Materials and Methods
Mendelian randomization process
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The download address of the dataset is https://www.ebi.ac.uk/gwas/. First, the SNPs of exposure and outcome were screened separately, and then the SNPs were matched. The specific screening settings and dataset numbers can be found in the method section of the text. We used two-way two-sample Mendelian randomization to analyze the potential causal relationship between gut microbiota, circulating inflammatory proteins and lung cancer. Evaluation: (1) gut microbiota and lung cancer, (2) circulating inflammatory proteins and lung cancer.
When there was only one SNP for an exposure factor, we applied the Wald ratio for MR analysis. For exposure factors with multiple SNPs, we performed the inverse variance weighted (IVW) method [1], which is the most efficient analysis measure, as the main causal analysis method. MR-egger [2], weighted median [3], weighted mode [4] and simple mode methods were used as supplementary. The heterogeneity of each SNP was evaluated using Cochran's Q [5], and a P value greater than 0.05 indicated that there was no heterogeneity in the included IVs. We used the Mendelian randomization pleiotropy residual sum and outlier (MR-PRESSO) method to detect outliers that impact the conclusions, and analyze the causal effect after eliminating the outliers to make conclusion more robust [6]. MR-PRESSO global test and MR-Egger regression intercept term tests were applied to assess horizontal pleiotropy. If the P value of these two analyses is less than 0.05, it indicates the existence of horizontal pleiotropy. This means that some SNPs may affect both the exposure and the outcome, thus interfering with our causal inference. The "leave-one-out" method removed SNPs one by one and evaluated the effect of the remaining SNPs to observe whether the results change. If there was no significant change, the results are reliable. All analyses were carried out using R software version 4.3.1 and the packages “TwosampleMR” and “easyMR”. 

Cell culture
H1975 and PC9 cells were maintained in Dulbecco's modified Eagle's medium (DMEM) containing 10% fetal bovine serum (FBS), 100 units/ml penicillin, and 100 mg/ml streptomycin. The cells were cultured at 37°C in an atmosphere of 5% CO2 and 95% air until they were evenly attached to the culture dish.

Proliferation assay
We investigated the proliferation capacity of NSCLC cells co-cultured with E. coli supernatant or brain heart infusion (BHI) broth. Cells were seeded in 96-well plates at a density of 2 × 103 cells/well, and then CCK8 assay was performed according to the manufacturer's instructions (MCE; Cat. No. HY-K0301). The optical density (OD) of each sample was measured at 490 nm after 24 h of co-culture.

Cell apoptosis assay and cell cycle analysis
Lung cancer cells were co-cultured with E. coli supernatant and BHI for 24 h, and then each well was washed with PBS. After trypsin digestion (EDTA-free), cells were collected. Cell apoptosis was detected using Annexin V-FITC/PI apoptosis detection kit (Vazyme; Cat. No. A211-01) and analyzed using FACS Calibur flow cytometer (BD Bioscience). Data were processed using FlowJo 10 software. Cell cycle detection was performed using Cell Cycle and Apoptosis Analysis kit (Beyotime; Cat. No. C1052-1), analyzed using FACS Calibur flow cytometer (BD Bioscience), and data were processed using modfit software.

RNA extraction and real-time quantitative PCR
The co-cultured tumor cells were collected and RNA was extracted using a total RNA extraction kit (sparkjade; Cat. No. AC0201). The quality and quantity of RNA were determined by spectrophotometer, and then cDNA was synthesized from 1 µg of purified total RNA by quantitative PCR using HiScript III RT SuperMix (Vazyme; Cat. No. R323-01). The mRNA expression of STAMBP and CCL23 in lung cancer cells was determined using specific primers, and the fold change of gene expression was calculated using the ΔΔCt method. Gene-specific primers are in supplementary file 5.
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