
Abstract 

Eusocial insects evolved a sophisticated intraspecific communication, dominated by chemical signals, the 

pheromones. Termites (Isoptera) represent an excellent example in this respect, having a wide range of 

pheromones, such as trail-following, sex-pairing, alarm, and other pheromones. It is especially the former 

category of pheromones which is ubiquitous in termites and which was chemically characterized in many 

taxa across termite phylogeny. This allowed phylogenetic reconstruction of the chemical diversity of trail-

following pheromones and calls for searching of evolutionary patterns of the sensitivity to these pheromones 

in various lineages across the tree of life, including the search for evolutionary scenario of the emergence 

of specific olfactory receptor proteins. In most species, the trail-following pheromones are represented by 

mono-, di- and tri-unsaturated fatty alcohols (3Z)-dodec-3-en-1-ol (DE), (3Z,6Z)-dodeca-3,6-dien-1-ol 

(DDE), and (3Z,6Z,8E)-dodeca-3,6,8-trien-1-ol (DTE).  

My overall aim in this thesis was to contribute to the understanding of the evolution of olfactory detection 

of C12 fatty alcohol trail-following pheromones in termites. More specifically, my question was whether 

evolutionarily more basal clades (Kalotermes flavicollis and Neotermes cubanus from the family 

Kalotermitidae), having the ancestral pheromone DE, respond to more modern compounds DDE and DTE, 

and vice versa, whether more advanced lineages (Reticulitermes flavipes from the family Rhinotermitidae), 

having DTE as the trail-following pheromone, respond to the ancestral DE. To this goal, I used behavioural 

bioassays testing the trail-following activity of individual compounds, and electrophysiological recordings, 

measuring the olfactory detection of the compounds. My other aim was to establish the technique of single 

sensillum recording (SSR), which was not previously used in termites, and search for the sensillum specific 

for the detection of DTE in the modern family Rhinotermitidae. To this goal, I performed the mapping of 

antennal sensilla in R. flavipes using scanning electron microscopy and retrieved candidate olfactory sensilla 

according to their sensitivity to different C12 alcohol pheromones by means of SSR. 

My results suggest that evolutionarily older Kalotermitidae have a low, non-specific sensitivity to the 

modern pheromones DDE and DTE. By contrast, the more recent Rhinotermitidae appear to have retained 

the sensitivity to the ancestral DE, and potentially have conserved the corresponding DE-responsive 

pheromone receptor, beside the newly evolved DTE-specific receptor. Both lineages respond weakly to 

DDE, which only evolved after the diversification of the most recent Termitidae. My results also show that 

SSR is a suitable technique for the search of specific olfactory sensilla in termites, as evidenced by my 

observations of DTE-specific sensillum in R. flavipes. 
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