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Several lines of scientific research report that increasing O-GlcNAcylation, a single N-
acetylglucosamine (GIcNAc) attachment of cytoplasmic and nuclear proteins, is associated with
malignant development in many types of cancer. The main goal of this study was to seek O-
GIcNAc-modified proteins which may play roles in cancer cell growth and development using
cancer cell lines as study models. Human cancer cell lines explored in the study were breast
adenocarcinoma (MDA231 and MCF-7), colorectal adenocarcinoma (SW480 and HT29), and
hepatocarcinoma (HepG2 and SK-Hep-1). The levels of O-GlcNAcylation and its controlling
enzymes, O-GIcNAc transferase (OGT) and O-GlcNAcase (OGA) were determined using
immunoblotted analysis. We found that all cancer cell lines displayed the similar pattern of O-
GIlcNAc-modified proteins but they were differed in the level of O-GIcNAcylation. In addition,
cancer cell lines tested had higher O-GIcNAcylation level than those in their normal cells.
Transient knockdown of O-GIcNAylation by RNA interference (RNAIi) against OGT gene was
performed to study the effect of O-GIcNAylation reduction on cancer cells. siOGT treated cells
of all six cancer cell lines showed an obvious reduction of both OGT and O-GlcNAcylation
levels in comparison with those with si-scramble control cells. Time course of 5 days of cancer
cells treated with either OGT knockdown or siScramble on adherent monolayer conditions
reveled unclear whether it causes any effect on cell viability. However, when cultured in soft
agar cultures (anchorage independent growth), treatment of siOGT reduces the colony
formation and colony sizes of all cancer cells tested. In addition, cultured on poly-hema coated
plates (anoikis resistant growth), siOGT treated cells of MCF-7, SW480, and SW620 revealed a
decrease in viability. Proteomic and mass spectrometric analysis revealed that si-OGT treated
MCF-7 under non-adherent conditions caused up-expression levels of proteins involved in cell
signaling, antioxidant and stress responses, transportation of macromolecule within intercellular,
and lipid, energy, and nucleic acid metabolism. Among of them, heat shock protein 27 (Hsp27)
showed the highest expression level when OGT silencing under non-adherent condition. Taken
together, our results indicate that O-GIcNAcylation is strongly required for malignant
transformation and development. Moreover, these identified proteins may involve in controlling
of cancer cell formation.
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