Analysis of potential bioactive peptides from Chlorella sorokiniana proteins using proteomic methods coupled with bioinformatics analyses
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Abstract 
Chlorella is one of the most ecologically and nutritionally significant microalgae and a good source of beneficial substances like bioactive peptides. The present study isolated proteins from Chlorella sorokiniana and subjected it to in silico analysis to predict potential bioactive peptides. Molecular characterization of proteins was done by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) in combination with proteomics techniques. The proteomics techniques identified 8 proteins from 10 protein bands of the SDS-PAGE. Results by BIOPEP’s profile of bioactive peptides tools revealed that proteins of C. sorokiniana have the highest number of dipeptidyl peptidase-IV (DPP IV) inhibitors, with high occurrence of other bioactive peptides such as angiotensin-I converting enzyme (ACE) inhibitor, glucose uptake stimulant, antioxidant, regulating, anti-amnestic and antithrombotic peptides. In silico analysis of enzymatic hydrolysis revealed that pepsin (pH > 2), bromelain and papain were proteases that can release relatively larger quantity of bioactive peptides. In addition, combinations of different enzymes in hydrolysis were observed to release higher numbers of bioactive peptides compared to using individual proteases. In silico results indicate the potential of protein isolated from C. sorokiniana as a source of high value products with pharmaceutical and nutraceutical application potential.
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