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ABSTRAK

PENGARUH JARAK COM MIP-RAPAMYCIN TERHADAP
IKATAN HIDROGEN DAN INTERAKSI HIDROFOBIK
MENGGUNAKAN METODE UMBRELLA SAMPLING DENGAN
KECEPATAN 0,005 nm ps’*

REGINA GANDHI
2443022255

Protein Macrophage Infectivity Potentiator (Mip) merupakan
protein virulensi pada Legionella pneumophila yang memiliki aktivitas
peptidyl prolyl cis/trans isomerase (PPlase). Aktivitas tersebut dapat
dihambat oleh rapamycin melalui pembentukan kompleks dengan protein
Mip. Ikatan hidrogen dan interaksi hidrofobik berperan dalam
mempertahankan pengikatan rapamycin pada protein Mip. Penelitian ini
bertujuan untuk mengetahui peranan ikatan hidrogen dan interaksi
hidrofobik menggunakan metode umbrella sampling dengan kecepatan
penarikan 0,005 nm ps~'.Simulasi dilakukan selama 450 ns dan dianalisis
berdasarkan perubahan interaksi selama proses pelepasan ligan dari kantong
pengikatan protein. Hasil penelitian menunjukkan bahwa semakin jauh
jarak antara protein Mip dan ligan rapamycin menyebabkan interaksi ikatan
hidrogen dan interaksi hidrofobik terputus secara bertahap. Interaksi ikatan
hidrogen melibatkan residu Y55, T76, S80, 183, dan Q81, dengan interaksi
yang melibatkan residu Q81 bertahan paling lama hingga 201 ns. Interaksi
hidrofobik melibatkan residu F77, W86, dan V114, dengan interaksi antara
residu F77 dan gugus piranosil rapamycin bertahan paling lama hingga 210
ns. Interaksi hidrofobik bertahan lebih lama dibandingkan ikatan hidrogen
sehingga berperan lebih besar dalam mempertahankan pengikatan
rapamycin pada protein Mip.

Kata kunci: Mip, Rapamycin, Umbrella Sampling, Ikatan Hidrogen,
Interaksi Hidrofobik



ABSTRACT

THE EFFECT OF MIP-RAPAMYCIN COM DISTANCE ON
HYDROGEN BONDS AND HYDROPHOBIC INTERACTIONS
USING THE UMBRELLA SAMPLING METHOD AT A PULLING
RATE OF 0.005 nm ps™

REGINA GANDHI
2443022255

Macrophage Infectivity Potentiator (Mip) is a virulence protein of
Legionella pneumophila that exhibits peptidyl prolyl cis/trans isomerase
(PPlase) activity. This activity can be inhibited by rapamycin through the
formation of a Mip—rapamycin complex. Hydrogen bonds and hydrophobic
interactions play important roles in maintaining the binding of rapamycin to
the Mip protein. This study aimed to investigate the effect of the distance
between the Mip protein and rapamycin ligand on hydrogen bonds and
hydrophobic interactions using the umbrella sampling method with a
pulling rate of 0.005 nm ps™'. The simulation was conducted for 450 ns, and
the interactions were analyzed during the ligand dissociation process from
the protein binding pocket. The results showed that increasing the distance
between the Mip protein and rapamycin ligand gradually disrupted both
hydrogen bonds and hydrophobic interactions. Hydrogen bonds involved
residues Y55, T76, S80, 183, and Q81, with the interaction involving
residue Q81 persisting the longest, up to 201 ns. Hydrophobic interactions
involved residues F77, W86, and V114, with the interaction between
residue F77 and the pyranosyl group of rapamycin persisting the longest, up
to 210 ns. Hydrophobic interactions persisted longer than hydrogen bonds,
indicating a greater contribution to maintaining rapamycin binding to the
Mip protein.

Keywords: Mip, Rapamycin, Umbrella Sampling, Hydrogen Bond,
Hydrophobic Interaction
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