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In the present study, the use of proteomics techniques and bioinformatics tool was carried out to predict the potential bioactivities of Portuguese oyster (Crassostrea angulata). A total of 8 protein bands were excised and analyzed through proteomics approaches including in-gel digestion, LC-MS/MS analysis, and Mascot database search. Out of 352 Crassostrea spp. proteins identified, 5 proteins (myosin heavy chain isoform X1, paramyosin isoform X2, tropomyosin isoform X1, myosin regulatory light chain B isoform X2, and actin) belonging to C. gigas were selected based on their protein scores and sequence coverage. To validate the representation of these proteins and its utilization in the subsequent enzymatic hydrolysis simulation, BLAST analysis was performed to compare the level of similarity of C. gigas proteins with its C. angulata counterparts. Comparison of myosin essential light chain proteins and enzymes such as ATP synthase F0 subunit 6 and NADH dehydrogenase subunit 1 from the two oyster species resulted in 100%, 99.56% and 98.46% identities, respectively. Enzymatic hydrolysis simulation by BIOPEP-UWM database predicted that pepsin (pH>2) can theoretically release highest number of bioactive peptides, predominantly dipeptidyl peptidase IV (DPP-IV) inhibitory peptides, followed by stem bromelain and papain. To confirm the reliability of these predictions, C. angulata proteins were assessed in vitro. Results showed that all hydrolyzed samples possessed inhibitory effect against DPP-IV, with pepsin hydrolysate (PEH) having the strongest activity of 44.34% at 2 mg/ml. Overall, in vitro analysis results corresponded with in silico predictions. Moreover, current findings suggest that in silico analysis is a rapid method of predicting bioactive peptides in food proteins and selecting suitable enzymes for hydrolysis. 
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