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The proteasome subunit beta type 8 gene (PSMB8) encodes one of the beta subunits
of the immunoproteasome responsible for the generation of peptides presented MHC class 1 molecules.
Phylogenetic analysis revealed the presence of dichotomous ancient lineages ﬁersisting more than 400
million years. To clarify the whole picture of evolution of the PSMB8 dimorphism, more than 10 species of
teleost, amphibian and reptile were analyzed. Most of them seem to have lost one of the two lineages, and
then have recovered dimorphism within the other lineage. However, this explanation is incompatible with
the presence of a strong selective pressure to keep dimorphism, and interallelic sequence homogenization
was proposed as a possible evolutionary mechanism for the apparent recurrent regeneration of PSMB8
dimorphism in these animals. An extremely strong balancing selection acting on PSMB8 dimorphism was
implicated in an unprecedented pattern of allele evolution.
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