The external dataset of GSE7390 was added for the validation of 17 genetic models. The ROC of the model reached 0.71 or higher in 3, 5, and 10 years, respectively (Fig 1A). The risk groups of the model were partly observed significant differences (Fig 2B).
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Fig1. A: The 3, 5, and 10 year ROC curve of the 17 gene risk model on the GSE7390 data set; B: 17 gene risk model calculates the sample risk score group OS KM curve on the GSE7390 data set. L1-L2-L3 represents a low-medium-high group of risk scores.
Because there are many prognostic risk models for breast cancer, and the prognosis of different subtypes of breast cancer varies greatly, the models were selected to be compared according to the following criteria: 1) suitable to all BRCA, not specific subtypes; 2) the data used to construct model is gene expression data; 3) the signatures involved in the model are not immune-related. By reviewing the literature 1, four prognostic-related risk models were finally selected: 76-gene signature, 64-gene expression signature, cell cycle pathway signature, and 92-gene predictor were used to compare with our “17-immune related genes” model. In order to make the models comparable, Based on the corresponding genes in the four models, we calculated the risk scores of each BRCA sample in the TCGA using the same method, evaluated the ROC of each model, and divided the samples into the Risk-H and Risk-L groups based on the median risk score, and the difference in OS prognosis between the two groups were calculated. The ROC and OS-KM curves of the four models are shown in Fig. 2. Except for the poor ROC of the cell cycle pathway signature model, the other three ones have better ROC (~0.7), the Risk-H and Risk-L groups has a significant difference in the OS prognosis (log rank p < 0.05).
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Fig2. AB: ROC and KM curves of the 76-gene signature model; CD: ROC and KM curves of the 64-gene expression signature model; EF: ROC and KM curves of the cell cycle pathway signature model; GH: 92-gene predictor model ROC and KM curves.
	In order to compare the predictive performance of these models on BCRA samples, the rms package was used in R software to calculate the concordance index (C-index) in the four models and our model. It can be seen that the c-index of the 17-immune related genes model was highest in the five models. (Fig3), indicating that the model's prediction performance is better than the other ones.
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Fig3. C-index of 5 models
	Using the ER+/-, HER2+/-, and PAM50 subtype information provided by the TCGA dataset, we compared the relationship of these features with the 17-immune related genes model. First, the samples were divided into ER negative and ER positive according to the type of ER gene detection. The risk scores of the two groups were evaluated. It was found that there was a significant prognostic difference between Risk-H and Risk-L in the ER positive group, but not in ER negative group. Fig4A-B). Using the same method, there was a significant prognostic difference between Risk-H and Risk-L in the HER2 negative group, but not in HER2 positive group (Fig 4C-D). This suggests that our model performs better in ER positive and HER2 negative subtypes.
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Fig4. A-B: KM curve in Risk-H and Risk-L samples of ER negative or ER positive; C-D: KM curves in Risk-H and Risk-L samples of HER2 negative or HER2 positive.
	PAM50 is a classic subtype in BRCA, including Basal like, HER2 enriched, Luminal A, Luminal B, and Normal-like. The relationship between PAM50 subtype and 17-immune related genes was evaluate, and it showed that Luminal A or Luminal B subtype had significant prognostic differences between Risk-H and Risk-L samples, while Basal like or HER2 enriched subtype was not observed difference (Fig.5). There were only 8 Normal-like subtype samples and not included in the analysis).
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Fig5. A-D: The KM curves of the Risk-H and Risk-L samples in PAM50 subtype, including Basal like, HER2 enriched, Luminal A and Luminal B.
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