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Homocysteine is a reactive thiol containing amino acid and is being implicated to be associated with a multitude of diseases. However the role of homocysteine in disease causation is still poorly understood. One of the hypotheses proposed for homocysteine mediated toxicity was the molecular target hypothesis which proposed that homocysteine could interact and modulate the activity of molecular targets directly through its reactive thiol group. The earliest analyzed proteins for thiol mediated toxicity were antioxidant enzymes not only because homocysteine was associated with oxidative stress but also these proteins had reactive cysteine residues that were redox active. In our current analysis we revisit this theory with structural and bioinformatic insights which can add strength to this hypothesis. Materials and Methods: In this report the annotated human proteome release of Swissprot 48.0 (September 2005) consisting of 12838 proteins were taken up for analysis. The proteins were sorted out based on their cysteine content. Proteins that had more than 5% cysteine were taken up for further analysis. The resulting 1023 cysteine rich proteins were scrutinized for function, structural properties and disease association. These proteins were also mapped onto their respective pathways to see if specific pathways are overrepresented by cysteine rich proteins. Results: the analysis of the 1023 cysteine rich proteins revealed that most of the proteins are transmembrane or secreted proteins, had metal ions in them and was previously associated with hyperhomocysteinemia in case control studies. Furthermore we found that hemostasis, notch signaling and transcriptional regulation pathways were significantly overrepresented with cysteine rich proteins and prior literature reports indicate hyperhomocysteinemia to be associated with aberrant coagulation and developmental anomalies, signifying the plausibity of molecular target hypothesis.

