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    Abstract
The odorant receptor (OR) gene family encodes the major olfactory receptors of insects. It evolved from a lineage of the older gustatory receptor (GR) family, and in most insects consists of a single gene encoding a conserved odorant receptor co-receptor (Orco) and several to hundreds of specific ORs that mediate the specificity and sensitivity of most of insect olfaction. Previous work has suggested that the family originated within the wingless insects or Apterygota, between the Archaeognatha (a bristletail with no expressed ORs) and the Zygentoma (a firebrat with at least three apparent Orco relatives - TdomOrco1-3). Examination of the OR family in the dragonfly Ladona fulva and the mayfly Ephemera danica, along with the published damselfly Calopteryx splendens, reveals that both of these paleopteran lineages have a single Orco gene. The odonates only have a few specific ORs, while the mayfly has about 50 ORs. Phylogenetic analysis reveals that the specific ORs in these two paleopteran lineages form two major clades, and that TdomOrco3 belongs in one of these clades. TdomOrco1 might also be a specific OR, leaving TdomOrco2 as the sole Orco ortholog in the firebrat. This finding implies that the entire Orco/OR system evolved before zygentomans.
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