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PENDEKATAN MACHINE LEARNING MULTIKELAS UNTUK
KLASIFIKASI SUBTIPE KANKER GINJAL MENGGUNAKAN DATA

EKSPRESI MIRNA TCGA

Mitawati

ABSTRAK

kanker ginjal secara akurat menjadi tantangan penting dalam proses diagnosis dan
penentuan terapi. Penelitian ini bertujuan untuk mengklasifikasikan subtipe kanker
ginjal, yaitu Kidney Chromophobe (KICH), Kidney Renal Clear Cell Carcinoma
(KIRC), dan Kidney Renal Papillary Cell Carcinoma (KIRP), menggunakan
pendekatan machine learning berbasis data ekspresi microRNA (miRNA). Dataset
yang digunakan berasal dari basis data The Cancer Genome Atlas (TCGA) dengan
total 1.881 fitur miRNA dan 1.009 sampel. Tahapan penelitian meliputi pra-
pemrosesan data, normalisasi, seleksi fitur menggunakan metode Least Absolute
Shrinkage and Selection Operator (LASSO), serta klasifikasi menggunakan model
Long Short-Term Memory (LSTM). Metode LASSO diterapkan untuk mengatasi
permasalahan curse of dimensionality dengan mereduksi fitur miRNA menjadi
subset yang lebih informatif. Evaluasi kinerja model dilakukan menggunakan
pendekatan stratified 5-fold cross validation dengan metrik accuracy, precision,
recall, F1-score, Matthews Correlation Coefficient (MCC), dan confusion matrix.
Hasil seleksi fitur menunjukkan bahwa LASSO mereduksi 1.881 fitur miRNA
menjadi 329 miRNA dengan koefisien non-zero. Pengujian pada tiga skenario
jumlah fitur, yaitu 20, 35, dan 50 miRNA, menunjukkan bahwa penggunaan 35
miRNA terpilih memberikan keseimbangan optimal antara kompleksitas model
dan kemampuan generalisasi dengan performa klasifikasi yang tinggi dan stabil.
Penelitian ini menunjukkan bahwa kombinasi seleksi fitur LASSO dan model
LSTM efektif untuk klasifikasi subtipe kanker ginjal berbasis ekspresi miRNA.

Kata kunci: kanker ginjal, klasifikasi multikelas, LASSO, LSTM, microRNA
(miRNA), seleksi fitur
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A MULTICLASS MACHINE LEARNING APPROACH FOR KIDNEY
CANCER SUBTYPE CLASSIFICATION USING TCGA MIRNA

EXPRESSION DATA

Mitawati

ABSTRACT

Kidney cancer is one of the most heterogeneous malignancies, making accurate
identification of kidney cancer subtypes a critical challenge in diagnosis and
treatment decision-making. This study aims to classify kidney cancer subtypes,
namely Kidney Chromophobe (KICH), Kidney Renal Clear Cell Carcinoma (KIRC),
and Kidney Renal Papillary Cell Carcinoma (KIRP), using a machine learning
approach based on microRNA (miRNA) expression data. The dataset was obtained
from The Cancer Genome Atlas (TCGA) database, consisting of 1,881 miRNA
features and 1,009 samples. The research workflow includes data preprocessing,
normalization, feature selection using the Least Absolute Shrinkage and Selection
Operator (LASSO), and classification using a Long Short-Term Memory (LSTM)
model. The LASSO method was employed to address the curse of dimensionality by
reducing high-dimensional miRNA features into a more informative subset. Model
performance was evaluated using stratified 5-fold cross validation with evaluation
metrics including accuracy, precision, recall, F1-score, Matthews Correlation
Coefficient (MCC), and confusion matrix. Feature selection results indicate that
LASSO reduced the original 1,881 miRNA features to 329 miRNAs with non-zero
coefficients. Experiments using three feature scenarios, namely 20, 35, and 50
miRNAs, demonstrate that the selection of 35 miRNAs provides an optimal balance
between model complexity and generalization capability, yielding high and stable
classification performance. These findings indicate that the combination of LASSO-
based feature selection and the LSTM model is effective for classifying kidney
cancer subtypes based onmiRNA expression data.

Keywords: feature selection, kidney cancer, LASSO, LSTM, microRNA (miRNA),
multiclass classification (in alphabetical order)
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