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                    Abstract

Neuroglobin (NGB) is a newly discovered neuroprotector and mainly localized in the neurons and retinal cells of the central and peripheral nervous systems in vertebrates, and its prokaryotic expression protein of which fused with HIV-1 virus-encoded Tat peptide exhibited significant antioxidant and anti-hypoxia. However, no study has documented on the anti-hypoxia of yeast expressed Tat-NGB. To address it, the NGB cDNA fragment with and without Tat tag was designed and conjugated to pPIC9K followed by electroporation, and positive colonies were screened. Subsequently, Tat-NGB-His and His-NGB-His proteins were expressed by inducer methanol and identified by SDS-PAGE, and purified with HisTrap™ FF crude column. After desalting, the transmembrane transduction of Tat-NGB was examined and identified by Western blot, and the anti-hypoxia activity was also examined by CCK-8 kit. Unexpectedly, Tat-NGB-His and His-NGB-His proteins were high yield and secretory expressed in GS115 Pichia pastoris. After purification, the high purified protein was prepared and exhibited a significant transmembrane transduction of Tat-NGB-His (**p < 0.01, compare to control and His-NGB-His). Significantly, Tat-NGB-His could protect hypoxia induced injury of PC12 cells and had an obviously difference when comparing to control and His-NGB-His groups (*p < 0.05, **p < 0.01). The present study first reported the yeast expressed production of Tat-NGB-His and His-NGB-His, and then elucidated the transduction and neuroprotection of Tat-NGB-His on PC12 cell. It not only provided a significant reference for high-yield expression of NGB in yeast expression system, but also provided a significant prevention and treatment of hypoxic and ischemic brain injury.
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