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Introduction: Gliadin in flour products is glutamine- and proline-rich and resistant to proteolytic breakdown by
gastric and intestinal digestive proteases. Undigested gliadin polypeptides are transformed by tissue transglutaminase
into toxic and immunogenic peptides, activating Th1 and Th2 inflammatory pathways. Enzyme therapy, which digests
gliadin into non-immunogenic and non-toxic peptides, can be a promising therapeutic approach for celiac disease.
Zingibain is a cysteine protease derived from ginger with strong anti-inflammatory properties that can cleave proteins
from proline residues. The purpose of this study is to investigate the effect of the zingibain on gliadin digestion.

Methods and Materials: At first, the cleavage site of zingibain was simulated on the gliadin sequence. Then, the
toxicity and immunogenicity of digested fragments were predicted using ToxinPred and IEDB servers. In the
following, the zingibain enzyme was purified from fresh ginger. Gliadin was treated with zingibain at a ratio of 1 to
10 (enzyme: substrate) at 37°C for 16 hours, and the band's pattern of gliadin was investigated by SDS-PAGE 12%.
Also, the toxicity of zingibain on the Caco-2 cell line was determined by the MTT method.

Results: The results obtained from the simulation of enzymatic cleavage of the gliadin sequence by zingibain and
investigating the toxicity and immunogenicity of the resulting fragments with ToxinPred and IEDB servers showed
that the zingibain can digest gliadin into non-toxic and non-immunogenic peptides. Also, SDS-PAGE gel
demonstrated that zingibain is well able to digest gliadin. Furthermore, the extracted zingibain showed no toxicity on
Caco-2 cells up to a concentration of 1000 (ug/mL).

Conclusion: Considering the digestion effect of zingibain on gliadin as well as its anti-inflammatory property, by
conducting more studies, we can hope for the therapeutic potential of this natural enzyme in the treatment of celiac
disease.
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