Oral Colon-Responsive Traditional Chinese Medicine Components-Bimetallic Self-Assembled Nanosystem Enhances PD-1 Inhibitor Therapy for MSS Colorectal Cancer
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1. Materials
Mouse dendritic cells (DC2.4) were provided by Shanghai Fuheng Biotechnology Co., Ltd. Mouse colorectal cancer cells (CT-26) were obtained from the Cell Bank of the Chinese Academy of Sciences (Shanghai, China). Mouse CTLL-2 cells were provided by Wuhan Procell Life Science & Technology Co., Ltd.Emodin (purity ≥ 98%, RH605720) and Cu(NO3)2 (purity ≥ 99%, RH532130) were purchased from Roen Biomedical. Magnolol (purity ≥ 98%, J25IS220968), simulated gastric fluid (SGF, JR30501A), simulated intestinal fluid (SIF, KR38368A), and simulated colonic fluid (SCF, KR34912A) were purchased from Shanghai Yuanye Bio-Technology Co., Ltd. The Cell Counting Kit-8 (CCK-8, 7E1001J5) was purchased from Nanjing Vazyme Biotech Co., Ltd. Dimethyl sulfoxide (DMSO, cell culture grade, 3550701008) was obtained from Solarbio. FeCl₃·6H₂O (purity ≥ 99%, 16496163) was purchased from Macklin. Anhydrous ethanol (analytical grade, 10009257) and NaCl (10019318) were purchased from Sinopharm Chemical Reagent Co., Ltd. Eudragit S-100 (B230205201) was obtained from EVONIK. Sodium dodecyl sulfate (SDS, EZ6688C174), Collagenase I (EZ65009C0E), Collagenase IV (EZ667C341B), DNase I (EZ78908367), and Hyaluronidase (EZ7890C471) were purchased from BioFroxx. EDTA sodium salt (E0091) and DiR (437296) were obtained from MedChemExpress (MCE). Coumarin-6 (I2319231) was purchased from Aladdin.For cell culture and assays, GM-CSF (GP20358) and Mouse IL-4 (GP20500) were obtained from GLPBIO. Mouse IL-2 (ATYL23161) was purchased from Abbkine. The Mouse 5-HT ELISA Kit (JL12087) was purchased from Jianglai Bio. DCFH-DA (S33003S-1) and DAPI (C1002) were obtained from Beyotime Biotechnology. The 4% paraformaldehyde fixative (BL539A) and antifade mounting medium (BL701A) were purchased from Biosharp. Isoflurane (2025032001) was purchased from RWD Life Science. Matrigel (10625003) was obtained from Corning. Hematoxylin and eosin (H&E) staining solution, the Ki-67 cell proliferation detection kit, and the TUNEL cell apoptosis detection kit were obtained from Wuhan Shuerte Biotechnology Co., Ltd.
The αPD-1 inhibitor (BE0146, 85712201) was purchased from Bio X Cell. (New Hampshire, USA). The KO525 Fixable Viability Dye (423102) and fluorophore-conjugated anti-mouse antibodies, including Purified anti-CD16/32 (553141), APC anti-CD11c (B396301), PB450 anti-CD45 (2423798), APC-A700 anti-I-A/I-E (2410914), PE anti-I-A/I-E (2410914), PE/Cy5 anti-CD3 (100274), PE anti-CD4 (2785541), FITC anti-CD8a (100706), FITC anti-Granzyme B (B385661), and PC7 anti-IFN-γ (505826), were all purchased from Bio-Legend. anti-HMGB-1 (10829-1-AP) and anti-CRT (27298-1-AP) antibodies were obtained from Proteintech. Cy3-conjugated goat anti-rabbit IgG (CL89330) was purchased from Bioworld, and Alexa Fluor 488-conjugated goat anti-rabbit IgG (CR2107167) was obtained from Servicebio.
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Fig. S1. Representative CLSM images of intracellular reactive oxygen species (ROS) accumulation in CT-26 cells.
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Fig. S2. (a, b) The proportion of MHC-Ⅱ+ was shown by flow cytometry (n =4). Data are expressed as the mean ± SD (***p < 0.001; one way ANOVA).
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Fig. S3. (a, b) Proportions of CD4+ analyzed by flow cytometry (n = 4). Data are expressed as the mean ± SD (*p < 0.05; ***p < 0.001; one way ANOVA).
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Fig. S4. (a, b) Proportions of Granzyme B+ analyzed by flow cytometry (n = 4). Data are expressed as the mean ± SD (*p < 0.05; **p < 0.01; ***p < 0.001; one way ANOVA).
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Fig. S5. (a) Monitoring of body weight changes in mice from various treatment groups throughout the duration of the study (n = 6). (b) Serum levels of creatinine for the assessment of hepatic and renal functions (n = 3). 
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Fig. S6. (a-d) Complete blood count (CBC) analysis (n = 3).
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