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Fungal hemicellulose degrading enzymes cause physical property changes concomitant
with solubilization of cell wall

Takahashi, Machiko
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Changes in the physical properties of plant cell walls, a viscoelastic
structure, are thought to be one of the growth-limiting factors for plants and one of the infection-
affecting factors for fungi. To study the significance of hemicellulose that form cross-bridges between
cellulose microfibrils in controlling cell wall strength in monocot plants, the effects of hemicellulose
degradation by each hemicellulases on the physical properties and polysaccharide solubilization were
investigated using wheat coleoptiles. Treatments with xylanase or 1,3-1,4- B -glucanase significantly
decreased the viscosity and elasticity of wheat coleoptile segments. In addition, xyloglucanase treatment
slightly decreased the viscoelasticity. Degradation of these bridges causes decreases in the physical
properties, resulting in increased extensibility of the cell walls. These findings provide
hemicellulose-degrading enzymes play a significant role in loosening the walls during fungal infection.
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Enzyme activities (U/mg)

Substrates Xylanase 1,3-1,4-B-GlucanaseXyloglucanase
Xylan 7.29 +1.17 N.D. N.D.
1,3-1,4-B-gluan N.D. 20.4 £1.94 N.D.
Xyloglucan N.D. N.D. 14.1 £0.20

N.D.; Not detected due to low activity.
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€,, MPa €,, MPa €5, MPa M, MPa.s M, MPa.s M3, MPa.s Mo, MPa.s
Control 9.86+0.56 46.2+3.10 411150 4.05+0.20 339.0+26.0 1648.7 +89.0 12013.4 £594.4
Xylanase (0.14 U) 6.11 £+0.42 128+148 8.28+0.78 3.04+0.20 78.0x10.5 303.6+24.0 2939.3 +268.7
1,3-1,4-B-glucanase (0.14 U) 7.55+0.29 255+3.13 16.5+1.59 3.42+0.09 160.0+152 620.8+67.6 4832.8+380.7
1,3-1,4-B-glucanase (0.7U) 448 +0.29 12.3+0.80 10.5+0.70 2.25+0.12 82.4+6.3 408.5+27.7 3210.3+141.5
Xyloglucanase (0.7 U) 8.68+0.65 29.0+3.40 21.9+240 3.81+0.25 196.0+28.0 886.0+122.6 5790.5+526.4
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