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Plants induce immune responses against fungal pathogens by recognition of chitin, which is
a component of the fungal cell wall. Recent studies have revealed that LysM receptor-like
kinase 1/Chitin elicitor receptor kinase 1 (LysM RLKI1/CERK1) is a critical component for
the immune responses to chitin in Arabidopsis thaliana. However, the molecular mechanism
of the chitin recognition by LysM RLK1 still remains unknown. Here, we present the first
evidence for direct binding of LysM RLK1 to chitin.

To investigate the direct binding of LysM RLK1 to chitin, we used LysM RLK1 fused
with yeast-enhanced green fluorescent pfotein (LysM RLKI1-yEGFP). In order to
construct such fusion genes, we usually use DNA cloning methods using
restriction enzymes and DNA ligase. However, traditional methods using
restriction enzymes and ligase are often inefficient. Therefore, we developed a
new efficient yeast-based in vivo DNA cloning method for the fusion protein
| expression.

We expressed the full length of LysM RLK1 fused with yeast-enhanced green fluorescent
protein (LysM RLK1-yEGFP) in yeast cells. Binding studies using the solubilized LysM
RLK1-yEGFP and several insoluble polysaccharides having similar structures showed that
LysM RLK1-yEGFP specifically binds to chitin. Subsequently, the fluorescence microscopic
observation of the solubilized LysM RLK1-yEGFP binding to chitin beads revealed that the
binding was saturable and had a high affinity, with a K; ~ 82 nM. This binding was
competed by the addition of soluble glycol chitin or high concentration of chitin
oligosaccharides having 4 to 8 residues of N-acetyl glucosamine. However, the competition
of these chitin oligosaccharides is weaker than that of glycol chitin. These data suggest that
LysM RLK1 has a higher affinity for chitin having longer residue of N-acetyl glucosamine.
We also found that LysM RLK1-yEGFP was autophosphorylated in vifro and chitin does not
affect the phosphorylation of LysM RLK1-yEGFP. Our results provide a.new dimension to
chitin elicitor perception in plants.
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