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ABSTRAK 

SIMULASI PENDAHULUAN PROTEIN FKBP12-LIGAN S35DT 

UNTUK PERSIAPAN UMBRELLA SAMPLING 

UMBU DJAMA PUTRA DJAMI 

2443020161 

FKBP12 (FK506 binding protein) merupakan protein dari famili 

FKBP yang memiliki aktivitas enzim peptidyl-prolyl cis/trans isomerase 

(PPIase). Pada penelitian ini akan mempelajari interaksi antara protein 

FKBP12 dan ligan S35Dt (senyawa turunan sikloheksimida dengan subtituen 

gugus adamantan menjauhi rongga pengikatan) menggunakan metode 

umbrella sampling. Simulasi pendahuluan umbrella sampling dilakukan 

dengan menggunakan fast pulling ligand (FPL). Pada simulasi ini akan 

dilakukan pengamatan beberapa parameter simulasi seperti root mean square 

standard (RMSD), root mean square fluctuation (RMSF), gaya tarik, jarak 

center of mass (COM), dan interaksi ikatan hidrogen dan hidrofobik selama 

simulasi menggunakan tiga kecepatan tarikan yaitu 0,01 nm ps-1, 0,005 nm 

ps-1, dan 0,001 nm ps-1. Penilitian ini menunjukan bahwa kecepatan tarikan 

jarak COM semakin cepat intreraksi FKBP12-S35Dt terlepas. Interaksi 

FKBP12-S35Dt terlepas pada waktu 50, 113, dan 279 ps masing-masing 

untuk kecepatan tarikan 0,01 nm ps-1, 0,005 nm ps-1, dan 0,001 nm ps-1. Gaya 

tarik menarik antara protein dan ligan gaya luar semakin besar. Gaya interaksi 

untuk kecepatan tarikan 540, 450, 350 kJ mol-1nm-1. Untuk ikatan hidrogen 

dan interaksi hidrofobik melibatkan residu D37, E54, I90 dan yang terakhir 

lepas adalah D37. 

Kata kunci: FKBP12, S35Dt, Sikloheksimida, Umbrella Sampling, Fast 

Pulling Ligand, 



ii 

ABSTRACT 

PRELIMINARY SIMULATION OF THE FKBP12-S35DT PROTEIN- 

LIGAND COMPLEX FOR UMBRELLA SAMPLING 

PREPARATION 

UMBU DJAMA PUTRA DJAMI 

2443020161 

FKBP12 (FK506 binding protein) is a protein from the FKBP family 

that has peptidyl-prolyl cis/trans isomerase (PPIase) enzyme activity. This 

study examined the interaction between the FKBP12 protein and the S35Dt 

ligand (a cycloheximide-derived compound with an adamantane substituent 

positioned away from the binding cavity) using the umbrella sampling 

method. A preliminary umbrella sampling simulation was performed using 

the fastpulling ligand (FPL) technique. Several simulation parameters were 

observed, including root mean square deviation (RMSD), root mean square 

fluctuation (RMSF), pulling force, center of mass (COM) distance, as well as 

hydrogen-bond and hydrophobic interactions throughout the simulation at 

three different pulling rates: 0.01 nm ps⁻¹, 0.005 nm ps⁻¹, and 0.001 nm ps⁻¹. 

The results show that the higher the COM pulling speed, the faster the 

FKBP12–S35Dt interaction dissociates. The FKBP12–S35Dt complex 

dissociated at 50, 113, and 279 ps for pulling rates of 0.01 nm ps⁻¹, 0.005 nm 

ps⁻¹, and 0.001 nm ps⁻¹, respectively. The external pulling force required to 

separate the protein and ligand increased accordingly, with interaction forces 

of 540, 450, and 350 kJ mol⁻¹ nm⁻¹. Hydrogen bond and hydrophobic 

interactions involved residues D37, E54, and I90, with D37 being the last 

residue to dissociate. 

Keywords: FKBP12, S35Dt, Cycloheximide, Umbrella Sampling, Fast 

Pulling Ligand 
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