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Cell-free approach to design cellulose nanofibers

Nakashima, Keisuke
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This study aimed to produce cellulose crystal fibers with desired properties

(on-demand artificial synthesis). First, a cell-free reaction system was established to synthesize
ascidian cellulose synthase with a molecular weight of over 200 kDa using insect cell extracts. The
synthesized enzyme, which is a membrane protein, aggregates and becomes inactive upon synthesis if
there is no suitable hydrophobic environment in the vicinity. Therefore, we incorporated various
artificial hydrophobic domains into the reaction system and found conditions under which 80% of the
cell-free synthesis products are incorporated into the phospholipid environment. We set up a system
for sensitive, rapid, and quantitative evaluation of substrate uptake activity using radioisotopes,
and investigated optimal conditions for synthesis. The reaction products were analyzed by electron
microscopy, infrared spectroscopy, and electron diffraction, and the synthesis of cellulose crystal
fibers was confirmed.
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