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Pax-6 has been identified as a master control gene for eye morphogenesis. By ectopic
expression of the eyeless gene, a Pax-6 homolog in Drosophila, we have been able to
induce functional ectopic eyes on the antennae, wings and legs of fly.

Subsequently we found a second Pax-6 homolog in Drosophia, called twin of eyeless,
which is also capable of inducing ectopic eyes, but requires eyeless for this purpose,
indicating that it is located upstream of eye/ess in the genetic hierarchy. We have shown
that sine oculis, a homobox gene, is a downstream target of eyeless whereas optix seems to
be involved in eye morphogenesis independently of eyeless.

We are gradually determining the regulatory network controlling eye development and
comparing it to the one in the mouse and in planaria.

Targeted expression of the Pax-6 gene of the mouse in Drosophilia also leads to the
induction of compound eyes. Recently, we succeeded in the reciprocal experiment: By
injection of eyeless and twin of eyeless MRNA into Xenopus blastomeres, we were able to
induce ectopic eye structures in the frog. Since Pax-6 is conserved among all the
triploblastic animal phyla tested, we assume that it is the universal master control gene for
eye development and that the various eye-types have evolved monophyletically from a
single prototype. We propose gene intercalation as a mechanism for the evolution of

morphogenetic pathways.



