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MST kinases (MST1-MST4) are serine/threonine kinases that are involved in different cellular processes including cell 
polarization, migration and apoptosis. Structurally, MSTs are homodimers composed of a kinase domain, an unstructured 

regulatory domain and a helical SARAH domain. Their activation is driven by dimerization and trans-auto-phosphorylation. 
The activity of these proteins is normally highly regulated. Nonetheless, deregulation of their activity associates them with 
various pathologies, such as cancer and autoimmune disease, making them attractive treatment targets. The MST1 kinase has 
been identified as a key regulator of apoptotic beta cell death by phosphorylating the pancreatic and duodenal homeobox-1 
(PDX1) transcription factor. PDX1 is important for beta cell maturation and pancreatic development. When phosphorylated 
however, it is ubiquitinated and degraded, which leads to beta-cell apoptosis resulting in impaired insulin secretion and diabetic 
progression. Therefore, blocking MST1 kinase activation may serve to reduce pancreatic beta cell apoptosis as a rational 
approach to address diabetes. The most common strategy to inhibit kinases, including MST1, is via small molecules that target 
the kinase domain active site, which is highly conserved among kinases. In this study, we proposed an alternative approach, the 
use of peptides to interfere with the SARAH domain interactions which is a key for dimerization and activation of the protein. 
Indeed, peptides and biologics in general are attracting the attention of the pharmaceutical industry, as this class of drugs that 
can provide additional scope for novel treatments beyond small molecules. To this end, after conducting a thorough structural 
study on the MST1 SARAH domains, we have designed three peptides that can possibly block the interactions taking place. 
These peptides have been tested and the preliminary results show a promising outcome. The same strategy can be employed 
for other proteins that depend on protein-protein interactions for functional regulation.
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