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While it is the DNA sequence which holds the information deciding the amino acid sequence of
the resulting proteins, in order to fully comprehend the entirety of the structures and functions of
proteins in an organism, further information than just the amino acid sequence is a necessity. Of
the numerous modifications that occur on proteins, glycosylation is a field in the limelight in
post-genome research. In February of 2003 the Massachusetts Institute of Technology published
an article on “10 Emerging Technologies that will change the world” — glycobiology was
selected in the field of biotechnology, therefore its potential and merit acknowledged, and since
then research in the field has been burgeoning in the USA and Japan. Before Dr. Gerald Hart of
Johns Hopkins University School of Medicine had discovered the existence of nuclear and
cytosolic O-GIcNAc modification in 1984, complex carbohydrates were known to exist only in
the endoplasmic reticulum, the Golgi apparatus and outside the cell, thus until now researches
conducted on complex carbohydrates were limited to the endomembrane system. However, when
O-GIcNAc modification was revealed to be closely involved with diabetes, Alzheimer’s disease
and tumorigenesis, as well as that it competes against phosphatase for the modification sites on
serine and threonine residues, the biological functions of O-GIcNAc modification, more
specifically its role in cell signal transduction became the focal point of researches on molecular
and individual levels. 3% of all glucose that enter the cell pass through the hexosamine
biosynthesis pathway and are converted into UDP-GIcNAc. Utilizing UDP-GIcNAc as its
substrate, O-GIcNAc modification is a modification unlike its predecessors in that its level is
dynamically regulated by O-GlcNAc trasferase (OGT) which attaches O-GIcNAc onto target
proteins, and reversibly removed by O-GlcNAcase (OGA). Proteomics and glycomics research
technologies have determined that over 1,800 proteins are modified by O-GIlcNAc, but due to a
slowed development of technological infrastructure with which to recognize and study the
function of O-GIcNAc modification, locating O-GIcNAc modification sites of a protein has only
recently become an active field of research. There are only around 100 proteins of which the
exact modified amino acid and its resulting functions are known — a vastly small number

compared to the number of proteins known to possess O-GIcNAc modification as aforementioned.

Acknowledgement
This study was supported by National Research Foundation of Korea(NRF) funded by Korean
government (NRF-2016R1A5A1010764 and NRF-2015M3A9B6073840).



Reference

1. Yuzwa SA, Macauley MS, Heinonen JE, Shan X, Dennis RJ, He Y, Whitworth GE,
Stubbs KA, McEachern EJ, Davies GJ], Vocadlo DJ, A potent mechanism-inspired
O-GIlcNAcase inhibitor that blocks phosphorylation of tau in vivo, Nat Chem Biol., 2008
Aug;4(8):483-90.

2. Wang P, Lazarus BD, Forsythe ME, Love DC, Krause MW, Hanover JA, O-GlcNAc
cycling mutants modulate proteotoxicity in Caenorhabditis elegans models of human
neurodegenerative diseases, Proc Natl Acad Sci USA., 2012 Oct 23;109(43):17669-74.

3. Slawson C, Hart GW, Dynamic interplay between O-GIcNAc and O-phosphate: the
sweet side of protein regulation, Curr Opin Struct Biol., 2003 Oct;13(5):631-6. Review.

4. Yang WH, Kim JE, Nam HW, Ju JW, Kim HS, Kim YS, Cho JW, Modification of
pb3 with O-linked N-acetylglucosamine regulates pb3 activity and stability, Nat Cell
Biol,, 2006 Oct;8(10):1074-83. Epub 2006 Sep 10. Erratum in: Nat Cell Biol., 2007
Dec;9(12):1442.

5. Yang WH, Park SY, Nam HW, Kim do H, Kang JG, Kang ES, Kim YS, Lee HC,
Kim KS, Cho JW, NFkappaB activation is associated with its O-GlcNAcylation state
under hyperglycemic conditions, Proc Natl Acad Sci USA., 2008 Nov 11;105(45):17345-50.



