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Abstract

Intermolecular interaction or non-covalent interaction plays an important role on the chemical

processes. Intermolecular interaction also involves several phenomena that corresponding to

molecular and macromolecular sciences. Intermolecular interaction phenomena become an important

subject to be learned because they can explain the important process on the human body. One of the

most important processes that can be learned is peptide-metal ion interaction. Peptide-metal ion

interaction plays the important role for the biological process on the human body. One of the peptide-

metal ion interaction that can be learned is cadherin peptide interaction with a metal ion on blood-

brain barrier (BBB). Several methods were done for investigating peptide-metal ion interaction.

Generally, peptide-metal ion interaction can be investigated experimentally and theoretically. The

purpose of this research is to theoretically determine the structure of Ac-CA-NH  (Cysteine-Alanine)

and Ac-VC-NH  (Valine-Cysteine) peptides by ab initio computational approach with a minimum

energy; the interaction stability of Ac-CA-NH  and Ac-VC-NH  with potassium and sodium ions,

respectively; and to understand the contribution of partial charge and Highest Occupied Molecular

Orbital (HOMO) - Lowest Unoccupied Molecular Orbital(LUMO) energy on Ac-CA-NH  and Ac-VC-NH

peptide interaction with potassium and sodium ions. The calculations were carried out on HF/6-31G

including geometry optimization of peptides, geometry optimization of peptide-ion interaction, and

physical and chemical properties determination such as partial charge and HOMO-LUMO energy. The

results show that the most stable structure of Ac-CA-NH  and Ac-VC-NH  peptides were acquired with

minimum energy -965.254 Hartree and -1043.320 Hartree, respectively, proven by their optimization

convergences. The interaction energy of Ac-CA-NH  with sodium and potassium ion indicating the

most stable configurations-1 with interaction energy -189,782 kJ/mol for sodium ion and -141.280

kJ/mol for potassium ion. Meanwhile, the interaction energy of Ac-VC-NH  peptide with sodium and

potassium ions has the most stable configuration-1 with interaction energy -248,562 kJ/mol and

-181,022 kJ/mol, respectively. The partial charge and HOMO-LUMO energy can be used for

understanding the stability of peptide-metal ion interaction and also confirming the reactivity of the

peptide after interactting with a metal ion. © 2018 Author(s).
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