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RESEARCH PROJECT:  

Transcription factors of the dlx homeogene family in the control of 
limb, craniofacial, and anterior brain development: in vivo functional 
studies 

The aim of the research:  

The olfactory system is devoted to the perception of odors. 
During the embryonic life, this sensory system forms in a peculiar way, with the nerve fibers 
growing from the periphery (receptors in the nasal cavity) to the brain. Associated to the growing 
nerve fibers, a population of endocrine cells producing the hormone GnRH migrates into the brain 
to reach the hypotalamus. These cells are essential for sexual maturation and reproduction. A 
failure of these cells to reach the brain, due to obstacles in the olfactory pathway, causes a genetic 
disease known as Kallmann’s syndrome (KS). Thus odor perception and the GnRH+ hormone 
regulation are closely linked by a common embryonic origin. However, the molecular basis of this 
important developmental process is largely unknown, and in 80% of the KS cases the mutation 
has not been found. Taking advantage of genetic mutations in the mouse that cause a defect in 
the formation of the olfactory pathway, I have the opportunity to globally examine the entire 
mRNA content of the neuronal cells, and compare the obtained data between the mutations. This 
will allow to select a set of genes needed for the connection of the odorant fibers, and define 
some regulations. This set of genes may also disclose new molecules important for the migration 
of GnRH+ neurons to the brain. The formation of the olfactory pathway during embryonic life is 
recapitulated in the adult life: in fact the nerve cells and fibers are continuously replaced and can 
efficiently regenerate to repair a lesion, a property that is nearly absent in the brain and spinal 
cord. By applying the genetic information obtained from the developing system to the adult cells 
during the repair process, we can begin to identify those molecules that endow the olfactory 
fibers with these important properties. 
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