
Abstract 
 

Organizing centers commonly regulate development of an embryo. One such center that regulates 

development of the neural tube is the isthmic organizer, which is located at the boundary between the 

midbrain and rhombomere 1 of the hindbrain. Although a lot is known on the molecular properties of the 

isthmic organizer, very little is known about the mechanisms responsible for the maintenance and coherence 

of this signaling center.  

 

Fgfr1 null mutants die early during gastrulation. To analyze the role of the Fgfr1 in the midbrain-hindbrain 

and midbrain we generated Fgfr1 midbrain-hindbrain and midbrain specific mutants. Tissue specific 

inactivation of the conditional Fgfr1 allele in the midbrain-hindbrain or midbrain resulted in deletion of the 

dorsal midbrain structures and the vermis of the cerebellum. Analysis of the both types of mutants suggests 

that after establishment of the isthmic organizer, FGFR1 is needed for the maintenance of the isthmic 

organizer dependent genes and it has a direct functions on both sides of the organizer. In addition, FGFR1 

regulates cell adhesion molecule expression at the midbrain-hindbrain boundary.  We suggest that 

differential cell adhesion properties of the cells around the midbrain-hindbrain boundary, is necessary for the 

maintenance of a coherent organizing center. We also present evidence for existence of zones of FGFR1 

dependent boundary cells around the midbrain-hindbrain border. Our results suggest that these cells that 

proliferate slowly, are necessary for development of the isthmic constriction, and can further prevent cell 

mixing across the midbrain-hindbrain boundary.     

 

Branchial arches of vertebrate embryos are transient structures, which start to develop after the mid- and 

hindbrain acquire their positional identity. Development of the branchial arches depends on the interaction 

and integration of different cell populations containing: surface ectoderm, foregut endoderm, paraxial 

mesoderm and neural crest cells.  

 

Using mouse embryos homozygous for the hypomorphic allele of Fgfr1, we showed that FGFR1 is required 

for the entry of the neural crest cells into the second branchial arch. To answer the question whether Fgfr1 

regulates the entry of the neural crest cells into the second branchial arch cell autonomously, we rescued the 

hypomorphic Fgfr1 allele and inactivated a conditional Fgfr1 allele, specifically in the neural crest cells.  

Analysis of these mice indicate that FGFR1 is needed for development of an environment permissive for 

neural crest migration rather than in the migrating neural crest cells themselves.  
 


