Abstract

Insects account for more than one million of described specieawi¢itological and
economic impact disproportional to their minute body size. Amongatiers which have
contributed to their evolutionary success, insect secondary métgbslich as defensive
compounds and chemical signals are regarded to play a major hadethEsis aims at
uncovering the molecular mechanisms underlying evolution of ubiquitous isseendary
metabolites — sex pheromones (SPs), i.e. chemical signalatmgdnate finding and mating
between individuals of the same species. The thesis focuses ossaotlaxidoreductase
enzymes, membrane fatty acid desaturases (mFADs), which intratbudde bonds into
hydrocarbon chains of fatty acyls and thus produce precurf$anssaturated fatty acid-
derived SPs. mFADs are involved in SP biosynthesis in e.g. mothsd{iptpia), flies
(Diptera), cockroaches and termites (Blattodea), wasps andHhg@enoptera) - some of the
most species-rich insect orders. Since SPs are principal teespeproductive isolation,
uncovering the molecular basis of insect SP biosynthesis holds psotois®ntribute to
answering fundamental questions concerning the insect ecologgvahdion. The insect
mFADs with diverse enzymatic specificities also represematurally available resource for
study of enzyme function evolution.

This thesis explores mFADs in Hymenoptera (bumbleb&esnbus) and Lepidoptera
(tobacco hornworm moth Manduca sexta) as well as in non-insect organism (yeast —
Candida parapsilosis). We demonstrate that the ability to produce a wide range of unsaturated
fatty acids is inherent to mFADs across kingdoms (Publicaticensd IIl). We show that
pheromone-biosynthetic mFADs can synthesize novel unsaturated SB@reas a result of
a single amino acid substitution, a mechanism which might have a gatgntial in
generating novel SP components in moths and represents thus a possibtailar
mechanism of SP evolution (Publication I). Our finding that the amir rasidue which
controls M. sexta mFAD specificities resides in the kink of the mFAD substigiteding
channel provides novel insights into mechanism of mFAD substratdisipedetermination
(Publication 1). By study of mFADs from three bumblebee spewiesshow that post-
transcriptional regulation of mFAD activity represents anrmdtive possible regulatory
mechanism of pheromone composition in hymenopterans (Publication Il).h€ogétese
contribute to our understanding of the role which mFADs play in SP bhessist and

evolution of SP communication in moths and bees.



