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A new molecular model for plant cell wall based on a new enzyme, cellulose
endotransglucosylase
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The molecular mechanism underlying the physical integration of cellulose
microfibrils into the network architecture still remains controversial. To gain insight into this
dilemma, we first investigated distribution of cellulose endotransglucosylase in land plants by
phylogeny. Next, we investigated the cell wall regeneration process using mesophyll protoplasts
derived from xyloglucan less mutant leaves. Based on the results obtained we propose that xyloglucan

is not essential for the initial assembly of the cellulose network, and that cellulose network
formation as mediated by cellulose endotransglucosylase might play a role in the land plants.
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(A) Representative images of network structure in the cell wall of Col-0 and xxtl xxt2 protoplasts
incubated for 0, 6, and 24 h and stained with Calcofluor. (B-E) Total length (B), mean intensity (C),
coefficient of variation (CV) of fluorescence intensity distribution (D), and skewness of fluorescence
intensity distribution (E) of the network measured at 24 h. Center lines of box-plot show the medians,
boxes indicate interquartile range (IQR), whiskers indicate 1.5 IQR, and outliers are shown by dots. The
experiment was repeated three times and summarized data was subjected to Mann-Whitney test (**,
p < 0.01; %, 0.01 £ p <0.05; n = 130 (Col-0) and 88 (xxtI xxt2)). Scale bar = 20 pm.
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