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We are interested in the genetic basis of mammalian eye
development. Our focus is on the role of transcription factars
and signalling cascades, especially an the role of Pax6 gene,
Wnt/B-catenin signalling pathway and their genetic interaction.
A combination of gain-of-function (transgenic] and loss-of-
function (conditional knock-outs) approaches is used. Our
second main interest is eye evolution. Early morphological
studies have suggested that eye has evalved multiple times
during the course of evolution. In contrast, more recent

genetic data indicate a conserved role of Pax6 and some other

transcription factors in eye formation in a wide range of animals.

In fact, eye assembly always relies on the same basic principle,
i.e. photoreceptors located in the vicinity of dark shielding
pigment. Several model systems including amphioxus, scallop,
medaka and jellyfish are used in the laboratory to study various
aspects of eye evolution.
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Fig. 1. Dual role of transcription factors in regulation of both eye development and

differentiation genes (Vopalensky and Kozmik, 2009).
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Wnt/B-catenin signalling
in the developing retinal
pigment epithelium
(RPE] leads to tissue
hyperproliferation and
transdifferentiation of
RPE into neural retina.
Please note the loss of
RPE markers [0tx2, Mitf)
and the gain of neural
retina-specific markers
(Chx10, Rx] (Fujimura
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Fig. 3. Wnt/B-catenin signalling
is ectopically activated in
PaxB-deficient (Sey/Sey] mouse
embryos as exemplified by the
upregulation of Wnt-sensitive
reporter gene BAT-gal and Wnt
target gene Axin2 (Machon et al.,
2010).
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