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KRAS G13C is the second most common KRAS mutation in cancer, but unlike the well-studied 

G12C mutation, it has remained undrugged due to the challenge of targeting its highly 

conserved and GTP-occupied binding pocket. This research focuses on developing the first 

covalent inhibitors specifically targeting KRAS G13C by designing small molecules that mimic 

GTP and selectively bind to the cysteine at position 13. The approach aims to overcome the 

high binding affinity and intracellular concentration of GTP by covalent modification. Key 

challenges include developing stable, cell-permeable GTP mimics and achieving selective C13 

reactivity. Using structure-based design and protein mass spectrometry screening, this work 

seeks to deliver the first drug-like G13C inhibitors, with broader potential for targeting other 

GTPases in disease. 
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p53 is a crucial tumor suppressor protein, often referred to as the "guardian of the genome" for 

its role in maintaining genomic integrity. Mutations in p53 are found in more than half of 

hu man cancers, frequently disrupting its ability to regulate cell cycle arrest, apoptosis, and DNA 

repair. Among these, the Y220C mutation replaces a tyrosine with a cysteine residue, creating a 

surface cavity. This newly formed, druggable pocket offers a unique opportunity for therapeutic 

intervention. 

ln this work, two complementary approaches are explored. First, carbazole-based PROTACs 

(Proteolysis Targeting Chimeras) are designed to selectively degrade the mutant p53 by 

recruiting E3 ubiquitin ligases, reducing its dominant-negative effects. Second, covalent 

inhibitors are synthesized to target the cysteine exposed within the cavity, aiming to stabilize 

the mutant conformation and restore wild-type-like DNA binding and transcriptional activity. 

Several carbazole derivatives have already demonstrated promising results in reactivating p53 

Y220C by enhancing its thermal stability. 

Compound synthesis will be performed using the Echo 655 acoustic liquid handler, a high­

throughput, non-contact technology that allows for precise nanoliter-scale transfer, enabling 

rapid and efficient library generation. Together, these strategies showcase how structure­

guided drug design, combined with advanced synthesis technologies, can pave the way for 

novel cancer therapies targeting mutant p53. 
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