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We investigate embryonic development using an integrative 
approach combining molecular biology, cell biology, 
developmental biology, genetics, biochemistry, and 

bioinformatics in order to get insight into the molecular mechanisms 
underlying the process of animal development and its tinkering 
during the course of evolution. We are especially interested in the 
role of transcription factors and signalling cascades integrated 
into complex gene regulatory networks. Several vertebrate and 
invertebrate model systems including mice, fish, amphioxus, 
annelids, and cnidaria are being used in the laboratory to study 
various aspects of animal development and evolution. The long-
term interest of the group lies in the studies of vertebrate eye 
development, eye evolution, and body plan evolution.

The vertebrate eye development has been studied for a long time, but 
only in the last two decades the function of individual transcription 
factors began to be elucidated. Genetic manipulation in mice 
combined with interrogation of whole-genome occupancy of key 

transcription factors allows addressing the role which individual 
transcription factors play during embryonic development and how 
they interact with each other. Dissection of the regulatory networks 
will enhance our understanding of specific aspects of mammalian 
eye development and will lead to a more profound understanding of 
congenital eye defects in humans. We currently investigate the gene 
regulatory networks associated with transcription factors Pax6 and 
Meis during the retina, lens, and cornea development.

One of the most intriguing queries in developmental biology is how 
the specialized cell types, tissues, organs and the body plan evolved 
throughout the animal kingdom. We use invertebrate chordate 
amphioxus that has widely been used as a reference outgroup to 
infer ancestral versus novel features during vertebrate evolution. We 
identified Wnt/β-catenin signalling as an evolutionarily conserved 
determinant of chordate dorsal organizer, and provided insight into 
cell-type evolution in the chordate retina.
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