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The cyclotides are a recently discovered family of plant-derived peptides that have a 
range of exciting applications in drug design and agriculture. They have a diverse range 
of biological activities, including utertonic, anti-HIV, antimicrobial, and insecticidal 
activities, the latter suggesting that their natural function is in plant defense.  The 
cyclotides are typically about 30 amino acid in size, contain a head-to-tail cyclized 
backbone and incorporate three disulfide bonds arranged in a cystine knot topology. In 
this motif an embedded ring in the structure formed by two disulfide bonds and their 
connecting backbone segment is penetrated by the third disulfide bond. The combination 
of this knotted and strongly braced structure with a circular backbone renders the 
cyclotides completely impervious to enzymatic breakdown and makes them exceptionally 
stable. The cyclotides are the largest of several groups of naturally occurring circular 
proteins that have been discovered over recent years.  
 This presentation will describe the discovery of the cyclotides in plants, their 
structural characterization by NMR and studies on their folding mechanism. Their cyclic 
cystine knot motif makes the cyclotides exceptionally stable: they retain bioactivity after 
boiling and are resistant to enzymatic breakdown.  Their stability and compact structure 
makes them an attractive framework for peptide-based drug design applications. Folding 
studies on the cyclotides and synthetic acyclic permutants have provided an insight into 
the mechanism of formation of the cyclic cystine knot motif. 
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