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Chromothripsis is a catastrophic genomic event involving massive chromosomal rearrangements, often 
linked to poor prognosis in cancer [1]. Detecting such events is clinically valuable, but current methods 
are either manual or data-specific [2, 3]. We aimed to develop predictive models for chromothripsis 
using classical machine learning and deep learning. Data from ChromothripsisDB yielded 19713 
events after preprocessing [4].
Classical methods used aggregated features of structural variations. Logistic regression, SVM, random 
forest, and XGBoost were tested. SMOTE and class weighting addressed class imbalance (11.4% 
positive cases). XGBoost performed best (ROC AUC 0.93, PR AUC 0.78).
Deep learning employed a BiLSTM with attention, trained on sequences of 200 SV events, each 
described by 10 features [5]. Weighted sampling and combined Focal + F1 loss addressed imbalance. 
10-fold stratified cross-validation showed BiLSTM outperformed classical models (ROC AUC 0.95, 
PR AUC 0.94).
These results confirm that deep learning models are more effective at capturing complex spatial and 
contextual patterns in structural variation data compared to aggregated feature-based methods. The 
proposed approach demonstrates strong potential for developing accurate and automated diagnostic 
tools for genome instability in cancer.
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