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ABSTRAK

ANALISIS HUBUNGAN KUANTITATIF STRUKTUR DAN AKTIVITAS
SENYAWA  TURUNAN CHALCONE SEBAGAI ANTIKANKER
KOLOREKTAL TERHADAP SEL-HT29 MENGGUNAKAN TEKNIK
REGRESI LINIER BERGANDA DAN JARINGAN SARAF TIRUAN (Oleh
Tony Nyo; Pembimbing: Liling Triyasmono, Uripto Trisno Santoso; 2026; 131
halaman)

Kanker kolorektal merupakan salah satu penyebab utama kematian akibat kanker
di dunia, sehingga pencarian kandidat obat baru yang lebih efektif sangat
diperlukan. Senyawa turunan Chalcone telah menunjukkan aktivitas sitotoksik
yang menjanjikan terhadap sel kanker kolorektal HT-29. Penelitian ini bertujuan
untuk membangun model Hubungan Kuantitatif Struktur dan Aktivitas (HKSA)
yang optimal menggunakan teknik Regresi Linier Berganda (RLB) dan Jaringan
Saraf Tiruan (JST) guna memprediksi aktivitas antikanker senyawa turunan
Chalcone. Penelitian dilakukan terhadap 193 senyawa turunan Chalcone. Variabel
bebas yang digunakan adalah deskriptor molekuler, sedangkan variabel terikat
adalah nilai aktivitas biologis senyawa (plCso). Prediktabilitas model diuji melalui
validasi internal, metrik error prediksi eksternal, dan validasi silang eksternal.
Validasi internal melalui LOO dan LMO, metrik error prediksi eksternal melalui
SSE, MSE, RMSEP, MAPE eksternal, dan validasi silang eksternal melalui Q2,,
Q%,, Q. Model terpilih (model 35 RLB Stepwise) terdiri dari 27 deskriptor,
dengan 3 deskriptor yang paling berpengaruh yaitu QCmin (+1,173), MATSv2
(+1,043), dan Ul (-0,806). Model ini menunjukkan kualitas yang baik dan valid
dengan R?=0,817; Q% LOO =0,744; SSE = 1,791; MSE = 0,116; RMSEP = 0,217;
MAPE eksternal = 5,091; Q% = 0,89261; QZ%, = 0,89247; Q2, = 0,89969.
Berdasarkan hasil penelitian ini, model terpilih dapat digunakan untuk memprediksi
aktivitas serta mendesain senyawa baru turunan Chalcone. Desain senyawa baru
turunan Chalcone terpilih berdasarkan persamaan terbaik yaitu senyawa dengan
kode desain Modifikasi_a 136. Substitusi dilakukan pada cincin A dan B dengan
kloro (5-kloro), fluoro (2-fluoro), dan trifluorometoksi (3-OCF3) dengan nilai pICso
yang diperoleh sebesar 7,04.

Kata kunci: Antikanker, Chalcone, HKSA, HT-29, Jaringan Saraf Tiruan, Regresi

Linier Berganda.



ABSTRACT

QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIP ANALYSIS
OF CHALCONE DERIVATIVES AS COLORECTAL ANTICANCER
AGENTS AGAINST HT29 CELLS USING MULTIPLE LINEAR
REGRESSION AND ARTIFICIAL NEURAL NETWORKS (By Tony Nyo;
Advisors: Liling Triyasmono, Uripto Trisno Santoso; 2025; 131 pages)

Colorectal cancer is one of the leading causes of cancer-related deaths worldwide,
necessitating the search for more effective new drug candidates. Chalcone
derivatives compounds have demonstrated promising cytotoxic activity against HT-
29 colorectal cancer cells. This study aims to develop an optimal Quantitative
Structure-Activity Relationship (QSAR) model using Multiple Linear Regression
(MLR) and Artificial Neural Network (ANN) techniques to predict the anticancer
activity of chalcone derivatives. The research was conducted on 193 chalcone
derivative compounds. The independent variables used were molecular descriptors,
while the dependent variable was the biological activity value of the compounds
(pICs0). Model predictability was evaluated through internal validation, external
prediction error metric, and external cross validation. Internal validation was
performed using LOO and LMO, external prediction error metric via SSE, MSE,
RMSEP, and external MAPE, while external cross validation was assessed through
Q%,, Q%,, Q. The selected model (Stepwise MLR model 35) consists of 27
descriptors, with the three most influential descriptors being QCmin (+1.173),
MATSvV2 (+1.043), and Ul (-0.806). This model demonstrates high quality and
validity with R? = 0.817; Q? LOO = 0.744; SSE = 1.791; MSE = 0.116; RMSEP =
0.217; external MAPE = 5.091; Q2, = 0.89261; Q2, = 0.89247; Q2Z; = 0.899609.
Based on these results, the selected model can be utilized to predict the activity and
design new chalcone derivatives. The design of the new chalcone derivative was
selected based on the best equation, specifically the compound with the design code
Modification_a 136. Substitutions were performed on rings A and B with chloro
(5-chloro), fluoro (2-fluoro), and trifluoromethoxy (3-OCF3), resulting in a
predicted plCso value of 7.04.

Keywords: Anticancer, Chalcone, QSAR, HT-29, Artificial Neural Network,

Multiple Linear Regression.
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