles, thus potentially indicating reduced selective constraints in the
putative pathogen binding epitopes of Dscam.
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