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Review of PhD Thesis by Mgr. M. Rothová: Cell proliferation and tissue dynamics 
during development of teeth and tooth related palatal rugae 

  
Michaela Rothová stems from the laboratory of Dr. Renata Peterková and accordingly, 

her interests rotate around deciphering early developmental processes forming teeth, their 
diastemal rudiments or palatal rugae, among others; structures being sensu lato called “epithelial 
appendages” when following some modern jargon. The thesis itself is entitled “Cell proliferation 
and tissue dynamics during development of teeth and tooth related palatal rugae“ and specifically 
addresses: (i) cell proliferation and apoptosis as a mechanism of arrest of tooth R2 primordium 
during early mouse dental development; (ii) tissue dynamics of dental mesenchyme and a 
contribution of mesoderm-derived mesenchyme into dental papillae; and (iii) origin and possible 
mechanisms of spacing of palatal rugae.  

The thesis comprises an introductory part written on some 40 pages including intellectual 
introduction into a subject of study per se, aims of the thesis, short results and discussion and 
references as well. Next essential part contains four papers published in international journals of 
very interesting ranks (PNAS, J.Ex.Zool.B, Int.J.Dev.Biol., BMC Dev.Biol.) and one ms submitted 
into Dev. Biology. An indication of Michaela’s own contribution into making these papers is 
included as well. Generally speaking, Michaela contributed into three already published papers by 
performing cell proliferation studies and by making some other analyses and partial 
interpretations, but, more interestingly, two other studies are assigned as being designed, 
performed and written primarily by Michaela. These reports include a very nice and detailed 
study of tissue dynamics of dental mesenchyme by using expression of syndecan-1 molecule 
together with cell lineage tracing study by using DiI and DiO as well as tissue grafting. Taking 
together authors nicely refine our knowledge on dynamic nature of these processes. The second 
study (a paper published in Int.J.Dev.Biol. 2011) demonstrates contribution of mesoderm-derived 
mesenchyme into dental structures - primarily probably as endothelial cells forming blood vessels 
of a tooth. This paper represents in fact a very thorough contribution into the field since aside 
from the fact that cells of non-neural crest origin have been observed among those of dental 
mesenchyme already from classical times, no one yet conducted a study targeting embryonic 
origin of these cells directly and conclusively. Authors here used DiI to follow migration of these 
cells and Mesp-transgenic reporter mouse in order to identify their mesoderm-derivation as well as 
temporal dynamics of such contribution and tissue interactions. I am only wondering why such a 



clear and worked-through report hasn’t been published in some other, better-ranked scientific 
journal; aside from the fact that IF of Int.J.Dev.Biol. increased last years, I guess, a publication in 
Dev.Dynamics or Dev.Biology gives mostly a better impression.  

Some minor points that were arising in my mind when reading through this interesting 
thesis follow:  

• Can you please speculate or explain bit more as how to “…knowledge of rugae 
development can significantly help us in understanding the odontogenesis and 
[development/evolution? of ] other epithelial appendages?”  /pp.17of the Thesis/. 

• I am wondering about the statistical significance of the comparison of mitotic index 
between WT and Spry-2 mutant mice – Fig.6, p.26 – notice please the standard 
deviation ranges /sic!/. 

• Can apparently atavistic mode of development of R2 tooth primordium be 
considerer as a vital contribution into normal developmental origin and 
morphogenesis of M1 tooth? How would a normal M1 looks like if /even/ the 
latent contextual development of R2 wouldn’t be present?  

 
 

 
In a sum I can happily state that it indeed was a pleasure to read this thesis through and 

that the thesis of Michaela Rothová undoubtedly brought up many origin and important pieces 
of knowledge dealing with processes of cellular and tissue dynamics of craniofacial development 
and therefore I can happily recommend Michaela Rothová to be given a scientific title Ph.D. in a 
study specialisation Development and Cell Biology. 

 
 
 
 
 
 
 
 
 

October 15.th 2011 - Robert Černý, Ph.D. 
 
 

 
 


