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ABSTRAK

SIMULASI DINAMIKA MOLEKUL KOMPLEKS LIGAN
TURUNAN SENYAWA SIKLOHEKSIMIDA (2-[2-(3,5-DIMETIL-2-
OKSOSIKLOHEKSIL)-2-HIDROKSIETIL]-2,6-PIPERIDINDION-N-

(3,5-DIMETILADAMANTAN-1-IL)ETANAMIDA) DENGAN
PROTEIN MACROPHAGE INFECTIVITY POTENTIATOR DARI
Legionella pneumophila

AURA YUNITA CANTIKA DEWI
2443018182

Bakteri Gram negatif Legionella pneumophila menyebabkan
penyakit legioner. Bakteri ini memiliki protein macrophage infectivity
potentiator (Mip), protein virulensi. Penelitian ini bertujuan untuk
mempelajari interaksi kompleks protein Mip dengan turunan sikloheksimida,
(2-[2-(3,5-dimetil-2-oksosikloheksil)-2-hidroksietil-2,6-  piperidindion-N-
(3,5-dimetiladamantan-1-il)etanamida), menggunakan metode simulasi
dinamika molekul klasik. Topologi dan koordinat GROMACS dihasilkan
dengan medan gaya AMBER18 untuk mensimulasikan kompleks. Nilai rata-
rata RMSD untuk semua atom protein dan atom tulang belakang masing-
masing adalah 0,26 dan 0,18 nm. Hal ini menunjukkan bahwa fleksibilitas
atom rantai samping lebih tinggi daripada atom tulang belakang. Analisis
nilai RMSF juga dibuktikan dengan hasil Dihedral angle principal
component analysis (dPCA) yang terdapat pada residu asam amino yaitu
1118, V82, Q81, F77 dan P117.

Kata kunci: macrophage infectivity potentiator, Legionella pneumophila,
simulasi MD, turunan sikloheksimida, faktor virulensi



ABSTRACT

MOLECULAR DYNAMICS SIMULATION OF LIGAND COMPLEX
CYCLOHEXIMIDE DERIVATIVES (2-[2-(3,5-DIMETHYL-2-
OXOCYCLOHEXYL)-2-HYDROXYETHYL]-2,6-
PIPERIDINEDION-N-(3,5-DIMETHYLADAMANTANE-1-
YL)ETHANAMIDE) WITH MACROPHAGE INFECTIVITY
POTENTIATOR PROTEIN FROM Legionella pneumophila

AURA YUNITA CANTIKA DEWI
2443018182

The Gram negative bacteria Legionella pneumophila causes
Legionnaires’ disease. This bacteria has a macrophage infectivity
potentiator (Mip), a virulence protein. This work aims to study the
interaction of the complex Mip protein with a cycloheximide derivative,
(2-[2-(3,5-dimethyl-2-oxocyclohexyl)- 2-hydroxyethyl-2,6-
piperidindion-N-(3,5-dimethyladamanthane-1-yl)ethanamide), using a
classical molecular dynamics simulation method. GROMACS topology
and coordinates were generated with the AMBER18 force field to simulate
the complex. The average value of the RMSD for all protein atoms and the
backbone atoms were 0.26 and 0.18 nm, respectively. This indicates that
the flexibility of the sidechain atoms was higher than the backbone atoms.
The analysis of RMSF value was also proven by the results of the Dihedral
angle principal component analysis (dPCA) found in amino acid residues,
namely 1118, V82, Q81, F77 and P117.

Keywords : macrophage infectivity potentiator, Legionella pneumophila,
MD simulation, cycloheximide derivative, virulence factor
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