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Novel Pt@PCN-Cu-Induced Cuproptosis Amplifies αPD-L1 Immunotherapy in Pancreatic Ductal Adenocarcinoma through Mitochondrial HK2-Mediated PD-L1 Upregulation
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Fig. S1 (A) Particle size distribution of Pt@PCN-Cu in water as measured by dynamic light scattering (DLS). (B) Polydispersity index (PDI) of Pt@PCN-Cu. (C, D) Changes in zeta potential and PDI of the supernatant from Pt@PCN-Cu solutions in PBS, observed after five days of storage.
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Fig S2 (A) Viabilities of PANC-1 cells and DCs after treatment with different concentrations of Pt@PCN-Cu. (B) Viabilities of PANC-1 and RAW264.7 cells after treatment with different concentrations of Pt@PCN-Cu. Data are presented as mean±SD. Statistical significance was determined using t-test, with ***P<0.001.
[image: image3.jpg]<

o
N
o o
=
H W 0
*
1
o
o
1 1 1 1 1
< @ N ] °
o o o =]
(‘n"e) wu g9 je asueqiosqy
<)
N
N
! -
* |
*
o~
o
1 1 1 1
] < < N o
o =) o =)
(‘n"e) gNL1 Jo 9oueqiosqy

Concentration of GSH

Pt@PCN-Cu




Fig. S3 (A) Absorbance of TNB solutions at 412 nm after treatment with different concentrations of Pt@PCN-Cu. (B) Evaluation of GSH-triggered generation of Cu+. Data are presented as mean±SD. Statistical analysis was performed using one-way ANOVA, with ***P<0.001.
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Fig S4 (A) Viabilities of PANC-1 and hTERT-HPNE cells after treatment with different concentrations of Pt@PCN-Cu. (B) Viabilities of PANC-1 and AML12 cells after treatment with different concentrations of Pt@PCN-Cu. Data are presented as mean±SD. Statistical significance was determined using t-test, with ***P<0.001.
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Fig. S5 (A-C) Positive correlations between DLAT expression and the expression of (A) FDX1, (B) DLST and (C) DLD in PDAC tumor tissues.
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Fig. S6 Positive correlation observed between DLAT expression and PD-L1 expression in tumor tissues of PDAC.
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Fig. S7 Heatmap showing differentially expressed genes.
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Fig. S8 (A) Correlation analysis between CD274 mRNA and HK2 mRNA expression in PDAC samples, analyzed using TIMER2.0 database, with the Spearman’s rho value presented. (B, C) Association between HK2 expression levels and (B) OS and (C) DFS in PDAC patients, using GEPIA2.
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Fig. S9 (A) Correlation between HK2 mRNA expression levels and CD4⁺ T cell infiltration in PDAC patient specimens, analyzed using the TIMER algorithm in the TIMER2.0 database, with the Spearman’s rho value presented. (B) Correlation between HK2 mRNA expression levels and CD8⁺ T cell infiltration in PDAC patient specimens, analyzed using the CIBERSORT algorithm in the TIMER2.0 database, with the Spearman’s rho value presented.
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Fig. S10 HK activity measured using the hexokinase activity detection kit. Data are presented as mean±SD. Statistical significance was determined using t-test, with *P<0.05.
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Fig. S11 MFI of Pt@PCN-Cu@Cy7.5 in major organs and tumor.
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Fig. S12 The intracellular accumulation of Pt@PCN-Cu@Cy7.5 in tumor cells was assessed by flow cytometry. Data are presented as mean±SD. Statistical significance was determined using t-test, with ***P<0.001.
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Fig. S13 Copper content in ex vivo tumor tissues detected by ICP-MS. Data are presented as mean±SD. Statistical significance was determined using one-way ANOVA, with *P<0.05 and ***P<0.001.
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Fig. S14 The concentration of copper in major organs and tumor after treatments with intravenous injection.
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Fig. S15 (A) Quantification of Ki67 expression in tumor tissue from mice given the indicated treatments. (B) Quantification of DLAT expression in tumor tissue from mice given the indicated treatments. Data are presented as mean±SD. Statistical significance was determined using one-way ANOVA, with *P<0.05 and ***P<0.001. 
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Fig. S16 (A) Representative photographs of tumors excised from different treatment groups. (B) Ex vivo tumor weights measured at the end of the study. Data are presented as mean±SD. Statistical significance was determined using one-way ANOVA, with *P<0.05, **P<0.01 and ***P<0.001.
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Fig. S17 Quantification of Ki67 expression in tumor tissue from mice given the indicated treatments. Data are presented as mean±SD. Statistical significance was determined using one-way ANOVA, with *P<0.05 and ***P<0.001.
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Fig. S18 Survival curves of tumor-bearing C57BL/6 mice following different treatments. 
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Fig. S19 Gating strategies used for flow cytometric analysis.
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Fig. S20 (A) Quantitative analysis of M1 macrophages within tumors with various treatments. (B) Quantitative analysis of M2 macrophages within tumors with various treatments. Data are presented as mean±SD. Statistical significance was determined using one-way ANOVA, with *P<0.05, **P<0.01 and ***P<0.001.
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Fig. S21 Quantitative analysis of the ratios of M1/M2 macrophages in the tumors with various treatments. Data are presented as mean±SD. Statistical significance was determined using one-way ANOVA, with **P<0.01 and ***P<0.001.
