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ABSTRAK

STUDI IN SILICO BEBERAPA SENYAWA TURUNAN ASAM
SINAMAT TERHADAP RESEPTOR MUSHROOM TYROSINASE

(3NQ1)

OLIVIAYOUNG
2443009036

Penelitian ini bertujuan untuk memprediksi hubungan antara aktivitas
inhibisi in vitro turunan asam sinamat terhadap aktivitas inhibisi mushroom
tyrosinase secara in silico dengan melihat ikatan yang terlibat dalam reaksi
ligan-reseptor. Studi aktivitas in silico dilakukan menggunakan program
pendokingan molekuler Molegro Virtual Docker (MVD), dengan tiga
senyawa pembanding dan menggunakan reseptor mushroom tyrosinase
3NQL1. Adapun analisa yang dilakukan pada hasil interaksi, meliputi hasil
penentuan sifat fisika kimia turunan asam sinamat dengan hukum lima dari
Lipinski, nilai docking score yang mempunyai nilai energi paling rendah
dan asam-asam amino yang terlibat dalam interaksi ligan-reseptor. Energi
paling rendah dilihat dari nilai rerank score-nya. Hukum Lipinski untuk
memprediksi sifat absorbsi dan permeabilitas senyawa, sedangkan energi
paling rendah menunjukkan interaksi ligan-reseptor paling stabil dan
aktivitas biologis yang paling tinggi. Berdasarkan penelitian didapatkan
urutan senyawa turunan asam sinamat dari rerank terendah berturut-turut
adalah  asam  4-fenilsinamat,  etil-p-butoksisinamat,  isopropil-p-
butoksisinamat, asam 4-butoksisinamat, propil-p-butoksisinamat, metil-p-
butoksisinamat, asam 4-n-butilsinamat, asam 4-t-butilsinamat. Asam amino
yang terlibat pada interaksi turunan senyawa asam sinamat dengan reseptor
3NQ1 meliputi Asn205, Glu195, Gly196, His42, His208, His204, His231,
His60, Met215, Gly216. Tidak ada Kkorelasi antara inhibisi in vitro
berdasarkan nilai log 1/ICs, dengan aktivitas inhibisi in silico. Namun asam
4-fenilsinamat memiliki rerank score terendah dari interaksi hidrofobiknya
dengan reseptor menunjukkan hasil yang serupa dengan hasil percobaan in
vitro, yaitu memiliki I1Cso terendah menunjukkan aktivitas paling poten.

Kata-kata kunci: docking score, rerank score, asam sinamat , enzim
tirosinase, hukum Lipinski.



ABSTRACT

IN SILICO STUDY OF SEVERAL CINNAMIC ACID
DERIVATIVES IN MUSHROOM TYROSINASE RECEPTOR

(3NQ1)

OLIVIAYOUNG
2443009036

This study was aimed to predict the relationship between in vitro inhibition
activities of cinnamic acid derivates toward mushroom tyrosinase and its in
silico inhibition activities observing the involved bonds in ligand-receptor
interaction. In silico activities study was done using docking program called
Molegro Virtual Docker (MVD), with three references coumpound as and
mushroom tyrosinase 3NQ1 as receptor. The analysis of interaction results
included physico-chemistry determination of cinnamic acid derivatives by
five Lipinski Law, the lowest docking energy score and amino acids that
were involved in the ligand-receptor interaction. The lowest energy scores
were observed from its rerank score. Lipinski Law was used to predict the
absorptivity and permeability of the compounds, while lowest energy score
showed the most stabile ligand-receptor interaction and the highest
biological activity. Based on the results, the sequence of cinnamic acid
derivatives from the lowest rerank was 4-phenyilcinnamic acid, etil-p-
butoxycinnamic, isopropil-p-butoxycinnamic, 4-butoxycinnamic acid,
propil-p-butoxycinnamic, metil-p-butoxycinnamic, 4-n-butylcinnamic acid,
4-t-butilcinnamic acid. The amino acids that were involved in cinnamic acid
derivates interaction with 3NQ21 receptor includes Asn205, Glul95,
Gly196, His42, His208, His204, His231, His60, Met215, Gly216. There
was no correlation between in vitro inhibition based on log 1/ICs, values an
in silico inhibition activities. Though 4-phenylcinnamic acid that had the
lowest rerank score from its hydrophobic interaction with receptor showed a
similar result with its in vitro result, which had the lowest 1Cs, that means it
had the most potent activity.

Keywords:  docking score, rerank score, cinnamic acid, tyrosinase
enzyme, Lipinski’s Law.
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