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functions. Their antimicrobial activities are of particular interest
for protecting crops and humans from pathogens.

They have been traditionally treated as a single superfamily.
However, we present evidence that there exist two independent
evolutionary origins of defensins, based on their secondary
structure element order, disulphide topology, and tertiary
structures. These two superfamilies, the cis-defensins and trans-
defensins, exhibit some of the most extensive convergent
evolution of protein sequence, structure and function.
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The order of secondary structure elements in the two superfamilies. In one superfamily, a CxC
motif in the final B-strand orients a pair of disulphide towards the same direction, in the other
superfamily, a CC motif forces disulphide to bind two different secondary structure elements
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specialised techniques. Their secondary and tertiary structure convergent evolution of their sequences, structures and identifies naturally occurring clusters that successfully predict
indicates that they consist of two independent superfamilies. functions. Due to their extreme divergence, analysis of defensin activities and kingdoms based on their sequence properties.

CONCLUSIONS : Understanding defensin evolution requires The cis-defensins and trans-defensins have undergone extreme sequence space surpasses traditional phylogenetic methods. It
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