
Decoding Regulatory Amplifications in Pediatric Cancer through Computational Multi-Omics
Focal copy-number amplifications are among the most frequent genomic alterations in cancer, yet they are still mainly interpreted as mechanisms that increase the dosage of coding oncogenes. This project challenges that gene-centric view by investigating whether amplified non-coding regulatory elements, particularly super-enhancers, can act as functional oncogenic drivers in pediatric solid tumors.
The PhD student will develop and apply computational multi-omics approaches to identify focally amplified super-enhancers across medulloblastoma, neuroblastoma, Wilms tumor, osteosarcoma, and rhabdoid tumor. By integrating copy-number profiles, H3K27ac-based enhancer maps, chromatin-conformation data, RNA-seq, and gene co-expression networks, the project will generate a cross-tumor atlas of amplified regulatory elements and their predicted target genes.
A key goal will be to determine whether distinct amplified super-enhancers converge on shared oncogenic transcriptional programs across tumor types. Computationally prioritized candidates will be functionally tested using CRISPR interference, allowing enhancer activity to be selectively repressed while preserving the underlying genomic amplification.
By combining scalable bioinformatics, regulatory genomics, and experimental validation, this project aims to redefine how focal amplifications are interpreted in pediatric oncology and to uncover enhancer-dependent vulnerabilities that may inform future precision-medicine strategies.
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