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ABSTRAK 
 

PERHITUNGAN ENERGI BEBAS MIP-SENYAWA 
SIKLOHEKSIMIDA 2(4-((2R)-2-(1S,3S,5S)-3-5-DIMETIL-2-

OKSOSIKLOHEKSIL)-2-HIDROKSIETIL)-2,6-
DIOKSOPIPERIDIN-1-IL)-N-((1R,5R,7S)1,7-

DIMETILTRISIKLO[3.3.1.13,7]DEKAN-3-IL)ASETAMIDA 
 

VANESSA 

2443019276 

 

 
Legionnaires’ disease disebabkan oleh bakteri Legionella 

pneumophila.  Obat yang sering digunakan dalam pengobatan 
Legionnaires’ disease adalah antibiotik, namun penggunaan antibiotik juga 
memiliki kelemahan yaitu terjadinya resistensi. Macrophage infectivity 
potentiator (Mip) adalah faktor virulensi dalam berbagai patogen termasuk 
Legionella pneumophila. Perhitungan perubahan energi bebas bertujuan 
untuk mengetahui afinitas, kespontanan dan interaksi antara ligan dan 
protein target. Metode yang digunakan untuk menghitung perubahan energi 
bebas kompleks antara Mip dengan ligan 2(4-((2R)-2-(1S,3S,5S)-3-5-
dimetil-2-oksosikloheksil)-2-hidroksietil)-2,6-dioksopiperidin-1-il)-N-
((1R,5R,7S)1,7-dimetiltrisiklo[3.3.1.13,7]dekan-3-il)asetamida adalah 
metode molecular mechanics Poisson-Boltzmann surface area (MMPBSA). 
Hasil dari penelitian ini didapatkan perubahan energi bebas pengikatan 
sebesar -147,325 kJ/mol dan beberapa residu yang berkontribusi dalam 
interaksi protein dan ligan, terutama pada sisi pengikatan yaitu Y55, F65, 
D66, F77, Q81, V82, I83, W86, Y109, S113, V114, G116, P117, I118, 
L124, F126. 
 
Kata kunci: Mip (macrophage infectivity potentiator), Legionella 

pneumophila, MMPBSA, turunan sikloheksimida, perubahan 
energi bebas 
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ABSTRACT 
 

FREE ENERGY CALCULATION OF COMPLEX MIP-
CYCLOHEXIMIDE 2(4-((2R)-2-(1S,3S,5S)-3-5-DIMETYL-2-

OXOCYLOHEXYL)-2-HIDROXYETHYL)-2,6-DIOXOPIPERIDIN-
1-YL)-N-((1R,5R,7S)1,7-DIMETHYLTRICYCLO[3.3.1.13,7]DECAN-3- 

YL)ACETAMIDE WITH METHOD MMPBSA 
 

 

VANESSA 

2443019276 

 

Legionnaires’ disease is caused by the bacterium Legionella 
pneumophila. Drugs that are often used in the treatment of Legionnaires’ 
disease are antibiotics, but bacteria can become resistant to antibiotics. 
Macrophage infectivity potentiator (Mip) is a virulence factor in various 
pathogens including Legionella pneumophila. Calculation of free energy 
changes aims to determine the affinity, spontaneity and interaction between 
the ligand and the target protein. The method used to calculate the free 
energy change of the complex between Mip and the ligand 2(4-((2R)-2-
(1S,3S,5S)-3-5-dimethyl-2-oxocyclohexyl)-2-hydroxyethyl)-2,6-
dioxopiperidine-1-yl)-N-((1R,5R,7S)1,7-dimethyltricyclo[3.3.1.13,7]decan-
3-yl)acetamide was the molecular mechanics Poisson-Boltzmann surface 
area (MMPBSA) method. In this study, we obtained the binding free energy 
change of -147.325 kJ/mol and several residues were observed to contribute 
to the interaction of proteins and ligands, especially on the binding site, 
namely Y55, F65, D66, F77, Q81, V82, I83, W86, Y109, S113 , V114, 
G116, P117, I118, L124, and F126. 

 
Keyword: Mip (macrophage infectivity potentiator), Legionella 

pneumophila, MMPBSA, cycloheximide derivative, free 
energy calculation  
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