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Sp5 gene is activated by canonical Wnt/�-catenin signalling (Fujimura et al., 2007).
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Laboratory of Transcriptional Regulation
Eye development and evolution, Pax genes

Ectopic lens formation in the absence of �-catenin 
gene function (Kreslova et al., 2007)

We are interested in the genetic basis of mammalian eye and CNS develop-
ment. Our focus is on the role of transcription factors and signalling cascades, 
especially on the role of Pax genes and Wnt/�-catenin pathway. A combina-
tion of gain-of-function (transgenic) and loss-of-function (conditional knock-outs) 
approaches are used.
Our second main interest is eye evolution. Several model systems including 
mouse, amphioxus, scallop, medaka and jellyfi sh are used in the laboratory. 
Early morphological studies have suggested that eye has evolved multiple 
times during the course of evolution. In contrast, more recent genetic data 
indicate a central role of Pax6 in eye development in most animals. We have 
recently proposed a model that two independent DNA-binding domains within 
a single Pax transcription factor have been co-opted for two essential features 
of the proto-eye: production of a dark pigment and production of a photopig-
ment. Experiments are under way to test this bipartite model. In addition, we are 
looking at the role of other genes acting dowstream of Pax in the regulatory cas-
cade (e.g. Six, Eya or Dach genes), which are highly evolutionarily conserved.
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The´Paxcentric´ (bipartite, PD-HD) model proposes 
an evolutionarily conserved function for paired domain 
in pigmentation (and morphogenesis) and for homeo-
domain in opsin gene regulation, respectively. The 
fascinating feature of the proposed model is that the 
morphological unity found in the eye, a photoreceptor 
linked to the shading pigment, is mirrored at the mo-
lecular level, by uniting two independent DNA-binding 
domains in one regulatory protein: Pax.
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