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Oligomers and Water-Soluble Polysaccharides
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In the development of biomaterials, scientists have gained inspiration from the structures of
extracellular matrices (ECMs) of animals. Meanwhile, ECMs of plants have gained much less
attention. It is known that cellulose oligomers, which are oligomeric counterparts of the main
component of plant ECMs, can be synthesized at high purity via enzymatic reactions. We
previously demonstrated that enzymatically synthesized cellulose oligomers can dissolve in
alkaline aqueous solutions and self-assemble into nanostructures upon neutralization'. In this
study, we aimed to construct in vitro hybrid structures composed of cellulose oligomers and
water-soluble polysaccharides for developing artificial chimeras of plant and animal ECMs.
The self-assembly of cellulose oligomers in the presence of water-soluble polysaccharides
involved in animal ECMs resulted in the formation of hybrid hydrogels (Figure 1). Their elastic
moduli increased with increasing cellulose oligomer concentration. In vitro cell culture
experiments revealed cytocompatibility of the hybrid gels.
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