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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.):  The overall goal is to involve graduate and undergraduate students to investigate possible role of 
newly discovered O-glycosylation in the regulation of protein function.  We will use glycogen synthase kinase-3β 
(GSK-3β) as a model substrate for O-glycosylation studies. Key milestones for this proposal are to determine the 
sequence of  O-glycosylation site(s) in GSK-3β and to determine the effects of O-glycosylation on its activity. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
 
In recent years many nucleocytoplasmic proteins have been shown to be glycosylated by the addition 
of a single N-acetylglucosamine in O-glycosidic linkage to serine or threonine residues.  Addition of 
O-GlcNAc is dynamic and in many cases affects protein function.  Sites of O-glycosylation are 
similar to O-phosphorylation and in some cases the same site may be O-glycosylated or O-
phosphorylated.  Glycogen synthase kinase-3β (GSK-3β), an important enzyme in many cellular 
processes, is O-glycosylated and this modification reduces its activity.  We will investigate functional 
onsequences of this O-glycosylation further to relate structure and function of GSK-3β.  The 
stoichiometry and site of O-GlcNAc modification will be determined.  The effect of O-GlcNAc 
modification of GSK-3β on its Km and Vmax values for a peptide substrate will be determined.  We 
will investigate the ability of the O- GlcNAc modified GSK-3β to phosphorylate and inactivate 
glycogen synthase.  The effects of O-GlcNAc modification on the rate of autophosphorylation of 
GSK3β will also be determined and correlated to its inactivation. Furthermore,  glycogen-protein 
complex that contains most of the enzymes of glycogen metabolism will be digested with amylase 
and the released  enzymes will be tested as potential substrates for the O-GlcNAc transferase.  The 
results of this proposal will define the role of this newly discovered posttranslational modification in 
the regulation of GSK-3β function in vitro.  This in turn will help design experiments for studying the 
role of O- GlcNAc transferase in the regulation of GSK-3β function in vivo. 
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project relevant to California.  Do not include proprietary or confidential information.  This may 
be distributed before the funding decision has been finalized. 
For the past twenty years my laboratory has been investigating the roles of protein kinases and phosphatases in the 
regulation of cellular function, more specifically glycogen metabolism.  Protein kinases are important enzymes that 
alter protein function by covalently attaching phosphate groups (O-phosphorylation) to amino acids serine, 
threonine and tyrosine. The phosphatases reverse the action of kinases by removing these phosphates.  We are now 
interested in another modification (O-glycosylation) that also occurs on serines and threonines.  In this case there is 
enzymatic covalent addition of a single sugar termed N-acetylglucosamine (GluNAc) on to these amino acids. The 
enzyme that catalyzes this reaction is called O-GlcNAc transferase or OGT. Many proteins including some kinases 
are O-phosphorylated as well as O-glycosylated.  The role of O-glycosylation is not clear.  My laboratory is very 
much interested in determining the functional consequences of O-glycosylation. This is a change of direction for 
my lab form O-phosphorylation to O-glycosylation. We are also interested in the interactions of these two types of 
modifications at the molecular level.  Undergraduate and graduate students will work on a project in which they 
will determine the possible role of O-glycosylation in the regulation of the activity of an important protein kinase 
termed glycogen synthase kinase-3β (GSK-3).  The site of O-glycosylation and its effects on GSK-3β activity will 
be determined by determining Km and Vmax of the non-glycosylated and O-glycosylated GSK-3β.  Because O-
glycosylation of proteins increases and glycogen synthesis decreases in diabetes, the students will also determine if 
any of the glycogen metabolizing enzymes is/are also O-glycosylated.                                                            


