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ABSTRAK

PENGEMBANGAN MODEL HKSA SENYAWA TURUNAN CAPE (CAFFEIC
ACID PHENETHYL ESTER) SEBAGAI ANTI KANKER HT-29
MENGGUNAKAN DESKRIPTOR TOPOLOGI (Oleh: Emaratu Risqa;
Pembimbing: Dr.Uripto Trisno Santoso, S.Si., M.Si., Kholifatu Rosyidah, S.Si., M.Si.,
;2023; 30 Halaman)

Senyawa Caffeic Acid Phenethyl Ester (CAPE) memiliki aktivitas anti kanker yang
baik dan telah dikenal sebagai obat antikanker kolorektal. Penelitian ini dilakukan
dengan tujuan untuk mengembangkan model dan mendesain senyawa baru turunan
CAPE. Pengembangan model HKSA dilakukan dengan metode RLB (Regresi
Linear Beganda) menggunakan deskriptor topologi. Deskriptor topologi ini dihitung
dengan menggunakan server PaDEL http://www.scbdd.com/padel desc/index/.
Pemilihan model RLB terbaik dilakukan menggunakan metode backward. Senyawa
baru sebagai turunan dari senyawa CAPE didesain secara trial and error dengan
mempertimbangkan nilai bobot kontribusi masing-masing deskriptor pada model
terbaik. Hasil penelitian menunjukkan bahwa model RLB senyawa turunan CAPE
sebagai anti kanker kolorektal dapat dikembangkan menggunakan dua deskriptor
topologi dengan bentuk persamaan linier sebagai berikut:
plCso = 6,477-14,802 (AATSC4p) -0,6568 (IC2)

Siginifikasi persamaan HKSA yang didapat memiliki koefisien korelasi r = 0,727;
koefisien determinasi R? = 0,852; F = 20,024; standar eror = 0,017. Hasil uji validasi
internal (QLoo= 0,638dan Q%.mo = 0,997) dan validasi eksternal (Q%:1 = 0,826 Q%
= 0,974 dan Q%3 = 0,945) serta nilai MAPE sebesar 2,666%. Hal ini menunjukkan
bahwa model ini memiliki tingkat goodness of fit dan goodness of prediction yang
memadai. Berdasarkan model ini kemudian dapat didesain lima senyawa baru yang
diprediksi akan memiliki aktivitas anti kanker HT-29 lebih tinggi daripada senyawa
yang sudah ada.

Kata Kunci: Caffeic Acid Phenethyl Ester (CAPE), Hubungan Kuantitatif
Struktur-Aktivitas (HKSA), Regresi Linier Berganda, Validasi , Anti Kanker HT-
29.
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ABSTRACT

DEVELOPMENT OF QSAR MODEL OF CAPE DERIVATIVE
COMPOUND (CAFFEIC ACID PHENETHYL ESTER) AS ANTI-CANCER
HT-29 USING TOPOLOGY DESCRIPTOR (By: Emaratu Risga; Advisor:
Dr.Uripto Trisno Santoso, S.Si. M.Si, Kholifatu Rosyidah, S.Si, M.Si; 2023; 30
Pages)

Caffeic Acid Phenethyl Ester (CAPE) compound have good anti cancer activity and
has been known as a colorectal anticancer drug. This research was carried out with
the aim of developing models and designing new CAPE derivative compounds. The
development of the QSAR model was carried out using the RLB (Multiple Linear
Regression) method using topological descriptors. These topology descriptors are
calculated using the PaDEL server http://www.scbdd.com/padel_desc/index/. The
selection of the best RLB model was carried out using the backward method. The
new compound as a derivative of the CAPE compound was designed by trial and
error by considering the weight value of the contribution of each descriptor to the
best model. The research results show that the RLB model for CAPE-derived
compounds as anti colorectal cancer can be developed using two topological
descriptors with the equation ia as follow:
plCso = 6,477 -14,802 (AATSC4p) -0,6568 (IC2)

Significance of the QSAR equation obtained has a correlation coefficient r = 0,727;
coefficient of determination R? = 0,852; F = 20,024; standard error = 0,017. Internal
validation test results (Q?.oo= 0,638 dan Q?.mo = 0,997) and external validation
(Q%1 = 0,826 Q%2 = 0,974 dan Q%3 = 0,945) as well as a MAPE value of 2,666%.
This shows that this model has an adequate level of goodness of fit and goodness of
prediction. Based on this model, five new compounds can then be designed which
are predicted to have higher HT-29 anti-cancer activity than existing compounds.

Keywords: Caffeic Acid Phenethyl Ester (CAPE), Quantitative Structure-Activity
Relationship (QSAR), Multiple Linear Regression, Validation, Anti Cancer HT-29.
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AM1 = Austin Model 1

AATSC4p = Averaged Autocorrelation of a Topological Structure centered lag 4
weighted by polarizabilities

CAPE = Caffeic Acid Phenethyl Ester

IARC = International Agency for Research on Cancer
HKSA = Hubungan Kuantitatif Struktur-Aktivitas
HKSS = Hubungan Kuantitatif Struktur-Sifat

HOMO = Highest Occupied Molecular Orbital

LMO = leave-many-out

LOO = leave-one-out

MAPE = Mean Absolut Percentage error

RLB = Regresi Linier Berganda

MW = Berat Molekuker

QSAR = Quantitative Structure-Activity Relationship
HT-29 = Human Colorectal Adenocarcinoma Cell Line-29
SlogP = Wildman-Crippen LogP

pICso = Negatif log dari 1Csg

ICso = Half Maximal Inhibitory Concentration

IC2 = Information content index (neighborhood symmetry of 2-order)
R? = Koefisien determinasi

R = Koefisien korelasi

RZadj] = Koefisien determinasi yang disesuaikan

Q? = Koefisien validasi silang Leave-One-Out
Sig.F = Signifikasi F

Smi. = SMILES

RMSE = Root-mean squared error

RM 1 Recief Model
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