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DETEKSI DINI DAN KLASIFIKASI STAGING KANKER PAYUDARA
MENGGUNAKAN DNA METHYLATION BERBASIS MULTI-LAYER
PERCEPTRON

Vincent Kurniawan

ABSTRAK

Kanker payudara merupakan salah satu penyebab kematian tertinggi pada wanita,
dan diagnosis dini sangat penting untuk meningkatkan tingkat kelangsungan hidup.
Penelitian ini bertujuan untuk membangun model deteksi dan klasifikasi stadium
kanker payudara berdasarkan pola metilasi DNA menggunakan algoritma Multi-
Layer Perceptron (MLP). Data yang digunakan berasal dari basis data 7TCGA-BRCA
dan mencakup informasi DNA methylation Illumina 450K serta data klinis pasien.
Fitur dipilih melalui kombinasi metode Limma, MethylSuite, dan Recursive Feature
Elimination (RFE), dengan fokus pada identifikasi biomarker yang paling
signifikan. Arsitektur MLP dirancang dalam dua konfigurasi: sederhana dan
kompleks, dan model dievaluasi menggunakan metrik seperti akurasi, precision,
recall, dan FI-score. Hasil menunjukkan bahwa kombinasi MethylSuite dan RFE
dengan 100 CpG sites menghasilkan performa terbaik (akurasi 96,5%)
dibandingkan metode lain. Penerapan SMOTE juga terbukti meningkatkan kinerja
model pada dataset tidak seimbang. Namun, evaluasi pada populasi kulit hitam
menunjukkan adanya bias, dengan penurunan drastis akurasi hingga 22%. Hal ini
menekankan pentingnya representasi data yang adil dalam pembangunan model
medis. Penelitian ini menunjukkan potensi besar penggunaan analisis metilasi DNA
dan deep learning untuk personalisasi diagnosis kanker payudara.

Kata kunci: kanker payudara, DNA methylation, Multi-Layer Perceptron,
klasifikasi stadium
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EARLY DETECTION AND STAGING CLASSIFICATION OF BREAST
CANCER BASED ON DNA METHYLATION USING MULTI-LAYER
PERCEPTRON

Vincent Kurniawan

ABSTRACT

Breast cancer is one of the leading causes of death among women, and early
diagnosis is crucial for improving survival rates. This study aims to develop
detection and staging classification models for breast cancer based on DNA
methylation patterns using the Multi-Layer Perceptron (MLP) algorithm. The data
used were obtained from the TCGA-BRCA database, including lllumina 450K DNA
methylation profiles and clinical patient records. Features were selected using a
combination of Limma, MethylSuite, and Recursive Feature Elimination (RFE),
with a focus on identifying the most significant biomarkers. The MLP architecture
was designed in two configurations. simple and complex, and model performance
was evaluated using metrics such as accuracy, precision, recall, and F1-score.
Results showed that the combination of MethylSuite and RFE with 100 CpG sites
vielded the best performance (96.5% accuracy) compared to other methods. The
application of SMOTE further improved the model’s performance on imbalanced
datasets. However, evaluation on a Black patient population revealed potential
bias, with a drastic drop in accuracy to 22%. This highlights the importance of fair
data representation in developing medical models. This study demonstrates the
significant potential of DNA methylation analysis and deep learning for
personalized breast cancer diagnosis.

Keywords: Breast cancer, DNA methylation, Multi-Layer Perceptron, staging
classification
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