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Department/Institute: LMU faculty of Biology, Evolutionary Biology

Subject areas/Research fields: Evolutionary Biology, Genetics, Behavior

Keywords: Speciation, Heliconius, Mate choice, Behavior, Sensory ecology

Name of supervisor: Prof. Dr. Richard Merrill

Project title: The genetics of sensory and behavioral adaptations in Heliconius butterflies
Project description:

We are looking for a PhD student to investigate the genetics of sensory and behavioral adaptations during
species divergence in tropical Heliconius butterflies. The student will join Prof. Richard Merrill's research
group at LMU Munich, and will work closely with our collaborators at Universidad Regional Amazénica
Ikiam (Ecuador) and/or Universidad del Rosario (Colombia).

Heliconius butterflies are well known for their diversity of bright warning patterns, which are also used as
mating cues (Merrill et al JEB 2015). Closely related taxa often display divergent wing patterns, and
because males almost invariably prefer to court females that share their own color pattern, this
contributes an important premating reproductive barrier between species. While the genetics and
evolutionary history of Heliconius color pattern variation is well understood, we know relatively little of the
specific genetic mechanisms contributing to the evolution of the corresponding visual preference
behaviors.

Recently we have identified a major effect gene influencing visual preference differences between the
sympatric species H. melpomene and H. cydno (see Rossi et al BioxRiv 2023). The student will follow up on
this work and could take a number of different directions. One project would be to assess the genetic basis
of visual preferences in another pair of Heliconius species, distantly related from H. melpomene and H.
cydno. We know that color pattern differences are controlled by the same genes (but different mutations)
across the Heliconius genus. Is there a similar genomic ‘predictability’ underlying behavioral evolution? In
addition, in the cydno-melpomene group, a major preference locus is physically linked to one of these
major color pattern genes, which may facilitate speciation (Merrill et al. PLoS Biology 2019). We would like
to know if such linkage also exists for other species pairs (i.e. is there convergent genetic architecture), and
if this is the case, ultimately whether this is due to the co-option of the same genes. Other projects on the
genetics of sensory and behavioral adaptations in Heliconius butterflies are also possible. Projects could
involve a number of different techniques, including (but not limited to): behavioral assays, linkage
mapping, gene expression and population genomic analyses and CRIPR/Cas9 genome editing. Potential
students are strongly advised to contact Richard Merrill (merrill@bio.Imu.de) to discuss projects.
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For further information, please contact: Richard Merrill merrill@bio.Imu.de

Reseach group website: https://www.evol.bio.Imu.de/research/merrill/index.html

Apply: Please send your application through the online portal of the Graduate School Life Science Munich

(LSM).
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