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ABSTRACT
Histone deacetylases (HDACs) are a family of enzymes involved in modifying chromatin structure and regulating gene expression.  There are eighteen different isoforms of HDACs and they have been characterized into three classes.  HDACs 1-11 (classes I and II) are zinc hydrolases and contain the same catalytic machinery.  The class III HDACs, called sirtuins (SIRT1-7), require the cofactor NAD+ for activity and act by a different catalytic mechanism than classes I and II.  The Mrksich group has begun to study HDAC8 substrate specificity using a label-free activity assay that combines self assembled monolayers with matrix assisted laser desorption/ionization mass spectrometry, termed SAMDI, and is looking to compare the specificity of different HDACs.  One issue is that these enzymes are not always commercially available, can be quite expensive, and have been previously reported to be difficult to express in bacterial systems.  In this research project, HDAC8 and SIRT2 were expressed and purified in E coli using pET-21a and pET-32c respectively, for further studies with the SAMDI assay.  These enzymes were expressed with a C-terminal His tag and were purified using a Cobalt affinity column.  The expressed HDAC8 exhibited the same specificity as the commercially available enzyme with both positive and negative control substrates.  The future goal of this research is to express as many HDACs as possible to compare their specificities in order to understand nature’s need for eighteen different HDACs.  
