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Exploration of renaturation optimization and preliminary structural

characterization of recombinant human Neuritin protein
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Abstract ;. Objective To investigate the native structure of recombinant Neuritin protein through a denaturation-renaturation strategy and
activity assessment. Methods 1) Expression, structural characterization, and activity evaluation of the recombinant protein: The re-
combinant strain was induced for expression according to the Pichia pastoris protocol, and the protein was purified using hydrophobic
chromatography. Immunogenicity was confirmed by Western blot, purity was assessed by reducing SDS-PAGE, and protein structure
was analyzed by non-reducing SDS-PAGE and size-exclusion chromatography. Protein activity was evaluated using the CCK8 assay es-
tablished in our laboratory to measure cell viability. 2) Protein denaturation; Urea and -mercaptoethanol were selected as denatur-
ants, and the effects of denaturant concentration, denaturation time, and protein concentration on the denaturation of recombinant Neu-

ritin protein were systematically investigated. Denaturation conditions were optimized based on structural analysis and activity testing.
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3) Protein renaturation: First, an injection buffer was used to minimize non-specific aggregation between protein molecules; then, a re-
naturation buffer was applied to allow the protein to spontaneously refold according to the thermodynamically lowest energy state. Renat-
uration conditions were determined based on structural stability and recovery of biological activity. Results 1) After purification via hy-
drophobic interaction chromatography, the induced Neuritin protein showed immunological reactivity confirmed by Western blot, with a
purity exceeding 95% as determined by reducing SDS-PAGE. Initial structural analysis by non-reducing SDS-PAGE revealed that the
recombinant protein was predominantly in dimeric form, with monomers accounting for approximately 31.37%. 2) The effects of Urea
and B-mercaptoethanol concentrations, denaturation time, and protein concentration on denaturation were examined. The optimal con-
dition for complete denaturation was determined to be 10 mol-L™" Urea and 10 mmol+L™" B—mercaptoethanol acting on 0. 4 g+ wL™" re-
combinant Neuritin protein for 2 hours. Further size-exclusion chromatography and activity assays confirmed that under these condi-
tions, the protein’ s spatial structure was fully unfolded and its biological activity was completely lost. 3) Renaturation experiments
showed that after 12-36 hours, the protein structure stabilized, predominantly existing as monomers with a small proportion of dimers.
Maximum activity was achieved at 24 hours of renaturation. Comparing the renatured protein with the original pre-denatured protein,
activity assays indicated enhanced activity in the renatured form. Structural analysis by size-exclusion chromatography revealed that the
renatured protein consisted of approximately 73. 60% monomers, consistent with electrophoretic results. This indicates that the recom-
binant Neuritin protein obtained through this denaturation-renaturation strategy exhibits improved structural stability and higher activity,
more closely resembling its native conformation. Conclusion A stable structure dominated by monomers with a minor fraction of dimers
closely resembles the native state of recombinant Neuritin protein.
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Figure 1 Preparation and characterization of recombinant Neuritin protein
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Figure 2 Structural identification of recombinant Neuritin protein under different denaturation conditions
(non-reducing SDS-PAGE)
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Figure 3 Identification and comparative analysis of recombinant Neuritin proteins before and after denaturation
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