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Cyclotides is a fascinating family of circular proteins, present in plants. They consist 

of approximately 30 amino acids that are characterized by the unique topology of head-

tail cyclized backbone and a cystine knot. Because of the unique structure, cyclotides 

are extremely stable to chemical, enzymatic and thermal treatment. Also, it displays 

various biological activities such as anti-HIV, uterotonic, cytotoxic, and insecticidal 

activity. Due to the wide range of the bioactivity, combined with the remarkably stable 

structure, numerous studies, regarding cyclotide, are in the progress. Considering that 

the limited application of proteins for medical or industrial areas is mainly due to the 

instability of proteins, it is natural that the number of researchers obsessed with 

cyclotides is now increasing.  

In contrast to numerous studies about its bioactivities and structural engineering for 

applications, a few studies have been done for elucidating its biosynthesis in the plants. 

How this long precursor could be processed into small cyclic peptide in the plants? To 

date the exact mechanism by which the complex knotted topology of cyclotides is 

formed, is the biosynthesis of cyclotides, remains largely unknown. Certain catalytic 

proteins are assumed to be involved in the processing of the linear cyclotide precursor 

into the mature circular protein. In order to elucidate the mechanism of the putative 

proteins, this project aims to synthesize the full length precursor of the prototypical 

cylcotide kalata B1.  

This project aims 1) to predict the roles of cyclotide prodomain in its native folding 

based on its predicted model structure, 2) to optimize methods for the full precursor of 

cyclotide, such as the formation of peptide α-thioester for native chemical ligation  

reaction. 3) to elucidate the mechanism of native chemical ligation in the model 

peptides through thiol-thioester exchange.   
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