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Mast cells (MC) are important effector cells and modulators of protective immune responses. 
They are also potent inflammatory cells, known as major mediators in allergy and anaphylaxis. 
MC reside at the interfaces or boundaries between the outside world and the internal milieu, 
including the lungs and nasal mucosa, connective tissue of skin, vascular tissue and nerves. 
Activation of MC in inflammatory processes primarily depends on IgE-mediated responses. 
When the immune system is activated by the pathogens, IgE molecules, specific to the 
antigen, are produced. This IgE binds to the high affinity epsilon receptors (FcεRI) on the 
surface of MC through the Fc region of IgE. Crosslinking of this IgE on the MC surface 
stimulates the cells to release their granules, which contain pre-stored mediators such as 
histamine, proteases and cytokines that are released into the interstitium. However, this 
physiological process is also characteristic of hypersensitivity reactions, which are very 
harmful. The positive aspects of MC are thought to be in the defense against parasites and 
bacteria. These effects are often overlooked. MC also participate in tissue repair, wound 
healing and angiogenesis. 

One of the most abundant granule-stored mediators of MC are chymotrypsin-like serine 
proteases named chymases. Studies of their extended cleavage specificity aim at determining 
the biological and physiological function. Given the therapeutic potential of chymase 
inhibitors for alleviating or curing inflammatory, allergic and cardiovascular disorders, the 
catalytic mechanism and biological structure of MC chymase is required for the design of 
potent and specific inhibitors against these proteases. By comparing the phylogenetic analysis 
of these proteases from different species, we can speculate about the origin and evolution of 
these chymases.  The structural and functional relationship between these chymases and 
other immune proteases can be used to choose appropriate animal models. These can be used 
to study the role of the proteases including their physiological processes, which are important 
for development of inhibitors for clinical use. 

In my degree project, phage display technology has been applied to determine the 
substrate recognition profile of ten different hematopoietic serine proteases from a number of 
species. The human and macaque chymases were found to have very similar recognition 
profiles. Bulky aromatic amino acids were favored in the P1 position. For both the human and 
macaque chymases, a similar preference for negatively charged amino acids was observed in 
the P2’ position. The dog MC chymase also showed a strong preference for aromatic amino 
acids in the P1 position. However, significant differences were found in the P2 position where 
the positively charged amino acid Arg was dominant and the P2’ position where Leu was 
preferred over Glu and Asp.  
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