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RINGKASAN 

NUR ANISA. Evaluasi Kuwanon C pada Sandoricum koetjape (Burm.f.) Merr. 

sebagai Antikanker Payudara melalui Modulasi Epigenetik MicroRNA. Dibimbing 

oleh BERRY JULIANDI, SILMI MARIYA, dan KANTHI ARUM WIDAYATI. 

Kanker payudara merupakan salah satu penyebab utama kematian akibat 

kanker pada perempuan dan terus menjadi tantangan dalam pengembangan terapi 

yang lebih efektif. Progresi kanker payudara dapat dipengaruhi oleh mekanisme 

epigenetik, salah satunya disregulasi microRNA (miRNA). miRNA tipe miR-21 

dan miR-155 yang berperan dalam proliferasi, resistensi apoptosis, dan metastasis 

sel kanker, diekspresikan secara berlebih pada sel kanker MCF-7. Pendekatan 

berbasis senyawa tumbuhan mampu memodulasi ekspresi miR-21 dan miR-155, 

menjadikannya strategi potensial dalam pengembangan terapi kanker. Kulit batang 

sentul (Sandoricum koetjape (Burm.f.) Merr.) diketahui mengandung berbagai 

senyawa bioaktif sebagai antikanker, namun penelusuran potensinya melalui 

regulasi miR-21 dan miR-155 masih terbatas. 

Penelitian ini bertujuan menyeleksi senyawa potensial dari kulit batang sentul 

yang mampu menekan ekspresi miR-21 dan miR-155 serta mengevaluasi 

mekanisme antikankernya melalui pendekatan in silico dan in vitro. Ekstrak kulit 

batang sentul dianalisis menggunakan LC-MS/MS, diuji aktivitas antioksidan dan 

toksisitas awal, kemudian diseleksi berdasarkan beberapa parameter untuk 

memperoleh kandidat senyawa paling prospektif. Kandidat terpilih diuji pada sel 

kanker payudara MCF-7 melalui analisis ekspresi miRNA dan gen target, uji 

sitotoksisitas, apoptosis, dan migrasi sel untuk menilai respons biologis terkait 

aktivitas antikanker. 

Sebanyak 56 senyawa berhasil diidentifikasi dari kulit batang sentul, dan hasil 

skrining in silico menyeleksi kuwanon C sebagai kandidat paling prospektif 

berdasarkan profil farmakokinetik yang optimal. Kuwanon C menunjukkan afinitas 

ikatan yang kuat terhadap faktor transkripsi pengatur miR-21 dan miR-155, yaitu 

AP-1, NF-κB, STAT3, dan PU.1, serta menunjukkan kestabilan kompleks protein–

ligan selama simulasi molecular dynamics. Kuwanon C komersial yang digunakan 

pada pengujian in vitro memiliki identitas kimia dan struktur molekul yang sesuai 

dengan kuwanon C yang teridentifikasi pada ekstrak, tanpa perbedaan isomer. 

Pengujian in vitro menunjukkan bahwa kuwanon C memiliki aktivitas 

sitotoksik kuat terhadap sel MCF-7 (IC₅₀ = 3,69 µg/mL), lebih tinggi dibandingkan 

ekstrak kasar etanol kulit batang sentul. Pada konsentrasi tertinggi, kuwanon C 

menurunkan ekspresi miR-155 secara signifikan dan menunjukkan kecenderungan 

penurunan miR-21, disertai peningkatan TP53 dan PCNA, serta kecenderungan 

peningkatan rasio BAX/BCL-2. Kuwanon C secara fenotipik, mampu menginduksi 

apoptosis dan menunjukkan kecenderungan menghambat migrasi sel MCF-7. 

Temuan ini memberikan gambaran awal bahwa kuwanon C berpotensi sebagai 

kandidat antikanker berbasis bahan alam melalui modulasi epigenetik miRNA dan 

jalur apoptosis pada kanker payudara. 

Kata kunci: epigenetik, in silico, in vitro, kanker payudara, Sandoricum koetjape. 



 

SUMMARY 

NUR ANISA. Evaluation of Kuwanon C from Sandoricum koetjape (Burm.f.) Merr. 

as Anti-Breast Cancer Candidate through MicroRNA Epigenetic Modulation. 

Supervised by BERRY JULIANDI, SILMI MARIYA, and KANTHI ARUM 

WIDAYATI. 

Breast cancer is one of the leading causes of cancer-related death among 

women and remains a major challenge in the development of more effective 

therapies. Breast cancer progression can be influenced by epigenetic mechanisms, 

including microRNA (miRNA) dysregulation. The miRNAs miR-21 and miR-155, 

which are involved in cancer cell proliferation, apoptosis resistance, and metastasis, 

are overexpressed in MCF-7 breast cancer cells. Plant-derived compounds have 

been reported to modulate miR-21 and miR-155 expression, making them a 

potential strategy for cancer therapy development. Sentul stem bark (Sandoricum 

koetjape (Burm.f.) Merr.) is known to contain various bioactive compounds with 

anticancer potential; however, its potential activity through the regulation of miR-

21 and miR-155 remains limitedly explored. 

This study aimed to select potential compounds from sentul stem bark that 

are capable of suppressing miR-21 and miR-155 expression and to evaluate their 

anticancer mechanisms through in silico and in vitro approaches. Sentul stem bark 

extracts were analyzed using LC-MS/MS, evaluated for antioxidant activity and 

preliminary toxicity, and then screened based on several parameters to identify the 

most prospective candidate compound. The selected candidate was further tested in 

MCF-7 breast cancer cells through miRNA and target gene expression analysis, 

cytotoxicity assay, apoptosis assay, and cell migration assay to assess biological 

responses related to anticancer activity. 

A total of 56 compounds were identified from sentul stem bark, and in silico 

screening selected kuwanon C as the most prospective candidate based on its 

favorable pharmacokinetic profile. Kuwanon C showed strong binding affinity 

toward transcription factors regulating miR-21 and miR-155, namely AP-1, NF-κB, 

STAT3, and PU.1, and maintained protein–ligand complex stability during 

molecular dynamics simulation. The commercial kuwanon C used for in vitro 

testing had a chemical identity and molecular structure consistent with the kuwanon 

C identified in the extract, with no indication of isomeric differences. 

In vitro assays showed that kuwanon C exerted strong cytotoxic activity 

against MCF-7 cells (IC₅₀ = 3.69 µg/mL), with higher activity than the crude 

ethanolic extract of sentul stem bark. At the highest concentration, kuwanon C 

significantly reduced miR-155 expression and showed a decreasing trend in miR-

21 expression, accompanied by increased TP53 and PCNA expression and a 

tendency toward an increased BAX/BCL-2 ratio. Phenotypically, kuwanon C 

induced apoptosis and showed a tendency to inhibit MCF-7 cell migration. These 

findings provide preliminary evidence that kuwanon C has potential as a natural 

product-based anticancer candidate through epigenetic modulation of miRNA and 

apoptosis-related pathways in breast cancer. 

Keywords: breast cancer, epigenetics, in silico, in vitro, Sandoricum koetjape. 
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