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ABSTRAK

INTERAKSI MOLEKULER SENYAWA FRAKSI AIR DAUN
BENALU BATU (Paraboea sp.) TERHADAP BAX: 4
COMPUTATIONAL MODELING

Najma Aliya

Kanker adalah kelompok penyakit yang ditandai oleh pertumbuhan sel
abnormal yang tidak terkendali dan dapat menyebar ke bagian tubuh lain,
menyerang serta merusak jaringan sehat di sekitarnya. Penelitian ini bertujuan
untuk mengeksplorasi dan menganalisis interaksi molekuler antara senyawa
bioaktif pada fraksi air daun benalu batu (Paraboea sp.), yaitu Nictoflorin, Caffeic
acid, dan Betaine, terhadap protein BAX yang berperan dalam jalur apoptosis sel
kanker menggunakan pendekatan pemodelan komputasi molecular docking.
Protein BAX merupakan protein pro-apoptosis yang berperan penting dalam
induksi kematian sel kanker, sedangkan daun benalu batu diketahui mengandung
senyawa bioaktif yang potensial sebagai agen antikanker. Molecular docking
dilakukan menggunakan software AutoDock Vina untuk memprediksi afinitas
ikatan dan jenis interaksi molekuler yang terjadi antara senyawa dengan domain
aktif protein BAX. Hasil penelitian menunjukkan bahwa Nictoflorin memiliki
afinitas ikatan terkuat dengan nilai -8,5 kcal/mol, diikuti oleh Caffeic acid (-5,3
kcal/mol) dan Betaine (-3,0 kcal/mol). Interaksi tersebut melibatkan berbagai jenis
ikatan seperti ikatan hidrogen, ikatan van der Waals, ikatan hidrofobik, dan ikatan
karbon-hidrogen yang berperan dalam stabilisasi kompleks protein-ligan.
Penelitian ini mengindikasikan bahwa senyawa Nictoflorin memiliki potensi
sebagai kandidat agen antikanker yang menarget protein BAX.

Kata-kata kunci: Kanker, Benalu Batu (Paraboea sp.), Molecular Docking,
Protein BAX, Nictoflorin, Caffeic acid, Betaine.
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ABSTRAK

MOLECULAR INTERACTIONS OF COMPOUNDS FROM
THE WATER FRACTION OF STONE MISTLETOE LEAVES
(Paraboea sp) WITH BAX: A COMPUTATIONAL MODELING

Najma Aliya

Cancer is a group of diseases characterized by uncontrolled abnormal cell
growth that can spread to other parts of the body, attacking and damaging
surrounding healthy tissues. This study aims to explore and analyze the molecular
interactions between bioactive compounds in the aqueous fraction of batu
mistletoe leaf (Paraboea sp.), namely Nictoflorin, Caffeic acid, and Betaine, and
the BAX protein which plays a role in the apoptosis pathway of cancer cells using
a computational molecular docking approach. The BAX protein is a pro-apoptotic
protein that plays an important role in inducing cancer cell death, while batu
mistletoe leaf is known to contain bioactive compounds with potential as
anticancer agents. Molecular docking was performed using AutoDock Vina
software to predict the binding affinity and types of molecular interactions
occurring between the compounds and the active domain of the BAX protein. The
results showed that Nictoflorin had the strongest binding affinity with a value of -
8.5 kcal/mol, followed by Caffeic acid (-5.3 kcal/mol) and Betaine (-3.0 kcal/mol).
These interactions involved various types of bonds such as hydrogen bonds, van
der Waals interactions, hydrophobic interactions, and carbon-hydrogen bonds
that contribute to the stabilization of the protein-ligand complex. This study
indicates that Nictoflorin has potential as a candidate anticancer agent targeting
the BAX protein.

Keywords: Cancer, Batu Mistletoe, Paraboea sp., Molecular Docking, BAX
Protein, Nictoflorin, Caffeic Acid, Betaine.
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DAFTAR SINGKATAN

: Vascular Endothelial Growth Factor

: B-cell lymphoma 2

: Bel-2-associated X protein

: Human Epidermal growth factor Receptor 2
: Signal Transducer and Activator of Transcription 3
: Liquid Chromatography-Mass Spectrometry
: Cyclooxygenase

: Inhibitory Concentration 50%

: Gas Chromatography-Mass Spectrometry

: Median Lethal Concentration

: 2,2-Diphenyl-1-picrylhydrazyl

: Ultra Performance Liquid Chromatography-Tandem Mass

Spectrometry

: Global Cancer Observatory
: Deoxyribonucleic Acid

: Phorbol-12-myristate-13-acetate-induced protein 1 (pro-

apoptotic protein)

: p53 upregulated modulator of apoptosis (pro-apoptotic protein)
: Mitochondrial Outer Membrane Permeabilization
: Bcl-2 Homology (domain)

: Bel-2 Interacting Mediator-Stabilized Alpha Helix of Bcl-2
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domains (peptida mimetik BH3)
PDB ID : Protein Data Bank Identifier (kode unik untuk struktur protein
dalam database PDB)

HR-MS/MS : High-Resolution Tandem Mass Spectrometry
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