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Figure S1. Schematic of autophagic flux monitored by the RFP-EGFP-LC3 reporter. (A) Diagram of autophagosome maturation in CAG-RFP-EGFP-LC3 mice. CAG-RFP-EGFP-LC3 is incorporated onto phagophores (displaying both EGFP and RFP fluorescence) to form autophagosomes. Upon fusion with lysosomes, EGFP is quenched in acidic autophagolysosomes, leaving only RFP signal. EGFP⁺RFP⁺ LC3 puncta indicate unfused autophagosomes, while EGFP⁻RFP⁺ LC3 puncta mark mature autophagolysosomes, enabling single-cell tracking of autophagic flux. (B) Representative flow plots of RFP and EGFP signals in splenic γδ T and αβ T cells from CAG-RFP-EGFP-LC3 transgenic mice. (C) Quantification of the percentage of EGFP+RFP+ cells (left) and EGFP-RFP+ cells (right) in splenic γδ T and αβ T cells from CAG-RFP-EGFP-LC3 transgenic mice (n = 4). (D-E) Representative histograms (left) and quantification of LC3B (D) and autophagosome (E) MFI (right) in splenic γδ T and αβ T cells from WT mice (n = 3). Data are presented as mean ± SD and are representative of at least three independent experiments. *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S2. Generation and validation of Pik3c3 conditional knockout (cKO) mice. (A) Pik3c3 gene targeting strategy. Flp recombinase excises the FRT-flanked promoterless cassette to generate a floxed allele; CD2-Cre subsequently deletes exon 4 to ablate Pik3c3 expression in T lineage cells. (B) qRT-PCR analysis of Pik3c3 mRNA in WT and cKO T cells (n = 4). Data are presented as mean ± SD and are representative of at least three independent experiments. ***P < 0.001.
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Figure S3. VPS34 deletion leads to severe reduction of peripheral αβ T cell populations. (A) Representative flow plots (left) and absolute cell counts (right) of αβ T cells (CD3+TCRβ+) in the spleen and peripheral lymph nodes (LNs) from Pik3c3fl/fl (WT) and Pik3c3fl/flCD2Cre (cKO) mice (n = 4). (B, C) Absolute cell counts of CD4+ (B) and CD8+ (C) T cells in the spleen (left) and LNs (right) from WT and cKO mice (n = 4). Data are presented as mean ± SD and are representative of at least three independent experiments. **P < 0.01, ***P < 0.001.
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Figure S4. Autophagic flux in γδ T cells from multiple peripheral tissues of CAG-RFP-EGFP-LC3 transgenic mice. (A) Representative flow plots of RFP and EGFP signals in γδ T cells from multiple peripheral tissues, including skin, colonic lamina propria (cLP), small intestine (SI), liver and lung. Data are representative of at least three independent experiments.
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[bookmark: _GoBack]Figure S5. Effector γδ T cells show enhanced basal autophagy, and VPS34 inhibition blocks autophagic flux. (A, B) Representative flow plots (A) and quantification of EGFP⁺RFP⁺ and EGFP⁻RFP⁺ population frequencies (B) of naïve and effector γδ T cells(n = 4). (C, D) Representative flow plots (C) and quantification (D) of effector γδ T cells treated with DMSO, BafA1, VPS34-IN-1, or combined VPS34-IN-1+BafA1 (n = 4). Data are presented as mean ± SD and are representative of at least three independent experiments. *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S6. VPS34 deficiency disrupts the homeostasis of effector γδ T cells in the mixed bone marrow chimera model. (A, B) Representative plots (A) and the percentages (B) of naïve γδ T cells (CD62hiCD44lo) and effector γδ T cells (CD62loCD44hi) in spleen from CD45.1+ (Pik3c3fl/fl) and CD45.2+ (Pik3c3fl/flCD2Cre) γδ T cells (n = 3). Data are presented as mean ± SD and are representative of at least three independent experiments. **P < 0.01, ***P < 0.001.
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