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Introduction: Overexpression of the EGFR is associated with carcinogenesis,
and it is observed in more than 70% of head and neck cancers. The expression
of an immunotoxin against EGFR designed as an alternative to full antibody led
to the production of aggregated protein in the form of inclusion bodies. This
study aimed to investigate the 8M urea and 6M guanidine hydrochloride
approaches for obtaining the immunotoxin as the soluble and effective form with
correct folding.

Material & Methods: The BL21 (DE3) cells containing the pET28a-
huimmunotoxin construct were induced by 1 mM IPTG at 37°C for 24 h, and the
amount of expression was checked by SDS-PAGE. This immunotoxin was in the
form of inclusion bodies and was solubilized individually in 8 M urea and 6 M
guanidine hydrochloride and then purified by Ni-NTA affinity chromatography,
which was observed as a single band in SDS-PAGE analysis. To correctly refold
the obtained immunotoxin, the purified samples were poured into a dialysis bag,
and denaturing agents were removed in a multi-step process called stepwise
dialysis. The reactivity assessment of the purified and refold immunotoxin was
assessed by ELISA technique using A431 cell lysate.

Findings: The immunotoxin (17 mg/ml) was expressed using the bacteria cells
in the form of inclusion bodies. The refolded humanized immunotoxin had a
high reactivity with A431 cells, indicating the suitable folding of the purified
immunotoxin. The 50% binding activity rates of humanized immunotoxin
obtained from urea and guanidine hydrochloride approaches were 0.8 and 1.7
pa/ml, respectively.

Discussion & Conclusion: The results of this study revealed that the urea
approach was very effective in solubilizing and proper refolding of
immunotoxins that were expressed in bacteria cells as inclusion bodies.
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