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Abstract

Stem cell-based therapies have been highlighted as potential treatment strategies for many diseases. In
particular stem cell injection has been shown to reverse the disease progression by secreting pro-
angiogenic factors. However, short term in vivo monitoring and lack of differentiation factor have
resulted in reduced therapeutic efficacy and inconvenience in the certification of differentiated stem
cells after injection. In order to overcome these limitations, we have engineered the stem cell
membrane with biomacromolecules and cell tracking nanoparticles. Cell surface engineering was
performed via treating the cells with a mild reducing agent, TCEP, to reduce disulfide bonds on the
outer cell plasma membrane, and this process resulted in increased exposure of thiol functional groups.
Furthermore, reduced «cells were incubated with thiol-reactive maleimide-modified
biomacromolecules and/or nanoparticle. When cell surface engineered cells were injected into a nude
mouse a long-term survival and monitoring were achieved. Furthermore, we also have investigated a
novel method for assembling biomacromolecules on the cell surface via enzyme-mediated crosslinking.
This novel enzyme-based crosslinking of biomacromolecules on the cell surface has robust potential
in stem cell-based therapy and regenerative medicine.
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