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Cornified envelope (CE) formation is crucial for the final differentiation of keratinized epithelium; however,
CE formation in the oral epithelium remains unclear. The aim of this study was to clarify the differences in
the distribution and expression of CE-related proteins and genes between keratinized and non-keratinized oral
epitheliums. We immunohistochemically investigated the distribution pattern of transglutaminase 1 (TG1),
transglutaminase 3 (TG3), and their substrate proteins involucrin (I\VVL), loricrin (LOR) and small proline rich
proteins (SPRs) in 19 keratinized oral epithelium samples and 14 non-keratinized oral epithelium samples
obtained from archived specimens. TG1 and TG3 mRNA levels were investigated in both types of epithelium
by real time RT-PCR using paraffin-embedded specimens. All data were statistically analyzed to identify the
factors involved in CE formation. As a result, we demonstrated that 11 localization patterns namely, the
localization of TG1, TG3, and IVL in the cytoplasm of the superficial layer and on membranes of the upper
spinous layer; IVL on membranes of the lower spinous layer; LOR in the cytoplasm of the upper spinous
layer; SRR1b in the cytoplasm of the lower spinous layer; and SPR3 in the cytoplasm of the superficial and
lower spinous layers showed statistically significant differences between keratinized oral epithelium and
non-keratinized oral epithelium. These factors clearly drove the separation of the two groups during cluster
analysis. TG1 mRNA levels in Kkeratinized oral epithelium were significantly higher than those in
non-keratinized oral epithelium. In conclusion, the characteristic distribution of TGs and their substrates and
the mMRNA levels of TG1 can regulate CE formation in keratinized oral epithelium, together with the

contribution of TG3 first reported in this paper.
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