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ABSTRAK 

 

PENGARUH PEMILIHAN JUMLAH TRAYEKTORI TERHADAP 

ΔG PENGIKATAN MIP–RAPAMYCIN DENGAN  

METODE UMBRELLA SAMPLING  DAN  

KECEPATAN TARIKAN 0,001 nm ps-1 

 

DEWI SOVIYANA PUTRI 

2443022243 

 

Macrophage Infectivity Potentiator (Mip) merupakan salah satu 

faktor virulensi yang berperan dalam proses infeksi bakteri Legionella 

pneumophila. Perubahan energi bebas (ΔG) digunakan untuk mengevaluasi 

kekuatan dan kestabilan pengikatan kompleks protein-ligan. Penelitian ini 

menggunakan metode Umbrella Sampling karena mampu menghitung 

perubahan energi bebas melalui pengambilan sampel di sepanjang koordinat 

reaksi dan menghasilkan profil potensial gaya rata-rata (PMF). Penelitian ini 

bertujuan untuk menghitung nilai ΔG pengikatan kompleks Mip-rapamycin 

menggunakan variasi jumlah trayektori serta mengetahui pengaruhnya 

terhadap hasil perhitungan. Simulasi dilakukan pada kecepatan tarikan 0,001 

nm ps⁻¹ menggunakan variasi jumlah trayektori sebanyak 35, 40, dan 45. 

Hasil penelitian menunjukkan bahwa nilai ΔG untuk 35, 40, dan 45 trayektori 

berturut-turut sebesar -43,219 kJ/mol, -43,420 kJ/mol, dan -43,395 kJ/mol. 

Perbedaan nilai ΔG yang diperoleh relatif kecil, sehingga menunjukkan 

bahwa variasi jumlah trayektori memberikan pengaruh yang sangat kecil 

terhadap hasil perhitungan energi bebas pengikatan kompleks Mip-

rapamycin. 

 

Kata kunci: Mip, Legionella pneumophila, Rapamycin, Perubahan Energi 

Bebas, Umbrella Sampling 
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ABSTRACT 

 

THE EFFECT OF CHOOSING THE NUMBER TRAJECTORIES ON 

THE ΔG OF MIP-RAPAMYCIN USING THE UMBRELLA 

SAMPLING METHOD WITH A PULLING SPEED OF  0.001 nm ps-1 

 

DEWI SOVIYANA PUTRI 

2443022243 

 

Macrophage Infectivity Potentiator (Mip) is one of the virulence 

factors involved in the infection process of Legionella pneumophila. Free 

energy change (ΔG) is used to evaluate the strength and stability of protein-

ligand complex binding. This study employed the Umbrella Sampling 

method because it enables the calculation of free energy changes through 

sampling along the reaction coordinate and generates a potential of mean 

force (PMF) profile. The aim of this study was to calculate the binding free 

energy (ΔG) of the Mip-rapamycin complex using different numbers of 

trajectories and to evaluate their effects on the calculated results. Simulations 

were performed at a pulling rate of 0.001 nm ps⁻¹ using 35, 40, and 45 

trajectories. The results showed that the ΔG values for 35, 40, and 45 

trajectories were -43.219 kJ/mol, -43.420 kJ/mol, and -43.395 kJ/mol, 

respectively. The differences among the obtained ΔG values were relatively 

small, indicating that variations in the number of trajectories had only a minor 

effect on the calculated binding free energy of the Mip-rapamycin complex. 

 

Keywords: Mip, Legionella pneumophila, Rapamycin, Free Energy 

  Change, Umbrella Sampling 
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