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O-GlcNAc Has Extensive Crosstalk with Phosphorylation to Serve As
A Nutrient Sensor that Regulates Many Cellular Processes
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Gerald Warren Hart, Ph.D. e

Gerald Warren Hart, Ph.D. is currently the Georgia Research Alliance
William Henry Terry, Sr. Eminent Scholar in Drug Discovery, and
Professor of Biochemistry and Molecular Biology at the University of
Georgia. He recently served as the Director of Biological Chemistry at
Johns Hopkins Medical School for ~21 years. He is an Associate Editor
of J. Biological Chemistry and of Molecular and Cellular Proteomics. He
founded the journal Glycobiology in 1989, now the leading journal in the
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field and served as its Editor-In-Chief for 12 years. During his graduate R (reusient sensing/ Neural [ Cell cycle/ J e
career, he performed some of the earliest studies on cell surface translation diabetes Alzheimer’s cancer response (Hart et al, Nature, 2007)
heparan sulfates and on the roles of proteoglycans and sulfotransferases
“0-6GlcNAc or O-linked N-acetylgluc ine or he pathway” papers in PubMed = 2308 ~4000 proteins & ~4000 Sites Mapped & Counting!

in corneal transparency. During his postdoctoral work, he determined
the minimal sequence requirement for N-glycosylation (-Asn-X-Ser-)
and showed that corneal keratan sulfate is made via the N-glycan
biosynthetic pathway. Hart’s laboratory discovered O-GlcNAcylation,
he co-led elucidation of GPI anchor biosynthesis with Paul Englund’s
group, and his lab documented the importance of protein structure for
N-glycosylation. His lab discovered the extensive crosstalk between
O-GlcNAc and phosphorylation, which regulates transcription and
signaling and underlies the etiology of diabetes, neurodegenerative
disease, cardiovascular disease and cancer. ~300 publications; Google
H-factor = 112; i10-index=304.

O-GlcNAcylation cycles on and off thousands of nucleo-
cytoplasmic proteins and has extensive crosstalk with
protein phosphorylation. O-GlcNAc is abundant on nearly
all proteins involved in transcription, where it regulates
gene expression in response to nutrients. O-GIcNAc also
regulates the cycling of the TATA-binding (TBP) protein
on and off DNA during the transcription cycle.

Targeted, inducible, deletion of the O-GlcNAc Transferase
in aCAMKII positive (excitatory) neurons of adult mice
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results in a morbidly obese mouse with a satiety defect.
Thus, O-GlcNAcylation not only serves as a nutrient sensor
in all cells, but also is directly involved in appetite regula-
tion. O-GlcNAcylation also plays an important role in the
trafficking of the AMPA receptors in neurons and in the
development of functional synaptic spines. Recent studies
have shown that more than two-thirds of all human protein
kinases are modified by O-GlcNAc and all kinases that
have been tested are indeed regulated in some way by the
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sugar. Abnormal O-GlcNAcylation of CAMKII contributes
directly to diabetic cardiomyopathy and to arrhythmias as-
sociated with diabetes. Prolonged elevation of O-GlcNAc,
as occurs in diabetes, contributes directly to diabetic
complications and is a major mechanism of glucose toxic-
ity. Targeted over-expression of OGT to the heart causes
severe heart failure in mice, which is reversed when they
are crossed with mice having OGA over-expressed in their
hearts. Drugs that elevate O-GlcNAcylation in the brain,

which prevents hyperphosphorylation, appear to be of ben-
efit for the treatment of Alzheimer’s disease in animal mod-
els. To date, all cancers have elevated O-GIlcNAc cycling,
which may play a key role in the regulation of metabolism
in cancer cells.

Supported by NIH PO1HL107153, ROIGM116891,
R01DK61671, and NO1-HV-00240. Dr. Hart receives a share
of royalty received by the university on sales of the CTD
110.6 antibody, which are managed by JHU.

1) Hardivillé, S. and Hart, GW: Nutrient Regulation of Transcription, Signaling, and Cell Physiology by O-GlcNAcylation. Cell

Metabolism 20: 208-213, 2014

2) Hart, GW, Slawson, C, Ramirez-Correa, G, and Lagerlof, O: Crosstalk Between O-GlcNAcylation and Phosphorylation: Roles in
Signaling, Transcription and Chronic Disease. Annual Review of Biochemistry 80:825-58, 2011
3) Zeidan, Q and Hart, GW: Crosstalk between GlcNAcylation and phosphorylation: implications for signal transduction and

transcription. J. Cell Sci. 123, 13-22, 2010

4) Hart, GW: Nutrient Regulation of Transcription and Signaling by O-GlcNAcylation Proceedings of the International Beilstein
Symposium on Chemistry & Time. Martin G. Hicks and Carsten Kettner, Eds. Perspectives in Science 6, 49-57, 2015

INIESS

[=E1=4
E%E

#E @37



Tamio Yamakawa Award 2018
Dr. Gerald Warren Hart

Georgia Research Alliance William Henry Terry, Sr. Eminent Scholar

in Drug Discovery and Professor of Biochemistry and Molecular Biology,
Complex Carbohydrate Research Center, University of Georgia,

Athens GA 30602, USA

Japan Consortium for Glycobiology and Glycotechnology (GCGG)
16th Symposium, Ito Hall, University of Tokyo,, November 26, 2018

han research. It isgmy hobby and

F b
“M-}
> 5%

(B ARAERERT



	2019-1TY Award Lecture
	2

