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The shape of the chicken comb is quite variable and has been subject to changes during 
domestication. For example, small combs have been selected for in cold climates since the 
comb is a major organ for temperature regulation and particularly body-cooling. One such 
comb is the Pea-comb that is smaller and looks like some peas in a heap on the head of the 
chick. The wild type chicken has a single comb and other shapes are y-combs, rose-comb, and 
walnut-comb. The Pea-comb is a dominant trait and the genetics of several of the comb types 
were studied by the famous British geneticists Dr. W. Bateson and R. Crundall-Punnet in 
1908. 

This project aimed to compare the differences in development of White Leghorn chicken and 
Pea-comb chicken that have the Single-comb and Pea-comb respectively. One gene, Sox5, 
was identified by collaborator groups, INRA – Centre de Recherche de Jouy-en-Josas in 
France and Animal genetics at SLU, Uppsala, as the causing gene. Sox5 is a transcription 
factor (a protein influencing what genes are expressed, and when) that is expressed in the cells 
of cartilage and some other tissues. It is an important transcription factor during embryonic 
development. 

In this project, I analyzed the development of these two types of combs between embryonic 
days 6 and 19 by immunostaining and cartilage staining. I also analyzed the expression level 
of 21 different genes known or suspected to be regulated by Sox5. The migration pattern of 
the cells that form the combs was also studied by injection of a dye tht enabled me to follow 
the cells as they migrated to different body parts during development. Furthermore, I 
attempted to overexpress Sox5 in normal embryos in order to induce the Pea-comb 
phenotype.  

Some cells expressing Sox5 were found in the comb region of Pea-comb, but not wild type 
chicken. I suspected that Sox5 was related to cartilage formation and to different comb 
shapes. However, there was no cartilage structure in the comb region during embryonic day 6 
to 19. The cartilage formation is activated by the Sox5 when combined with Sox6 and Sox9. 
The expression of Sox6 and Sox9 did not overlap in the comb region. Therefore, it was not 
likely that cartilage is formed between embryonic days 6 and 19. My analysis found five 
genes that were expressed more in combs of embryonic day 9 Pea-comb compared to wild 
type chicken. Particularly, the matrix metalloproteinase 1 that has a function to degrade 
collagen type II, and is activated by the Sox5, Sox6, and Sox9 complex was interesting. This 
might be related to formation of the different comb shapes. The migration pattern of cells 
showed that some neural crest cells moved up to comb regions. However, I was not able to 
see this migration pattern using overexpression of Sox5. 
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