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ABSTRAK

Analisis Kekuatan dan Stabilitas Ikatan antara Senyawa Kimia
Tanaman Phylanthus niruri Asal Papua dengan Kandidat Protein-
Protein Target Parasit Plasmodium falciparum dengan Metode
Molecular Docking dan Molecular Dynamics Pada Studi In Silico

Penelitian sebelumnya (Umaranissa, 2024) telah mengidentifikasi
senyawa-senyawa kimia dari ekstrak bahan alam meniran hijau
(Phyllanthus niruri) yang tumbuh di Papua menggunakan teknik LC-MS
QTOF. Salah satu senyawa yang dipilih adalah 3,B-dimethylacrylshikonin,
yang berdasarkan literatur diketahui memiliki sifat antimalaria. Senyawa ini
kemudian dianalisis lebih lanjut menggunakan molecular docking dan
molecular dynamics terhadap sepuluh protein Plasmodium falciparum
terpilih. Penelitian ini menggunakan metode deskriptif observasional,
molecular docking dilakukan terhadap semua senyawa kimia yang telah
diperoleh struktur kimianya (6 senyawa) dengan 100-200 protein P.
falciparum yang strukturnya tersedia di Protein Data Bank. Setelah itu,
dilakukan analisis molecular dynamics untuk menilai stabilitas interaksi
antara senyawa dan protein target. Berdasarkan teknik molecular docking,
senyawa Bergemottin menunjukkan ikatan afinitas paling kuat (-11,1
kcal/mol) dengan protein Hypoxanthine-guanine-xanthine phosphoribosyl-
transferase. Selain itu, Bergemottin juga memiliki delta afinitas positif
tertinggi  (kenaikan 3.3 kcal/mol) terhadap protein M1 family
aminopeptidase, dengan ikatan yang stabil berdasarkan analisis molecular
dynamics. Senyawa lain yang menunjukkan ikatan afinitas tinggi adalah
B,B-dimethylacrylshikonin dan olomoucine. Studi ini menunjukkan bahwa
molecular docking dan molecular dynamics dengan target senyawa kimia
dan protein yang lebih luas berpotensi menemukan target protein

antimalaria yang lebih baik.

Kata Kunci: meniran hijau, Plasmodium falciparum, molecular docking,

molecular dynamics
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ABSTRACT

Analysis of Bond Strength and Stability between Chemical
Compounds of Phylanthus niruri Plant of Papuan Origin with
Candidate Target Proteins of Plasmodium falciparum Parasite by
Molecular Docking and Molecular Dynamics Methods in In Silico
Study

Previous research (Umaranissa, 2024) has identified chemical compounds
from extracts of green meniran (Phyllanthus niruri) growing in Papua using
LC-MS QTOF technique. One of the compounds selected was f,(-
dimethylacrylshikonin, which based on the literature is known to have
antimalarial properties. This compound was then further analyzed using
molecular docking and molecular dynamics against ten selected
Plasmodium falciparum proteins. This study used descriptive observational
method, molecular docking was carried out on all chemical compounds that
have obtained chemical structures (6 compounds) with 100-200 P.
falciparum proteins whose structures are available in the Protein Data Bank.
After that, molecular dynamics analysis was carried out to assess the
stability of the interaction between the compound and the target protein.
Based on molecular docking technique, Bergemottin compound showed the
strongest affinity binding (-11.1 kcal/mol) with Hypoxanthine-guanine-
xanthine phosphoribosyl-transferase protein. In addition, Bergemottin also
has the highest positive affinity delta (3.3 kcal/mol increment) towards M1
family aminopeptidase proteins, with a stable bond based on molecular
dynamics analysis. Other compounds that showed high affinity binding were
B,B-dimethylacrylshikonin and olomoucine. This study shows that molecular
docking and molecular dynamics with a wider range of chemical compound

and protein targets can potentially find better antimalarial protein targets.

Keyword: green chiretita, Plasmodium falciparum, molecular docking,

molecular dynamics
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