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For Sarah and the Poomer

The most beautiful thing we can experience is the mysterious. It is the source

of all true and all sciences. He to whom this emotion is strange, who can no

longer pause to wonder and stand rapt in awe, is as good as dead; his eyes

are closed.

Albert Einstein

The Stranger: Take it easy, Dude.

The Dude: Yeah, well. The Dude abides.

The Stranger: The Dude abides. I don't know about you but I take comfort in

that. It's good knowin' he's out there. The Dude. Takin' her easy for all us

sinners.

“The Big Lebowski”, Ethan Coen and Joel Coen
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Abstract

The survival and development of organisms requires the ability of cells to

communicate with the environment and with surrounding cells.  This demand has

led to the evolution of  a number of methods used for communication.  Chief

among these is the ability to modify protein function with post-translational

modifications (PTMs). PTMs allow cells to use a single protein for a variety of

tasks and link protein activity with a specific environmental or cellular cue.

Modification of transcription factors has arisen as a key model for the study of

PTMs and their effects on cell processes. PTMs modulate transcriptional activity

required for key processes such as development, differentiation and cell survival.

The eukaryotic transcription factor cAMP-response element binding

protein (CREB) is a transcription factor that confers dynamic control of a number

of cellular processes including neuronal and pancreatic cell survival,

gluconeogenesis and neuronal long-term potentiation. CREB is activated by

phosphorylation of single serine residue.  The observation that a number of

kinase signaling cascades converge on CREB has led to the question of how

cells deal with the apparent loss of signal identity that occurs as a result of this

convergence. In this thesis I describe the identification, characterization and

functional analysis of a novel PTM of CREB, O-GlcNAc glycosylation, that

provides an additional level of control of CREB activity.  CREB glycosylation

moderates phosphorylation-dependent CREB activity and reduces CREB-

dependent gene expression in pancreatic -cells, and as a result promotes -cell

death, as observed in type II diabetes. CREB glycosylation offers us an example

of how cells use multiple PTMs to control protein function and how dysfunction in

the regulation of these modifications may contribute to disease states.
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