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Supplementary Methods
Patient selection and data collection 
[bookmark: OLE_LINK17][bookmark: OLE_LINK6][bookmark: OLE_LINK8]Inclusion criteria: (1) Biopsy or pathological tissue confirmed primary GC; (2) All patients underwent the same PET/CT scanning conditions; (3) Availability of clinicopathologic data and follow-up data; (4) Without pretreatment before performing PET/CT scan. Exclusion criteria: (1) Patients treated with neoadjuvant radiotherapy, neoadjuvant chemotherapy, or neoadjuvant chemoradiotherapy before PET/CT scan; (2) Poor PET/CT image quality; (3) Without completed clinicopathologic data or followed-up data. For each patient, baseline information was documented, including age, sex, tumour size, tumour differentiation status, tumour location, carcinoembryonic antigen level, carbohydrate antigen 19-9 level, clinical tumour, node, and metastasis (TNM) stage (according to the American Joint Committee on Cancer TNM Staging Manual, eighth edition), and follow-up data.

PET/CT scan
[bookmark: OLE_LINK1][bookmark: OLE_LINK25]All patients underwent the same PET/CT examinations with the same acquisition equipment (Biograph mCTx PET/CT scanner (Siemens), Germany). [18F] FDG was injected using a Tracerlab FXF-N (GE Healthcare) tracer synthesis system with a radiochemical purity greater than 95%. Patients were fasted for at least 6 hours to standardize blood glucose levels < 10 mM before injecting [18F] FDG. The scope of [18F] FDG PET/CT imaging is from the top of the skull to the middle of the femur (6 to 8 beds). Patients were given 100–150 μci/kg intravenous injection of [18F] FDG for performing image acquisition in about 60 min. PET scanning was performed in a three-dimensional acquisition mode. The parameters were as follows: voltage 120kV, automatic milliampere, pitch 0.55, tube rotation 1.0s per circle, and layer thickness 3mm. PET images were acquired with 2 min of acquisition time per bed position in 6-8 beds, and CT images were collected by Spiral CT scan.

Image segmentation, feature extraction, and selection
PET/CT images were evaluated by two experienced radiologists with more than ten years of experience in PET/CT diagnosis by ITK-SNAP software (version 3.8.0-beta; www.itksnap.org). The extracted radiomics features included 14 shape features, 18 first-order intensity features, 75 second-order textural features, and 279 higher-order textural features, summarized in supplementary materials. All the image features were implemented and computed using an open-source radiomics analysis package in the MATLAB platform (https://github.com/mvallieres/radiomics).Values of extracted radiomics features were then normalized using the Z-transform method for further analysis [41]. For feature selection, the maximum relevance minimum redundancy (mRMR) method was firstly used to eliminate the redundant and irrelevant features, then the least minor absolute shrinkage and selection operator (LASSO) regression method was performed to select the most predictive features of VEGF.
To evaluate whether the agreements of the features extracted from these two radiologists on the same patients were good, intra- and inter-class correlation coefficients (ICCs) were used based on 30 cases. ICCs greater than 0.75 indicated good consistency.
[bookmark: _Hlk108359292]For image segmentation, the volumes of interest (VOIs) from the primary tumor of each patient’s PET and CT images were constructed manually without the knowledge of the patient’s clinicopathologic information. Image preprocessing was performed by resampling the spatial resolution of the PET and CT image VOIs to 1 × 1 × 1 mm3 voxels before feature extraction. PET images were transformed into SUV unit. After preprocessing the images, a total of 386 × 2 radiomics features were extracted from CT and PET images by the python package Pyradiomics (version 2.2.0).

Validations of the non-invasive imaging biomarker
[bookmark: _Hlk71988792][bookmark: _Hlk71988714]The assessment of diagnostic performance for the prediction models involved the use of the receiver operating characteristic (ROC) and calibration curves. When predicting VEGF status, the efficacy of RS was assessed by the sensitivity, specificity, accuracy, positive likelihood ratio (+LR), negative likelihood ratio (-LR), positive predictive value (PPV), and negative predictive value (NPV). These metrics were determined based on the RS cut-off value that corresponded to the maximum Youden index. In the case of predicting OS, the discrimination performance of the PET/CT prognostic model was assessed using Harrell’s concordance index (C-index).
 
[bookmark: _Hlk151018145]Clinical usefulness
Decision curve analyses (DCA) were used to evaluate the clinical influence of the non-invasive imaging biomarker for VEGF. This was achieved by quantifying the net benefits at a specific threshold probability within each cohort. 

Statistical analysis
[bookmark: OLE_LINK16][bookmark: _Hlk71891082]Redundant and irrelevant features elimination was performed by using the mRMR algorithm in the “mRMRe” package; Predictive features selections were performed by using the LASSO logistic regression algorithm in the “glmnet” package; ROC curves and calibration plots were plotted by using the “pROC” and “pec” packages; Nomogram was constructed by using the “rms” package; Survival curves and DCA curves were plotted by using the “survminer” and “ggDCA” packages.













Supplementary Results
Calculation formula of the VEGF Rad-score
VEGF Rad-score =
(CT_log.sigma.3.mm.3D_glszm_ZonePercentage×-0.01236) +
(CT_log.sigma.2.mm.3D_gldm_DependenceNonUniformityNormalized×0.00845) +
(CT_log.sigma.2.mm.3D_gldm_DependenceNonUniformity×0.01495) +
(CT_original_firstorder_InterquartileRange×0.00357) +
(CT_original_firstorder_90Percentile×0.00075) +
(CT_log.sigma.3.mm.3D_glszm_LargeAreaHighGrayLevelEmphasis×0.11218) +
(CT_log.sigma.1.mm.3D_glcm_InverseVariance×0.06378) +
(CT_original_shape_Maximum2DDiameterRow×0.11021) + (PET_original_shape_Maximum2DDiameterRow×0.01410) +
(PET_original_firstorder_Kurtosis×0.00768) +
(PET_log.sigma.3.mm.3D_gldm_DependenceNonUniformity×0.00006) +
(PET_log.sigma.2.mm.3D_glcm_MCC×-0.03955) +
(PET_original_firstorder_Skewness×0.00623) +
(PET_log.sigma.1.mm.3D_glcm_InverseVariance×-0.02261) 
