INVENTORY OF SUPPORTING INFORMATION 

Extended Data Figure Legends
Extended Data Fig. 1 Autophagy inhibition in cancer cells triggers DC activation and a tumor-specific T-cell-mediated immune response, resulting in the suppression of orthotopic syngeneic PDAC tumor growth.
(a–c) Western blotting was used to confirm knockdown efficiency of autophagy-related genes using shRNA transfection. Two types of shRNA targeting ATG7 (a), three types of shRNA targeting ATG5 (b), and three types of shRNA targeting ATG4B (c) were transfected into KPC1 and KPC2 cells.
[bookmark: _Hlk133740577](d) Results of a 24-hour proliferation assay, comparing the proliferation of KPC shNC cells with that of KPC shATG5 or shATG7 cells (left: KPC1, right: KPC2). All luminescence values at 24 hours were normalized to those at 0 hours. The shATG5 and shATG7 experiments were performed simultaneously and the same shNC values were used in the shNC/shATG5 and shNC/shATG7 comparisons.
(e) The flow cytometry gating strategy used in the analysis of murine tumors. Representative data are shown.
(f and g) KPC2 shNC or shATG7 tumors were orthotopically transplanted into C57BL/6 mice to compare tumor growth (f). Tumor-infiltrating immune cell populations were analyzed using flow cytometry (g).
(h and i) KPC2 shNC or shATG5 tumors were orthotopically transplanted into C57BL/6 mice to compare tumor growth (h). Tumor-infiltrating immune cell populations were analyzed using flow cytometry (i).
(j and k) KPC2 shNC or shATG4B tumors were orthotopically transplanted into C57BL/6 mice to compare tumor growth (j). Tumor-infiltrating immune cell populations were analyzed using flow cytometry analysis (k).
(l and m) Results from an immunofluorescence analysis of orthotopic syngeneic KPC2 shNC/shATG7 tumors (Extended Data Fig.1f), showing activated DCs expressing CD11c (red) and MHC II (green) (l), and cytotoxic CD8+ T cells expressing CD8a (red) and granzyme B (green) or perforin (green) (m). Representative images are shown. The graphs on the left-hand side show the proportions (%) of MHC II+ CD11c+ cells, granzyme B+ CD8a+ cells, and perforin+ CD8a+ cells within the DAPI+ cell population. The graphs on the right-hand side show MHC II+ CD11c+ cells/CD11c+ cells (%), granzyme B+ CD8a+ cells/CD8a+ cells (%), and perforin+ CD8a+ cells/CD8a+ cells (%).
Scale bars, 100 µm (l and m). Bars, median; Error bars, mean ± SD; *p < 0.05, **p < 0.01, ***p < 0.001, ****p<0.0001; ns, not significant; analyzed using the Student’s t-test (f–m) and one-way ANOVA (d).

Extended Data Fig 2 In vitro coculture assays reveal that autophagy-deficient cancer cells directly induce DC activation.
(a) The flow cytometry gating strategy used in the analysis of DCs cocultured with cancer cells in vitro. Representative data are shown.
(b and c) Quantification of mean fluorescence intensities (MFIs) of DCs cocultured with cancer cells in Fig. 2c (b) and 2d (c). 
(d) Flow cytometry analysis of the expression of MHC I and MHC II in DCs cocultured with KPC1 shNC or KPC1 shATG7#1, #2 (left), and DCs cocultured with KPC2 shNC or KPC2 shATG7#1, #2 (right).
(e and f) Flow cytometry analysis of the expression of the activation and maturation markers, CD80, CD86, MHC I, and MHC II in DCs cocultured with KPC1 shNC or KPC1 shATG4B#1, #2 (f), and DCs cocultured with KPC2 shNC or KPC2 shATG4B#1, #2.
(g) Results from a 24-hour proliferation assay comparing the proliferation of control and CQ-treated KPC cells (left: KPC1, right: KPC2). All luminescence values at 24 hours were normalized to those at 0 hours.
(h) Flow cytometry analysis of activation and maturation markers in DCs cocultured with UV-irradiated, apoptotic KPC cells or those cocultured with live KPC cells.
(i) Flow cytometry analysis of activation and maturation markers in DCs cocultured with KPC1 shNC or shATG7 cell in a 3D coculture assay, which mimics the tumor microenvironment.
(j) OVA expression in KPC1-OVA cells generated by lentiviral transduced was confirmed by quantitative real-time PCR.
Scale bars, 100 µm (I). Error bars, mean ± SD; *p < 0.05, **p < 0.01, ***p < 0.001, ****p<0.0001; ns, not significant; analyzed using the one-way ANOVA (b-f) or Student’s t-test (g and j).

Extended Data Fig 3 Vaccination with autophagy-deficient cancer cells elicits strong anti-tumor immunity in vivo.
(a) Individual tumor growth curves (upper panels) and the corresponding quantification (lower panels) of tumors isolated from mice, vaccinated with vehicle, KPC1 shNC, or KPC1 shATG5, on Day 18 of the secondary tumor challenge.
Bars, median; *p < 0.05, **p < 0.01, ****p < 0.001; by Student’s t-test.

Extended Data Fig. 4 scRNA-seq analysis of the tumor microenvironment of orthotopic syngeneic KPC1 shNC and shATG7 tumors.
(a) Violin plots showing the expression levels of well-known markers in the immune populations shown in Fig. 4a.
(b) Uniform manifold approximation and projection (UMAP) plots showing the expression of markers in each of the immune populations shown in (a). 
(c) CD45+ cells in Figure 4A were classified as cells derived from KPC1 shNC tumors (green) or those derived from KPC1 shATG7 tumors (red).
(d) The proportions of the 11 clusters CD45+ cell clusters in the two tumor groups.
(e) Heatmap of the top 10 differentially expressed genes (DEGs) in each of the DC clusters identified in Fig. 4b.
(f) UMAP plots showing the expression of key signature genes used in the identification of the specific DC clusters shown in Fig. 4c.
(g) DCs were divided into cells derived from KPC1 shNC tumors (left) and those derived from KPC1 shATG7 tumors (right).
(h) Flow cytometry analysis of the expression of the activation and maturation markers, CD80, CD86, MHC I, and MHC II in DCs cocultured with KPC1 shNC, KPC1 treated with 20 µM CQ, or KPC1 shATG5#1, #3, in the presence of an anti-IFNAR1 blocking antibody or its IgG isotype control.
Error bars, mean ± SD; *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.001; ns, not significant; analyzed using the one-way ANOVA.

Extended Data Fig. 5 scRNA-seq analysis revealed that CD8+ T cells in KPC-shATG7 tumors express high LAG3 levels.
(a) Heatmap of the top 10 differentially expressed genes (DEGs) in each of the CD8+ T cell clusters identified in Fig. 5a. 
(b) UMAP plots showing the expression of key signature genes used in the identification of the specific DC clusters shown in Fig. 5d.
(c) Representative immunofluorescence images of orthotopic syngeneic KPC2 shNC or shATG7 tumors (Figure S1E); CD8a (red) and LAG3 (green). Quantification of LAG3+ CD8a+ cells/DAPI+ cells (%) and LAG3+ CD8a+ cells/CD8a+ cells (%) is shown.
Scale bars, 100 µm (c). Bars, median; **p < 0.01; analyzed using the Student’s t-test (c).

Extended Data Fig. 6 Triplet therapy comprising CQ, Flt3L, and aLAG3 markedly suppresses tumor growth.
(a–c) KPC1 cells were orthotopically transplanted into C57BL/6 mice. Tumor-bearing mice were treated with vehicle, aLAG3 (50 µg), CQ (60 mg/kg) + Flt3L (10 µg), or CQ + Flt3L + aLAG3. After 28 days of treatment, the tumor volumes and weights were measured (a). Representative immunofluorescence images of cytotoxic CD8+ T cells, granzyme B+ CD8a+ T cells (CD8a [red] and granzyme B [green]) (b), and perforin+ CD8a+ T cells (CD8a [red] and perforin [green]) (c). Quantification of granzyme B+ CD8a+ cells/DAPI+ cells (%) and granzyme B+ CD8a+ cells/CD8a+ cells (%) (b); and perforin+ CD8a+ cells/DAPI+ cells (%) and perforin+ CD8a+ cells/CD8a+ cells (%) (c) is shown.
Scale bars, 100 µm (b and c). Bars, median; *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001; ns, not significant; analyzed using the Student’s t-test (a) and the one-way ANOVA (b and c).

Extended Data Fig. 7 Analysis of PDAC patients reveals a correlation between autophagy in cancer cells and DC activation.
(a) In the analysis of public scRNA-seq data from 24 PDAC tumors and 11 control pancreases, the population of "Ductal cells” (C0 and C1 in Fig. 7a) was extracted to assign an “Autophagy signature score” for each sample. These scores were then compared between the normal and PDAC groups.
(b) UMAP plots showing the expression of key signature genes used in the identification of the specific myeloid cell clusters presented in Fig. 7b; ‘0’, ‘5’, and ‘8’ were identified as DC clusters.
(c and d) The expression of genes related to DC functions was compared between the “Autophagy-High” and “Autophagy-Low” groups. The genes included in the “Antigen-presenting genes” (c) and “Interferon-induced genes” (d) gene sets are listed in the dot-plots.
(e) UMAP plots showing the expression of key signature genes used in the identification of the specific T cell clusters shown in Fig. 7d.
(f) The genes included in the “Exhaustion genes” gene set, used to compare the exhaustion levels of the exhausted CD8+ T cell clusters (‘5’ and ‘6’ in Fig. 7d) between the Autophagy-High and Autophagy-Low groups, are listed in the dot-plots.
(g and h) Immunohistochemistry was performed to evaluate the level of CD11c expression in 39 PDAC patients. Representative images of CD11c-Low and CD11c-High PDAC tumor tissues (g) and Kaplan-Meier overall survival analysis of PDAC patients in relation to CD11c expression (h). 
Bars, median; ****p < 0.0001; analyzed using the Student’s t-test (a).
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[bookmark: _Hlk132752307]Supplementary Table 1. Top 30 DEGs in the four DC clusters, identified by scRNA-seq of CD45+ immune cells in KPC1 shNC/shATG7 syngeneic PDAC tumors.

Supplementary Table 2. Top 30 DEGs in the three CD8+ T cell clusters identified by scRNA-seq of CD45+ immune cells in KPC1 shNC/shATG7 transplanted syngeneic PDAC tumors.

Supplementary Table 3. Gene lists and sources for each DC-associated gene set used in the scRNA-seq analysis of CD45+ immune cells from the KPC1 shNC/shATG7 syngeneic PDAC tumors.

Supplementary Table 4. Gene lists and sources for each CD8+-T-cell-associated gene set used in the scRNA-seq analysis of CD45+ immune cells in the KPC1 shNC/shATG7 syngeneic PDAC tumors.

Supplementary Table 5. Gene lists and sources of each gene sets used in the analysis of public PDAC patient scRNA-seq data.

Supplementary Table 6. Lists of autophagy-related genes used to calculate the autophagy signature scores of ductal cells.

Supplementary Table 7. Autophagy signature scores for each sample from the public PDAC patient scRNA-seq dataset.

Supplementary Table 8. Key resources tables (Antibodies, Chemicals, Oligonucleotides, and Software and algorithms).
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