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Abstract

The proper functioning of a tissue graft is dependent on its ability to integrate with the host vasculature. Because it
is a tightly regulated biological process that requires the precise orchestration of cellular events and soluble signals,
the formation of blood vessels from either existing vasculature (angiogenesis) or from progenitor cells
(vasculogenesis) is challenging to recreate in vitro. Therefore, understanding the factors that drive angiogenesis and
vascularization can significantly improve outcomes upon transplantation of tissues or cells.

We recently reported the engineering of polysaccharide hydrogels with mechanical properties spanning those of
mammalian tissues through the controlled incorporation of B-sheet structure in a-helical polysaccharides. Through
the integration of biological cues that mimic cell-cell and cell-extra cellular matrix (ECM) interactions, cellular
environments with well-defined biological and mechanical attributes have been realized. These hydrogels, in vitro,
have proven to be a powerful three-dimensional screening platform and have enabled the identification of a
mechanobiology paradigm in the apical-basal polarization and subsequent organization of dissociated endothelial
cells into freestanding lumenized tubular structures. Since these hydrogels undergo thermo-reversible gelation near
physiological temperature, they can be adapted into a minimally invasive interventional therapy and serve as an
instructive environment to promote de novo angiogenesis. In ongoing in vivo studies, the role of the mechanical
aspects of the gel in invoking and controlling angiogenesis has been further elucidated and these results will be
presented and discussed in the context of our in vitro findings.
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