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Mast cells (MC) are immune cells, which have been implicated in a number of 

conditions. However they are most well known for their prominent role in allergy 
responses. Allergic symptoms occur when MC release their stored mediators from 

granules, including serine proteases (enzymes including chymase and tryptase) during 
exposure to foreign antigens (for example allergens). The term ‘serine’ refers to a shared 

serine amino acid in the catalytic site. These proteases can contribute up to 25-30% of the 
total protein in the MC and therefore are expected to play a major role in vivo (in the 

body). A number of serine proteases lie within the MC chymase gene locus, which is the 
focus of this degree project. 

 To gain insight in to their function, I have determined the primary cleavage 
specificity of three different serine proteases. Two are previously unknown including the 

grathepsodenase from the short-tailed gray opossum (Monodelphis domestica) and the 
platypus (Ornithorhynchus anatinus) granzyme.  The opossum chymase was used as a 

control. The primary cleavage was achieved using chromogenic substrates, where a 
coloured group (chromophore) attached to the substrate is cleaved off and thereby gains 

colour. This occurs if the protease favours the amino acid next to the chromophore, 
cleaving, hence releasing it.  

The opossum grathepsodenase was found to favour aspartic acid substrates, hence 
termed an aspartase (cleaving after aspartic acid amino acids). This is typical of 

granzyme B (gzm B) like activity, the major granzyme in cytotoxic T cells. Gzm B is 
involved in apoptosis of virus infected cells for example. The platypus granzyme showed 

tryptase activity and not chymase or aspartase activity like most granzymes encoded from 
the chymase locus.  

 In order to characterize these proteases further, substrate phage display can be 
used to determine other preferred amino acids surrounding the cleaved peptide bond. The 

system is based upon a library of random peptides (substrates) that are displayed on 
phages bound to nickel beads. If the protease cleaves the peptide, it releases the phage. 

These phages are then selected and grown, reattached to nickel beads and the process is 
repeated a number of times. In the final round the phages can be isolated and sequenced, 

to elucidate the favoured peptide sequence of the protease.  This would provide a greater 

understanding of divergence of similar modern genes from ancestral ones. Important in 

vivo targets can be highlighted with this technique, which may provide a true 
understanding of the function of these abundant proteases. 
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