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During the past 150 years, collared flycatchers (Ficedula albicollis) immigrated to

the Swedish islands of Gotland and Öland and established viable breeding colonies.
These islands have previously been inhabited by the closely related pied flycatcher
(Ficedula hypoleuca) which occurs all over Sweden. The species diverged only one
million years ago and are still very similar to each other, so similar that they
even intermix and produce hybrids. However, mixed couples produce much less
offspring and female hybrids are even sterile! While reproduction is the ultimate
goal in biology, it is obvious that this behaviour should not be favoured by nature.

The breeding behaviour of this species pair has therefore aroused interest in researchers for
several decades already. How much have the species differentiated? And what is it that re-
duces the fertility of mixed couples? Research has so far figured out that hybridisation is
reduced to some degree. It does not occur as frequent as expected by chance, i.e. there seems
to be a mechanism that prevents birds from choosing a mate from the other species. This
finding raises the questions of how this mechanism works and why speciation is not completed
entirely, i.e. why does hybridisation still occur at all?
In order to find an answer to this enigma, we recently sequenced the whole genomic infor-

mation from these two species. We also gathered information on how strongly each of the
approximately 17,000 genes in a bird’s genome are expressed, i.e. how abundant they are. A
gene’s expression level is generally taken as a proxy for how active it is. Further, expression
levels of genes that interact must be tuned in order to work properly with each other. The
genes of two related species might, during the fate of evolution, change their expression levels.
If these species afterwards hybridise, the gene networks of the hybrid offsprings might be out
of balance. This could be a reason for the reduced capability of mixed couples in producing
fertile offspring.
For my master’s thesis, I studied the expression levels of the two species and how different

they are. I found quite substantial differences between the species. Depending on the tissue
I was looking at, there were up to 30% of the genes expressed at different levels in the two
species. Furthermore, some were expressed in very different patterns. E.g. I found genes that
acquired a different expression level only in female or male birds in one of the species but
not in the other. All these differences are possible points where the interaction between gene
networks in hybrid offsprings do not properly work together. Most likely though, it is the sum
of all single differences, together with further changes in the genes that have been accumulated
since the species diverged approximately one million years ago. With this study we have come
a step closer to an answer to how these birds have differentiated during speciation. Together
with studies on other genic differences between the species we will hopefully very soon have a
conclusive picture on this question.
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