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NMR analysis of chitooligosaccharide binding to LysM domain of Pteris ryukyuensis

chitinase

National Institute of Agrobiological Sciences', Ryukyu University”
Hideyasu Okamura', Takayuki Ohnuma', Shoko Onaga®, Toki Taira’, and Etsuko Katoh'

The LysM domain probably binds peptidoglycans, but how it does so has yet to be
described. For this report, we measured the thermal stabilities of recombinant LysM domains
derived from Pteris ryukyuensis chitinase-A (PrChi-A) and monitored their binding to
N-acetylglucosamine oligomers ((GlcNAc),) using isothermal titration calorimetry, and NMR
spectroscopy. We thereby characterized certain of the domains’ functional and structural
features. We determined solution structure of LysM domain and monitored by NMR
spectroscopy, allowed us to identify the domain residues that are critical for (GlcNAc)s
binding. The binding site is a shallow groove formed by the N-terminal part of helix 1, the
loop between strand 1 and helix 1, the C-terminal part of helix 2, and the loop between helix
2 and strand 2. Furthermore, mutagenesis experiments reiterate the critical involvement of
Tyr72 in (GlcNAc),/LysM domain binding. Ours is the first report describing the physical

structure of a LysM oligosaccharide-binding site based on experimental data.
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Fig. 1 The solution structure (a) and surface structure (b) of LysM domain. Residues whose
amide backbone resonances were significantly perturbed owing to the presence of bound (GlcNAc)s,

are colored black.
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