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[bookmark: OLE_LINK12]Fig.S1 LCOs recapitulate the characteristics of the original tissues. H&E-stained and IHC-stained images of LCOs and their original LC tissues. IHC staining of the adenocarcinoma-derived LCOs as well as the original tissue with classic subtype markers TTF-1 (left column), CK7 (middle column), and Napsin A (right column). IHC staining of CK5/6, P40, and P63 in squamous cell carcinoma.
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Fig.S2 LCO drug sensitivity tests reﬂect the response of lung cancers to targeted drugs. Bright-field images showing morphological responses of TOH0013, TOH0036, TOH0039, TOH0043, and TOL0015 organoids to TKI treatment at day 0, 1, 3, and 7. Scale bar, 100 μm.
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Fig.S3 Deep learning-based prediction of drug response shows high concordance with patient-derived organoid assays. A. Correlation between the predicted and experimentally measured tumor inhibition rates for a validation set of 24 compounds across 4 randomly selected patient-derived organoid (PDO) samples (Pearson correlation: 0.75, loss = 0.17). B. Concordance between model predictions and drug sensitivity assays in three independent non-small cell lung cancer (NSCLC) PDOs. High concordance values (Pearson correlation: 0.81 to 0.82) across these samples demonstrate the robustness of the model. C. Concordance in small cell lung cancer (SCLC) PDOs. A lower concordance value (Pearson correlation: 0.43) indicates the disease-specific predictive performance of the model.
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