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    Abstract
The largest and rapidly evolving gene family of odorant receptors detect odors to variable degrees due to amino acid sequence and protein structure. Hybridization between humans, Neandertals, and Denisovans implies shared behavior1,2, although some speculate that Neandertals were poor smellers 3,4. We identified genetic and functional variation in humans and extinct lineages in 30 receptors with known function. We show that structural changes in receptor proteins altered odor sensitivity not specificity, indicating a common repertoire across lineages. In humans, variation in receptors may change odor perception or induce odor-specific anosmia 5,6. Variation in sensitivity may reflect local adaptations (e.g., Denisovan sensitivity to honey, Neandertals sensitivity to grass and sulphur). Extinct human lineages had highly conserved receptor genes and proteins. We observe a similar pattern in the Neandertal OR5P3 variant, which produced no response to ∼350 odors. Our data suggest that receptor structure was highly conserved in our closest relatives, but not in living humans. The diversity of geographic adaptations in humans may have produced greater functional variation, increasing our olfactory repertoire and expanding our adaptive capacity 5. Our results provide insight into odorant receptor function and shed light on the olfactory ecology of ancient humans and their extinct relatives. By studying the function of ancient odorant receptor genes, we have been able to get a glimpse of the sensory world of our extinct ancestors and relatives, with some of the variants giving specific insights into potential adaptations shown by these long-dead populations. The functional variability we have identified in the molecular structure of the odorant receptor proteins will aid in the more general problem of understanding the function of odorant receptor proteins and the neurons they are carried by, opening the road to linking receptor function to perception.
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