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One-pot hydrothermal synthesis of graphene-nickel nanocomposite for highly selective purification of polyhistidine-tagged proteins
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Introduction and Results: Recombinant proteins, generally derived from the expression of recombinant DNA in prokaryotic cell (usually in Escherichia coli) or eukaryotic cell, exhibit great advantages and potentials in many biological fields, e.g., genetic engineering, bio-pharmaceutics and cancer therapy. Purification and recovery of recombinant proteins from cell lysate is extremely essential for their ensuing applications and various techniques have been engaged to achieve this aim. Recently, magnetic nanomaterials have been widely investigated as novel sorbents for protein separation/purification due to their nanoscale size with large surface area for protein binding and rapid response to an external magnetic field for easy manipulations. 

In this work, graphene-nickel (GP-Ni) nanocomposite is synthesized by one-pot hydrothermal reduction of graphene oxide and nickel ions by hydrazine hydrate in the presence of poly(sodium-p-styrenesulfonate) (PSS). The prepared GP-Ni nanocomposite is characterized by XRD, TEM, SEM, Raman spectra and FT-IR, and the results demonstrate the successful formation of monodispersed nickel nanoparticles with an average size of 24 nm decorated on graphene sheets surface. Magnetic characterization (hysteresis loops) shows that the nanocomposite exhibits ferromagnetic behavior with a magnetization saturation of 31.1 emu g-1 at 10,000 Oersted (Oe). The obtained GP-Ni nanocomposite shows favorable stability in aqueous solution and rapid magnetic response to an external magnetic field, which is thus employed as a novel magnetic adsorbent for the separation/purification of His6-tagged recombinant proteins from complex sample matrix (cell lysate). The targeted protein species is captured onto the surface of GP-Ni nanocomposite via specific metal affinity force between polyhistidine groups and Ni nanoparticles. SDS-PAGE assay indicates that His6-tagged Smt A could be highly selectively separated from cell lysate with high purity. The novel GP-Ni nanocomposite displays more excellent performance in the separation/purification of His6-tagged recombinant proteins when compared with commercial NTA-Ni2+ column.
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