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We investigated the structure and function of Papilio xuthus® photoreceptors

and 2nd-order lamina monopolar cells (LMCs) to reveal the mechanism and evolution of insect color
vision. We found that photoreceptors with distinct spectral sensitivities mutually inhibit,
resulting in ten types of spectral opponency. Unexpectedly, we found that LMCs demonstrate
broad-band sensitivity, challenging the long-lasting assumption that LMCs relay the spectral
information to higher-order neurons. The result suggests that photoreceptor spectral opponency is
not directly conveyed to LMCs, which represents a significant breakthrough of this project, implying
a limited role of LMCs in color vision. Notably, the absence of Papilio-like interphotoreceptor
synapses in Drosophila_contrasts with our discovery of these synapses also in the honeybee Apis
mellifera and two species of hawkmoth, underscoring the peculiarity of the Drosophila color vision
system.
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