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Engineered Gastric Tumor Organoid Model to Dissect Biomechanical Determinants
of Immune Exclusion
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Diffuse-type gastric cancer (DGC) remains one of the refractory solid tumors with limited therapeutic options. Although
immunotherapy has recently emerged as a promising strategy, its efficacy varies significantly across patients, largely due to the complex
tumor microenvironment (TME) and mechanisms of immune exclusion. To advance immunotherapy for solid tumor, there is an urgent
need for in vitro models that can faithfully recapitulate the extracellular matrix (ECM), stromal components, and physical barriers
hindering immune cell infiltration. However, conventional tumor organoid models using Matrigel have limited capability to mimic the
abnormal biophysical properties of TMEs. Here, we developed an engineered gastric tumor organoid model by integrating patient-
derived organoids with stromal fibroblasts within a decellularized ECM hydrogel. Our model enables the recapitulation of cancer-
stromal interactions from TGFf signaling pathway to the accumulation of ECM components and faithfully reproduces altered physical
properties of tumor tissue. By incorporating cytotoxic T cells with our model, immune exclusion and reduced killing efficacy could be
dissected in a physiologically relevant context. This platform not only captures inter-tumoral heterogeneity but also provides a versatile
platform for evaluating immunotherapeutic strategies. This approach holds strong potential for advancing precision immunotherapy in
DGC, with broader applicability to other refractory solid tumors.
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