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ABSTRAK 

 

SIMULASI MIP DENGAN SENYAWA SIKLOHEKSIMIDA 2-(4-

((2R)-2-((1S, 3S, 5S)-3-5-DIMETIL-2-OKSOSIKLOHEKSIL)-2-

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

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

 

NADILLAH HIDAYATUL AYU SOLICHAH 

24433018152 

 

Bakteri Gram negatif Legionella pneumophila merupakan 

penyebab Legionnaires’ disease. Bakteri ini memiliki protein macrophage 

infectivity potentiator (MIP), yaitu suatu faktor virulensi utama. Pada 

penelitian ini akan dipelajari interaksi kompleks ligan 2-(4-((2R)-2-

((1S,3S,5S)-3-5-dimetil-2-oksosikloheksil)-2-hidroksietil-2,6 

dioksopiperidin-1-il)-N-((1R,5S,7R)-1-hidroksitrisiklo [3.3.1.13,7] dekan-3-

il) asetamida dengan protein MIP, menggunakan metode simulasi dinamika 

molekul. Topologi dan koordinat GROMACS dihasilkan dengan medan 

gaya AMBER versi 18 untuk mensimulasikan kompleks. Simulasi dinamika 

molekul 200 ns menunjukkan nilai rata–rata RMSD untuk semua atom 

protein dan penyusun tulang belakang masing–masing adalah 0,26 nm dan 

0,18 nm. Hasil perhitungan RMSF menunjukkan bahwa pada sub bagian 6 

dan 13 memiliki fleksibilitas tertinggi. Interaksi antara MIP dan ligan 

turunan sikloheksimida terjadi melalui interaksi ikatan hidrogen (Y55, D66, 

Q78, A108, dan Y109) dan interaksi hidrofobik (T50, Y55, F65, D66, F77, 

Q78, S80, Q81, V82, I83, T86, D106, Y109, G110, R112, F114, I118, dan 

F126). Selama membentuk kompleks, ligan turunan sikloheksimida 

mengalami perubahan konformasi. 

 

Kata kunci: Legionella pneumophila, macrophage infectivity potentiator,  

                     simulasi dinamika molekul 
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ABSTRACT 

 

SIMULATION OF MIP WITH CYCLOHEXIMIDE 2-(4-((2R)-2-((1S, 

3S, 5S)-3-5-DIMETHYL-2-OXOCYLOHEXYL)-2-HYDROXYETIL-

2,6-DIOXOPYPERIDIN-1-YL)-N- ((1R, 5S, 7R)-1-

HYDROXYTRICYCLO [3.3.1.13,7] DEKAN-3-YL) ACETAMIDE 

 

NADILLAH HIDAYATUL AYU SOLICHAH 

24433018152 

 

The gram-negative bacteria Legionellap pneumophila cause of 

Legionnaires' disease. This bacterium has a macrophage infectivity 

potentiator (MIP), a virulence factor. This study aims to investigate the 

complex interaction between ligand 2-(4-((2R)-2-((1S,3S,5S)-3-5-dimethyl-

2-oxocyclohexyl)-2-hydroxyethyl-2,6-dioxopiperidin-1-yl)-N-((1R,5S,7R)-

1-hydroxytricyclo [3.3.1.13,7] decan-3-yl) acetamide with MIP protein, 

using molecular dynamics simulation method. GROMACS topology and 

coordinates were generated with AMBER version 18 force field. The 

average RMSD values of the 200 ns time of simulations for all protein 

atoms and backbone atoms are 0.26 nm and 0.18 nm, respectively. The 

RMSF calculation revealed that the sub part 6 and 13 exhibited the highest 

flexibility. The interactions between MIP and cycloheximide derivatives 

occurred through hydrogen bond interactions between residues Y55, D66, 

Q78, A108 and Y109, and hydrophobic interactions of residues T50, Y55, 

F65, D66, F77, Q78, S80, Q81, V82, I83, T86, D106, Y109, G110, R112, 

F114, I118, and F126. During the simulation, conformational changes in 

cycloheximide derivative ligand were observed. 

 

Keywords: Legionella pneumophila, macrophage infectivity potentiator,  

 molecular dynamic simulations 
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