Research Proposal 

Carbonylation of Carbonic Anhdydrase 

In recent years carbonylation has been identified as a post-translational modification of proteins that is known as a biomarker of aging. Carbonylation is the oxidation of certain residues in proteins by reactive oxygen species. The incidence of carbonylation increases with age. It is a detriment to proteins because it affects protein function and possibly targets structural motifs. It also occurs frequently in areas of high metabolism in the cell and in organism. 

Previously studies have measured the levels of carbonylation on proteins. There is a lack of research on identification of targeted carbonylated sites on proteins nor do scientists know why carbonylation occurs on specific residues. 

Human Carbonic Anhydrase I is an enzyme used for the reversible catalysis of bicarbonate to carbon dioxide. It is a key regulator of pH and has an important part in the circulatory system by carbon dioxide in target tissues and lungs. 

Method 

Carbonic anhydrase will be carbonylated by α,β unsaturated aldehydes which are the products of oxidation of lipids and sugars by reactive oxygen species. The α,β unsaturated aldehyde used will be acrolein, the most reactive of them. Because aldehydes are very reactive and will react with other residues in the protein, after the acrolein is added to the anhydrase, the reaction will be neutralized by sodium borohydride by replacing the aldehydes on the protein with alcohols. The protein will then be digested with trypsin and analyzed via the mass spectrometer. The mass spectrometer will read the sequences of residues and residues with abnormal masses (presumably the previously carbonylated ones) will be identified. The results of the mass spectrometry will be put into the program Bioworks in order to ensure that the correct protein has been analyzed and identify where on the surface of the protein they are structurally located. 

Goals 

Our goals for this experiment are to successfully carbonylate residues on carbonic anhydrase and identify possible sites and structural motifs that are targets for carbonylation. We hope to expand the project to carbonylating other proteins involved in metabolism in an effort to more fully understand the specificity of carbonylation on certain residues and proteins. 
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