
Abstract 

 

My PhD thesis has addressed specific questions regarding cell proliferation and tissue 

dynamics in three key areas of craniofacial development: during suppression and 

revitalization of tooth buds that develop in the mouse embryonic dentition as rudiments of lost 

premolars; during dental papilla and follicle formation of the first mouse molar; and during 

origin of palatal rugae on the mouse hard palate.  

By evaluation of cell proliferation, we recorded a change in the proliferation pattern 

along the cheek region of the mandible between less and more advanced embryos at 

embryonic day 13.5. Thus during the time period, when the development of the large mouse 

rudimental premolar primordium (R2) is stopped, we showed that the arrest of the rudiment 

R2 is caused by exhibiting low rate of cell proliferation and high rate of apoptosis. When 

Sprouty gene signalling is disrupted, the premolar primordium shows rates of proliferation 

and apoptosis similar to the growing first molar. The R2 subsequently revitalizes and 

develops into a supernumerary tooth in front of the first molar. Furthermore, we discovered 

that the dental mesenchyme is very dynamic tissue during bud and cap stages of tooth 

development and that the dental papilla of the first molar originates only from a restricted 

region of the dental mesenchymal cells. We also proved that the influx of non-neural crest 

derived cells into the dental papilla is caused by immigration of mesoderm-derived 

endothelial cells, which starts at a specific time point, the embryonic day 15.0. Cell 

proliferation appeared as an important factor in palatal rugae origin and spacing. We observed 

high cell proliferation in regions in between palatal rugae and a burst of cell proliferation in 

the region of a new forming ruga. 

This PhD work brings new important knowledge on the origin and patterning of 

epithelial appendages – experimentally proving the appearance and fate of the rudimental 

premolar primordia in the mouse dentition; proposing a new model of mouse dental papilla 

origin and indicating the mechanisms behind the origin and spacing of palatal rugae in mouse.  
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