
In the fields of ecology and evolu-
tion, -omics (i.e genomics, transcrip-
tomics, proteomics, etc…) approach-
es provide information about molec-
ular interactions between regulators 
and their targets associated with a 
given phenotype, but have mainly 
been applied in model organisms 
(Drosophila, Arabidopsis, Mus) that 
lack important ecological context. In 
this project we aim to apply genomic 
approaches to better understand phe-
notypes of organisms whose ecologi-
cal context is also well understood. 
The tools developed here can thus be 
applicable to other non-model organ-
isms, such as endangered or invasive 
species, which are challenging to 
study in the laboratory.

The wood tiger moth (Arctia plan-
taginis) (fig.1) is a chemically defend-
ed moth in which the males have ei-
ther white or yellow hind wings and 
females are orange-red. In this pro-
ject we aim to determine the molecu-
lar regulatory mechanisms underpin-
ning the colour polymorphism. Inte-
grating knowledge from these differ-
ent regulatory levels (i.e. molecule-
molecule, predator-prey, and mat-
ing preferences) will allow elucidat-
ing their interplay in determining 
the overall fitness of the different 
phenotypes. 
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We apply a novel combination of 
alternative genome assembly meth-
ods, gene expression, and analyses 
of open chromatin to better under-
stand gene regulatory networks un-
derlying natural polymorphisms. 
We will pioneer a family-based trio 
sequencing approach that allows 
for the assembly of two haploid ge-
nomes from a single offspring indi-
vidual. This project will demon-
strate the potential to go from ge-
nome sequence to regulatory net-
work analysis in a non-model or-
ganism within a single project.

Specifically we investigate 1) If the 
colour polymorphism is controlled 

by a super gene locus, its genomic 
structure and how are the alleles re-
lated to other closely related Arctia 
species? 2) What are the gene regula-
tory networks controlled by the alter-
native supergene alleles? and 3) How 
is the architecture of open chromatin 
involved in regulation of gene net-
works different between the alterna-
tive morphs

This project collaborates closely 
with the research group of professor 
Chris Jiggins from Cambridge uni-
versity and Professor Richard Durbin 
from Welcome Sanger Institute.
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