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ABSTRAK

Prediksi dan Simulasi lkatan Senyawa Obat Antimalaria Tafenoquine
terhadap Protein Plasmodium falciparum Kode 1-1500 dengan Metode
Molecular Docking dan Dynamics dalam Upaya Mendukung Kesehatan

Militer
Latar Belakang : Angka kematian akibat infeksi Plasmodium falciparum terus
meningkat, mendesak kebutuhan pengembangan obat antimalaria. Berdasarkan
hasil penelitian terdahulu, tafenoquine diketahui memiliki efek anti Plasmodium
falciparum. Studi in-vitro telah mengkonfirmasi interaksi langsung antara
tafenoquine dan protein Plasmodium falciparum. Berdasarkan teori ikatan protein-
ligan, interaksi ini dapat dijelaskan melalui model lock-key dan induced fit.

Tujuan : Untuk mengetahui binding affinity secara molecular docking antara
senyawa obat tafenoquine dengan protein Plasmodium falciparum dan
mengetahui stabilitas ikatan secara molecular dynamics antara senyawa obat
tafenoquine dengan protein Plasmodium falciparum.

Metode : Penelitian ini merupakan penelitian deskriptif. Penelitian yang dilakukan
dengan membuat gambaran atau deskripsi tentang hasil prediksi dan simulasi
ikatan senyawa tafenoquine dengan protein Plasmodium falciparum. Langkah-
langkah yang dilakukan dalam penelitian ini meliputi preparasi berupa
pengumpulan data struktur protein dan ligan, proses running molecular docking
dan molecular dynamics, menganalisis hasil dan kesimpulan.

Hasil : Hasil docking menunjukkan beberapa kandidat dengan AEnergi lkatan
positif dari rentang 2,5 — 0 , dan protein Aspartate carbamoyltransferase (Kode
PDB : 7ZP2) lanjut dengan molecular dynamics dan diperoleh hasil bahwa
tafenoquine dapat berikatan di reseptor Aspartate carbamoyltransferase namun
ikatan yang dihasilkan kurang stabil .

Kesimpulan : Tafenoquine dapat berikatan dengan protein Plasmodium
falciparum, namun pada protein yang dipilih sebagai reseptor belum menunjukkan
suatu ikatan yang stabil.

Kata kunci : Malaria, Molecular Docking, Molecular Dynamics, Plasmodium
falciparum, Tafenoquine
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ABSTRACT

Prediction and Simulation of the Binding of the Antimalarial Drug
Tafenoquine to Plasmodium falciparum Protein Code 1-1500 using
Molecular Docking and Dynamics Methods in Efforts to Support Military
Health
Background: The death rate due to Plasmodium falciparum infection continues to
increase, pressing the need for the development of antimalarial drugs. Based on
the results of previous research, tafenoquine is known to have anti-Plasmodium
falciparum effects. In-vitro studies have confirmed a direct interaction between
tafenoquine and Plasmodium falciparum proteins. Based on protein-ligand binding
theory, this interaction can be explained through lock-key and induced fit models.
Objective: To determine the binding affinity by molecular docking between the
drug compound tafenoquine and Plasmodium falciparum protein and to determine
the stability of the bond by molecular dynamics between the drug compound

tafenoquine and Plasmodium falciparum protein.

Method: This research is descriptive research. The research was carried out by
creating a picture or description of the results of predictions and simulations of the
binding of the tafenoquine compound to Plasmodium falciparum proteins. The
steps taken in this research include preparation in the form of collecting protein
and ligand structure data, running molecular docking and molecular dynamics
processes, analyzing results and conclusions.

Results: The docking results showed several candidates with positive ABinding
Energy in the range of 2.5 — 0, and the Aspartate carbamoyltransferase protein
(PDB code: 7ZP2) continued with molecular dynamics and obtained results that
tafenoquine could bind to the Aspartate carbamoyltransferase receptor but the
resulting bonds were less stable .

Conclusion: Tafenoquine can bind to Plasmodium falciparum proteins, but the
protein chosen as the receptor has not shown a stable bond.

Keywords : Malaria, Molecular Docking, Molecular Dynamics, Plasmodium
falciparum, Tafenoquine
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