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Jawless vertebrates possess antigen receptors called variable lymphocyte
receptors (VLRs), which consist of several leucine-rich repeat (LRR) modules. All types of VLRs (A,
B, and C) are diversified by gene rearrangement. To generate mature VLR genes, several germline LRR
(gLRR) gene segments are chosen from multiple copies scattered near the germline VLR (gVLR) locus,
and then copied into the gVLR gene. To elucidate the mechanism of VLR gene assembly, we sequenced
multiple gLRR segments and partially assembled VLRC genes from hagfish. The results revealed that
gene assembly can occur at both ends simultaneously. Furthermore, some of the partially assembled
VLRC genes contained a duplication at the site of insertion, resembling a structure generated by
transposition. The existence of such duplications suggests that VLR gene assembly is initiated by
DNA nicks rather than double-strand breaks.
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