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Abstract: The difference in antibacterial activity of bitter peptides in yak milk hard cheese and the
amino acid and position information of their interaction with different bacterial proteins were

studied. The bioinformatic methods were used to calculate the molecular characteristics of four bitter
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peptides including RPKHPIK (RK7), TPVVVPPFL (TL9), VYPFPGPIPN (VNI10) and
SLVYPFPGPIPN (SN12) in yak milk hard cheese. The molecular docking tool was used to study the
antibacterial activity of peptides and the molecular mechanism of the interaction between peptides
and different bacterial proteins (E. coli SBNS, Staphylococcus aureus 4ALM, Salmonella 6CH3) at
the molecular level. BIOPEP database comparison was used to characterize the antibacterial activity
of peptides. The results showed that the net charge of RK7 was 3.1, and the proportion of
hydrophobic amino acids was 42.86% . The net charge of TL9 was 0, and the proportion of
hydrophobic amino acids was 88.89%. The hydrophobic moments of VN10 and SN12 were 0.189
and 0.372, respectively, and the proportion of hydrophobic amino acids was 70.00% and 66.67%,
respectively. Both RK7 and TL9 could form ligand-receptor complex conformations with SBNS,
4ALM and 6CH3, while VN10 and SN12 could only form ligand-receptor complex conformations
with 4ALM and 6CH3. After comparing RK7, TL9, VN10 and SN12 with the antibacterial peptide
database, it was found that RK7 was a peptide with known antibacterial activity with the highest
similarity of 100% , and TL9, VN10 and SN12 were potential new antibacterial peptides with
antibacterial activity. The antibacterial activity of four bitter peptides was predicted through analysis
of peptide molecular characteristics, molecular docking and database comparison. The inhibitory
activity of E. coli was RK7 > TL9, while RK7 > VNI10 > TL9 > SN12 for that of Staphylococcus
aureus and RK7 > TL9 > VN10 > SN12 for that of Salmonella inhibitory activity. This study could
provide a theoretical reference for studying the structural characteristics and antibacterial activity of
bitter peptides from yak milk hard cheese at the molecular level.

Keywords: yak milk hard cheese, bitter peptides, antibacterial activity, molecular docking
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Fig. 1 Chemical structure of RK7, TL9, VN10 and SN12
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