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Neurobiology of nestmate recognition of social insect ant Camponotus japanicus

Yokohari, Fumio
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In ants Camponotus a difference in colony-specific composition of a set of
cuticular hydrocarbons (CHCs) is critical for nestmate recognition. The CHCs are received by
female-specific antennal basiconic sensilla. About 140 sensory neurons (SNs) housed in single
basiconic sensilla receive colony-specific blends of 18 CHCs. We electrophysiologically recorded
responses of single basiconic sensilla to each of 18 CHCs, and identified CHC responses of each SN
in single sensilla. Each CHC activated different sets of SNs and each SN was broadly tuned to CHCs.
SNs of ants from different colonies exhibited different CHC response spectra. Ants collected one
month apart from the same colony also exhibited different CHC response spectra. As the composition
ratio of CHCs might change within the same colonx, SNs might be affected by the CHC-blend which the
ant robed. These results indicate that the peripheral sensory mechanism is critical for
discrimination between nestmate and non-nestmate ants.
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Hidehiro Watanabe, Shoji Ogata, Nonoka Noudomi, Kousuke Tateishi, Hiroshi Nishino, Ryosuke
Matsubara, Mamiko Ozaki, Fumio Yokohari : Sensory coding of cuticular hydrocarbons for

nestmate and non-nestmate discrimination in the ant.
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1 Extracellular recordings from single basiconic sensilla in C. japonicus. (A) Basiconic
sensilla on the ant antenna. Basiconic sensilla are indicated by arrowheads. (B, C) SNs in a
basiconic sensillum. Retrograde staining of antennal afferents (B) and their 3D reconstruction (C)
revealed approximately 140 SNs in a single basiconic sensilla. (D) Typical responses of four
different basiconic sensilla to tested CHCs. Each basiconic sensillum exhibited “all-or-nothing”
responses to tested CHCs. Recorded basiconic sensilla are termed as “colony name (NA, NB or
NC) - sampling date (year. month) - sensillum number (BS1-6)”. The 2-sec CHC stimuli are
indicated by horizontal bars under electrophysiological traces and gray boxes. Vertical bar = 0.2
mV.
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