Abstract — MET Research Day 2024

Title: Genomic and transcriptomic factors underlying differential response
to adjuvant chemotherapy in colorectal cancer

Authors:
Erdogan Pekcan Erkan'2, Emmi Hamaldinen®?, Julia Kolikova?, Meiju Kukkonen?, Kalle Ojala®, Selja
Koskensalo®, Elina Virolainen*, Anna Lepist6'3, Ari Ristimaki?*, Toni Seppala?3°

1 Faculty of Medicine and Health Technology, University of Tampere, Tampere, Finland

2 Applied Tumor Genomics Research Program, Research Programs Unit, University of Helsinki,
Helsinki, Finland

3 Department of Abdominal Surgery, Helsinki University Hospital and University of Helsinki, Helsinki,
Finland

4 Department of Pathology, Helsinki University Hospital and University of Helsinki, Helsinki, Finland
5 Department of Gastroenterology and Alimentary Tract Surgery and TAYS Cancer Centre, Tampere
University Hospital, Tampere, Finland

Keywords:
Colorectal cancer, precision oncology, patient-derived tumor organoids, treatment response

Abstract

Precision oncology research in colorectal cancer utilizes patient-derived tumor organoids (PDTOs) as
in vitro models to predict clinical outcomes, but such efforts are unfit to identify molecular factors
underlying differential responses to therapy. Using an integrative approach, we linked the genomic
(whole-exome sequencing) and transcriptomic (RNA sequencing) profiles of primary colorectal cancer
tumors and matched PDTOs to the in vitro drug responses against standard-of-care chemotherapeutics
fluorouracil, irinotecan, and oxaliplatin. We identified somatic mutations associated with differential
drug responses in vitro, of which CTNNB1 mutations were associated with higher sensitivity to
fluorouracil and oxaliplatin. Differential expression analysis between PDTOs with high and low
sensitivity to each drug revealed genes associated with chemoresistance. Gene set enrichment analysis
(GSEA) for hallmark gene sets showed an association between interferon gamma response and low
sensitivity to all three drugs, while epithelial-mesenchymal transition (EMT) and hypoxia were
associated with high sensitivity. Overall, our results highlight the utility of PDTOs for identifying
epithelial cell-specific molecular features contributing to poor in vitro drug responses in colorectal
cancer, which can be targeted to develop more effective treatment strategies.



