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ABSTRACT 
The laboratory of Prof. Gerolama Condorelli is dedicated to investigating the molecular mechanisms underlying cancer development, progression, and resistance to therapy. The research is focused on identifying innovative therapeutic strategies through the integration of molecular biology, RNA-based therapeutics, nanomedicine, and translational science. 
A central theme of the lab’s is the discovery and application of RNA aptamers, short, single-stranded nucleic acids that fold into specific 3D structures to bind their targets with high affinity and specificity. These molecules serve as innovative tools for targeted therapy and diagnostic imaging, as well as for liquid biopsy application. Prof. Condorelli’s lab designs aptamers to recognize biomarkers associated with aggressive and resistant tumors. These aptamers are further engineered to deliver therapeutic agents or imaging probes to diseased tissues, offering new platforms for precision medicine.
Another major research area is the study of the tumor microenvironment (TMA), particularly the role of non-cancerous stromal cells such as cancer-associated fibroblasts (CAFs) in promoting tumor growth and therapeutic resistance. The lab investigates how dynamic interactions between tumor cells and the surrounding stroma contribute to disease progression. By targeting the signaling and metabolic pathways that govern these interactions, the team aims to develop therapeutic approaches that not only attack cancer cells directly but also reprogram or neutralize the tumor-supportive microenvironment.
In parallel, the lab explores the use of Aptamer chimeric molecules conjugated with chemical compounds, siRNA, miRs, for target delivery into cancer cells.   One focus is on designing aptamers linked to chemicals with light-responsive or photothermal properties, which can be activated in vivo to induce selective tumor cell death. These nanotechnologies are tested in advanced preclinical models, including three-dimensional tumor spheroids and patient-derived organoids, to mimic real tumor architecture and treatment response more accurately. This enables the development of non-invasive therapeutic strategies with high translational potential.
The lab also investigates the biology of cancer stem cells, with a focus on their role in tumor recurrence and resistance to conventional therapies. By characterizing the molecular signatures and behaviors of these cells, the team aims to uncover new vulnerabilities that may be helpful to establish efficient therapeutic approaches. 
Overall, the research conducted in Prof. Condorelli’s lab is highly interdisciplinary, combining fundamental science with clinical insight. The goal is to translate molecular discoveries into innovative, personalized therapeutic strategies that improve the diagnosis, monitoring, and treatment of cancer.
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