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Coating living cells with nanomaterials has been intensively studied for realization of cell-based sensors, cell therapy, regenerative medicine, as well as for fundamental studies on cellular metabolism at the single-cell level and cell-to-cell communications.(Cho et al. 2015; Yang et al. 2013) The first attempt of living cells coating has been conducted by organic polymers through layer-by-layer methods. To achieve more practical demonstration, coating materials shifted from organic polymers to inorganic materials. The polymeric coating has been used as catalytic templates for biomimetic synthesis of inorganic materials, such as silica, titania, calcium carbonate, and calcium phosphate, iron oxide.(Lee et al. 2014; Yang et al 2011; Yang et al 2009; Yang et al 2012; Choi at al. 2017) Because of strong mechanical properties of inorganic nanomaterials, the artificial coats enabled control of cell division, protection against physical and chemical stresses, and cell-surface functionalizability, as well as providing the cells with exogenous properties that are not innate to the cells but are introduced chemically, such as magnetism, heat-tolerance, and UV-resistance. However, polymers, by themselves, were not effective materials for providing living cells with various functions. There were continuous attempts for robust coating of living cells with organic polymers, such as polydopamine, tannic acid-metal complex, and cross-linked multilayers.(Yang et al. 2011; Park et al. 2014; Yang et al. 2015) Recently, it was developed a cytocompatible surface-initiated, atom transfer radical polymerization (SI-ATRP) method for grafting polymers from living cells with use of polydopamine priming.(Kim et al. 2016) Modulation of cell-surface properties and cellular activities was demonstrated, along with post-functionalibility of polymer coats. Considering a plethora of functional and structural variations in synthetic polymers, grafting polymers from cell surfaces would generate multifunctional cellular hybrids for many biotechnological and biomedical applications, not to mention providing an advanced tool for chemically manipulating the cells.
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