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The transformation of monoclonal antibodies into effective therapeutics has 
coincided with the development of phage display technologies to screen and select 
for monoclonal antibodies with 
specific attributes. Proteases are 
another class of proteins that can be 
harnessed for a variety of 
applications due to the diversity and 
breadth of protease substrate 
preferences. Different approaches 
for enzyme engineering have been 
tested to date, and are illustrated in 
the figure on the right. 

Based on similar characteristics to 
phage display, Dr. Iverson and 
colleagues have developed, YESS 
(Yeast Endoplasmic Sequestration 
System) a highly versatile system for 
screening, selecting, engineering and characterizing enzymes such as proteases with 
desired new activities. YESS 2.0, depicted in the figure below, is coupled with Next-
Gen sequencing, circumventing the need to have purified proteins, and enabling 
access to a large sample of sequences (100 million), offering advantages over existing 
technologies.  

Using YESS, our scientists 
have generated a superior 
TEV Protease, which has 8-
fold higher catalytic 
efficiency compared to the 
industry benchmark, 
demonstrating that it’s 
possible to alter an 
enzyme’s substrate affinity 
and specificity while 
increasing its turnover 
rate.  

YESS2.0 

Work is ongoing to alter the specificity of other enzymes such as MMP7, kallikreins, 
neutrophil elastase, neprilysin, and catehpsin E.  For example, to develop a treatment 
for SLE, the Iverson lab has repurposed the specificity of human matrilysin (hMMP7), 
a metalloprotease involved in the breakdown of extracellular matrix, to specifically 
cleave the IgG hinge region which leads to IgG deactivation. Using YESS, they have 
identified candidates that have altered substrate specificity and are now seeking to 
engineer enhanced stability to select a lead candidate for therapeutic development. 
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