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Two modifications, one protein: The multiple roles that pCAF plays in post translational modifications. A summary of data

[bookmark: _GoBack]Major Histocompatibility Complex Class II (MHC II) is a cell surface protein expressed on antigen presenting cells of the adaptive immune system. MHC II molecules present exogenous peptides to CD4+ T cells in order to activate adaptive immune responses against extracellular pathogens. Dysregulated expression of MHC II leads to multiple disease phenotypes including severe immunodeficiency, autoimmune disease, and cancers. Because of its importance, MHC II is tightly regulated at the level of transcription by the Class II Transactivator (CIITA). CIITA activity is in turn regulated by a series of post translational modifications including acetylation and mono and polyubiquitination. Acetylation enhances CIITA activity by increasing CIITA nuclear localization while polyubiquitination decreases CIITA activity by increasing CIITA degradation. p300/CBP Associated Factor (pCAF) is a histone acetyltransferase with  well-known roles in protein  acetylation, including the acetylation of CIITA at two sites critical for CIITA’s nuclear localization. pCAF has recently been identified to also functioning as a ubiquitin ligase with the capability of adding ubiquitin groups to proteins. Our lab seeks to elucidate the full role pCAF plays in regulating CIITA activity and thus, MHC II expression. 


	We previously have shown pCAF and CIITA associate in African Green Monkey Kidney cells. Recent data from our lab indicates over expression of pCAF increases CIITA ubiquitination. Both acetylation and ubiquitination occur on lysine residues. pCAF is known to acetylate CIITA on Lysine residues 141 and 144, and as acetylation typically precedes ubiquitination, first we determined if pCAF still associated with CIITA if these acetylation sites were mutated.  We performed a co-immunoprecipitation experiment where Lysine 141 and Lysine 144 were mutated to argentine residues in order to prevent pCAF’s association with CIITA via its acetyltransferase activity. Our results indicated pCAF continued to associate with CIITA even when the acetylation sites were mutated, suggesting  pCAF’s role in regulating CIITA likely extended beyond acetylation.   Further, we demonstrated CIITA acetylation mutants that co-immunoprecipitated with pCAF were ubiquitinated, thus confirming that CIITA ubiquitination was independent of pCAF’s acetyltransferase properties. 

	The next step in understanding the complex relationship between pCAF and CIITA ubiquitination was to analyze the ubiquitination status of the CIITA lysine mutants in the presence and absence of pCAF. For this experiment, wild type CIITA or the Lysine 141 and Lysine 144 mutants were co-immunoprecipitated with pCAF and CIITA was screened for its ubiquitination status. Our results indicated the addition of pCAF lead to decreased ubiquitination in the lysine mutants of CIITA. It is possible this decrease is due to a variety of factors, including CIITA degradation via the 26S proteasome, as the proteasome recognizes Lysine 48 linked polyubiquitination. To confirm this possibility, an additional experiment was performed. 

Our results indicate that pCAF plays a dual role in regulating CIITA activity and thus, plays critical roles in the regulation MHC II and the adaptive immune response, although it is not yet known to what extent pCAF plays in the addition of polyubiquitin linkages. The diverse roles that pCAF plays in regulating CIITA indicate other proteins may be dually regulated by pCAF, thus adding to the complexity of crosstalk between posttranslational modifications that regulate various proteins within the cell.

