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Antimicrobial peptides are important substances f&nctioning of self-defense against infection by various
pathogens. They are isolated from various sources of animals, plants, and bacteria, and have been characterized.
Plant antimicrobial peptides having primary structures similar to those of the defensin family, most of which are
found in animals, are called the plant defensin family. One of the actions of Antimicrobial peptides s thought to
exert their activity through destruction of the cell membranc of infections pathogens, but the molecular
mechanism still remains unclear. In this study, the novel antimicrobial peptides well purified from cyead seed
and it were construct'cd mutants to iﬁvestigate the molecular meﬁhanism
(1) Novel antimicrobial peptides (AMP), designated Cy-AMP1, Cy-AMP2, and Cy-AMP3, were purified from
the seeds of cycad (Cycas revoluta). They had molecular masses of 4583.2 Da, 4568.9 Da and 9275.8 Da on
MALDI-TOF MS analysis, respectively. Cy-AMP1 and Cy-AMP2 had similar sequence. The sequence of
Cy-AMP3 showed high homology to various lipid transfer proteins (LTP). For the Cy-AMP1 and Cy-AMP2,
the concentrations of peptides required for 50% inhibition (ICsp) of the growth of plant pathogenic fimgi,
Gram-positive and ~negative bacteria were 7.0 to 8.9 pg/ml. The Cy-AMP3 held feeble antimicrobial activity.
The structural and antimicrobial characteristics of Cy-AMP1 and Cy~AMP? indicated that they are a novel type
of antimicrobial peptides belonging to plant defensin Samily,

(2) To construct Cy-AMP1 expression system, the gene encoding 44 amino acid sequence of Cy-AMP1 was
cloned into pGEX-4T1 to construct a GST-fusion expression plasmid, pGEX-CyAMP1, which was transformed
info E.coli BL21(DE3) for expression. The recombinant Cy-AMP1 (rCy-AMP1) was purified with the yield of
approximately 1 mg from 10 g of wet weight cells. Circular dichroism (CD) spectrum of native Cy-AMP] and
rCy-AMPI revealed that secondary structures of ny—AMPI in water solution had the same folding with that of
native Cy-AMP1. Furthermore, rCy-AMP1 showed equivalent antirnicrobial activity against plant pathogenic
fungi and Gram-negative and -positive bacteria, compared with native Cy-AMP1.

(3) To investigate the relationship between chitin binding capability and antifungal activity, creation of mutant
Cy-AMP1 was performed. The mutants of Cy-AMP1 lost chitin binding ability completely, and its antifungal
activity was markedly decreased in companson with native Cy-AMP1. However, the antimicrobial activities of
the mutant peptides are nearly identical to that of native one. It was suggested that the chitin binding domain
plays an essential role in anhfungal but not antimicrobial, activity of Cp-AMP1.
In this study, we showed the existence of new antimicrobial peptide, Cy-AMP] and Cy-AMP2, and new
nsLTP-like peptide, Cy-AMP3. In addition, it is suggested that the chitin binding capability of Cy-AMP 1 plays
a crucial role in its antifungal activity. The antifingal mechanism might be differing from the antibacterial

mechanism. In the antifungal mechanism of antimicrobial peptide which have chitin binding capability, it is

considered that binding to chitin at a fangus surface serves as first interaction of antifingal activity.
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