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Origin and evolution of non-self discrimination in adaptive immunirty
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The jawless vertebrates (lampreys and hagfish), the most phylogenetically distant
vertebrates from mammals, possess an alternative form of adaptive immune system that is mediated by
antigen receptors called variable lymphocyte receptors (VLRs). A functional VLR gene, which consists
almost entirely of several leucine-rich repeats (LLRs), is generated by the assembly of variable germline
LRR gene _segments that encode LRRs. Stepwise assembly of the gene segments occurs by replacement of the
intervening non-coding DNA between the 5 and 3' constant regions by a process involving “ copy
choice” . Here, we have cloned and analyzed many partially assembled hagfish VLR ?enes. We found that
they contained partially assembled structures at the 5° and 3' ends. These results suggest that a model
where the assembly starts at both the 5° and 3' ends, and proceeds up to the middle LRRs, and the two
ends are joined using a short homology between the LRR sequences.
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