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ABSTRACT 
We aim to dissect the molecular and microenvironmental mechanisms that drive therapeutic resistance in Peripheral T-cell Lymphomas (PTCL), with a specific emphasis on Anaplastic Large Cell Lymphoma (ALCL), and on leveraging patient-derived models to uncover actionable vulnerabilities and improve treatment strategies.
Despite recent advances, PTCLs remain highly heterogeneous malignancies with poor outcomes and limited therapeutic options. This is evident in ALCL, where resistance to first-line chemotherapy and targeted agents like crizotinib (ALK inhibitor) frequently leads to aggressive relapses. Through integrative transcriptomic and functional approaches, we have dissected both intrinsic oncogenic pathways and extrinsic microenvironment-mediated mechanisms that contribute to treatment resistance. Our work demonstrated that the tumor microenvironment – especially cancer-associated fibroblasts (CAFs) – plays a crucial role in sustaining survival signals in ALK+ ALCL cells exposed to crizotinib. These survival cues, including the upregulation of BCL2 and downregulation of apoptotic pathways, promote a state of drug tolerance. By combining BH3 mimetics with crizotinib, we identified a synthetic lethal interaction that effectively overcomes stromal protection and eradicates crizotinib-persistent lymphoma cells. These findings provide a strong rationale for combinatorial therapeutic strategies that simultaneously target both tumor-intrinsic and microenvironment-derived survival pathways.
To extend these discoveries beyond ALK+ ALCL and capture the complexity of PTCL, we established a comprehensive biobank of patient-derived tumor models from common and rare PTCL subtypes. These models faithfully recapitulate the genomic, transcriptomic, and immunophenotypic features of primary tumors, including clonal evolution and microenvironmental interactions. Leveraging bulk and single-cell transcriptomics, we identified distinct tumor microenvironment subtypes across PTCL and demonstrated their impact on disease progression and therapeutic response. Importantly, we used these models to uncover host-mediated mechanisms of drug resistance and to perform high-throughput in vitro and in vivo pharmacologic screening. This effort enabled the identification of predictive biomarkers, effective drug combinations, and tumor-host interactions that modulate drug sensitivity.
Our ongoing research aims to integrate deep molecular profiling, functional assays, and precision medicine-based approaches to identify patient-specific vulnerabilities and rationally design combination therapies. By utilizing PTCL models, we are actively investigating the co-evolution of tumor and microenvironment under therapeutic pressure, the emergence of drug-tolerant persister states, and the rewiring of oncogenic signaling in response to selective pressure.
Overall, our research vision is to improve therapeutic outcomes for PTCL patients by integrating disease biology knowledge with functional precision oncology, using innovative patient-derived models to bridge the gap between bench and bedside.
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