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KLASIFIKASI STADIUM KANKER PROSTAT MENGGUNAKAN LR
DAN RF DENGAN SELEKSI FITUR LASSO-RFE BERBASIS DATA GEN

DAN MIRNA

Ivandy Wijaya

ABSTRAK

Kanker prostat merupakan salah satu jenis kanker yang paling umum terjadi
pada pria dan menghadirkan tantangan dalam proses penentuan stadium kanker
yang dini dan akurat. Penelitian ini bertujuan untuk menggunakan pendekatan
berbasis pembelajaran mesin dalam mengklasifikasikan kanker prostat stadium II
dan III menggunakan data transkriptomik (RNA-seq dan miRNA) dari The Cancer
Genome Atlas Prostate Adenocarcinoma (TCGA-PRAD). Dua pendekatan seleksi
fitur digunakan, yaitu analisis gen yang diekspresikan secara berbeda (Differentially
Expressed Genes/DEG) dan penyaringan statistik (LASSO + RFE). Delapan
skenario eksperimen dikembangkan dengan menggabungkan berbagai jenis data,
metode seleksi fitur, dan algoritma klasifikasi (Logistic Regression dan Random
Forest). Performa terbaik diperoleh dari kombinasi data ekspresi gen dengan
metode seleksi fitur LASSO + RFE serta algoritma Logistic Regression. Model
yang dihasilkan mencapai akurasi sebesar 99,17%, precision sebesar 99,05%, recall
sebesar 90%, dan F1-score sebesar 90%. Sebanyak 25 gen terpilih digunakan dalam
model optimal akhir. Analisis lanjutan menunjukkan bahwa meskipun kemampuan
diskriminatif tiap gen secara individu terbatas, penggunaan gabungan gen-gen
tersebut memberikan performa klasifikasi yang unggul, yang menyoroti pentingnya
interaksi antar gen.

Kata kunci: Ekspresi Gen, Kanker prostat, miRNA, Pembelajaran mesin, Seleksi
fitur
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PROSTATE CANCER STAGE CLASSIFICATION USING LR AND RF WITH
LASSO-RFE FEATURE SELECTION BASED ON GENE AND MIRNA DATA

Ivandy Wijaya

ABSTRACT

Prostate cancer is one of the most prevalent cancers among men and presents
significant challenges in early and accurate staging. This study proposes a
machine learning-based approach to classify stage II and III prostate cancer
using transcriptomic data (RNA-seq and miRNA) from the The Cancer Genome
Atlas Prostate Adenocarcinoma (TCGA-PRAD) cohort. Two different feature
selection approaches were employed, involving Differentially Expressed Genes
(DEG) analysis and statistical filtering (LASSO + RFE). Eight experimental
scenarios were developed by combining different data types, feature selection
methods, and classification algorithms (Logistic Regression and Random Forest).
The best performance was observed in the combination of gene expression data
with the LASSO + RFE feature selection approach and the Logistic Regression
algorithm. The resulting model achieved 99.17% accuracy, 99.05% precision, 90%
recall, and a 90% F1-score. A set of 25 selected genes was used in the final
optimal model. Further analysis revealed limited discriminative power individually,
but collective use of selected genes provided superior classification performance,
highlighting the importance of gene interactions.

Keywords: Feature selection, Gene Expression, Machine learning, miRNA, Prostate
cancer
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