Human CREB1, cAMP responsive element binding 1, is a protein involved in the mediation of gene transcription. 1  CREB1 is modified in a regulatory manner by O-GlcNAc transferase (OGT) in vivo resulting in the addition of β-N-acetylglucosamine (O-GlcNAc) to two amino acid residues.  O-GlcNAc is a post-translational modification of serine and threonine residues that is dynamic and regulatory.  The two O-GlcNAc sites on CREB1 have been mapped to the enzyme’s second glutamine rich (Q2) domain.1  Glutamine rich domains are involved in protein-protein interactions.  The Q2 domain of CREB1 is known to interact with TATA-associated factor (TAF​II130).  O-GlcNAcylation of CREB1 has been shown to inhibit this interaction and subsequently repress transcriptional activity.1   The goal of this project is to investigate the effects of O-GlcNAcylation on the physical properties of CREB1.  Nuclear magnetic resonance (NMR) spectroscopy will be used to study the structure of CREB1 with and without the O-GlcNAc modification.  Four constructs of CREB1 were cloned in pET28b vectors and expressed using minimal media and 15N-ammonium chloride.  The resulting 15N-labeled proteins were analyzed and buffer conditions were optimized using the 1H-15N heteronuclear single quantum correlation (HSQC) NMR experiment.  Results from these experiments and future plans for the project will be presented.
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