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PREDIKSI STADIUM KANKER PAYUDARA BERBASIS DATA MIRNA
DAN GEN DENGAN SELEKSI FITUR DAN VOTING CLASSIFIER

Renfred Leeman

ABSTRAK

Kanker payudara merupakan salah satu penyebab utama kematian pada
perempuan di seluruh dunia. Deteksi dini terhadap stadium kanker payudara
sangat penting untuk meningkatkan peluang keberhasilan pengobatan. Penelitian
ini bertujuan untuk membangun model klasifikasi stadium kanker payudara (early
stage dan advanced stage) dengan memanfaatkan data ekspresi gen dan miRNA dari
basis data The Cancer Genome Atlas (TCGA). Proses penelitian melibatkan tahapan
praproses data, seleksi gen dan miRNA berdasarkan dan tanpa analisis Differentially
Expressed Genes (DEG) menggunakan metode limma, dilanjutkan dengan seleksi
fitur menggunakan kombinasi Logistic Regression (L1) dan Recursive Feature
Elimination (RFE). Model klasifikasi dilatih menggunakan algoritma Support
Vector Machine (SVM), Random Forest (RF), Logistic Regression (LR), dan
Voting Classifier. Evaluasi dilakukan secara realistis menggunakan pembagian
data train dan test. Hasil penelitian menunjukkan bahwa data ekspresi gen
dengan model Voting Classifier mampu mencapai akurasi hingga 92,6% pada data
pengujian. Selain itu, penelitian ini berhasil mengidentifikasi kombinasi biomarker
potensial sebanyak 41 fitur, yang menunjukkan kontribusi kolektif yang lebih kuat
dibandingkan penggunaan fitur tunggal. Temuan ini menegaskan bahwa seleksi fitur
terstruktur dan pendekatan multivariabel dapat meningkatkan akurasi klasifikasi
stadium kanker payudara serta mendukung identifikasi biomarker molekuler secara
lebih efisien dan aplikatif.

Kata kunci: Biomarker, Differentially Expressed Genes, Gen, Kanker payudara,
miRNA
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BREAST CANCER STAGE PREDICTION BASED ON MIRNA AND GENE
EXPRESSION DATA USING FEATURE SELECTION AND VOTING

CLASSIFIER

Renfred Leeman

ABSTRACT

Breast cancer is one of the leading causes of mortality among women
worldwide. Early detection of breast cancer stages is crucial to improve treatment
success rates. This study aims to develop a classification model to distinguish
breast cancer stages (early stage and advanced stage) using gene expression and
miRNA data from The Cancer Genome Atlas (TCGA) database. The research
process involved data preprocessing, selection of genes and miRNAs with and
without Differentially Expressed Genes (DEG) analysis using the limma method,
followed by feature selection combining Logistic Regression (L1) and Recursive
Feature Elimination (RFE). Classification models were trained using Support
Vector Machine (SVM), Random Forest (RF), Logistic Regression (LR), and Voting
Classifier algorithms. Evaluation was conducted realistically using train-test
data splits. The results demonstrated that gene expression data classified with
the Voting Classifier achieved an accuracy of up to 92.6% on the test set.
Furthermore, this study identified a potential biomarker combination consisting
of 41 features, which collectively provided stronger predictive power compared
to single-feature approaches. These findings highlight that structured feature
selection and multivariable approaches can improve the accuracy of breast cancer
stage classification while supporting a more efficient and practical identification of
molecular biomarkers.

Keywords: Biomarkers, Breast cancer, Differentially Expressed Genes, Gene,
miRNA
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