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Construction of A Breast Cancer Prognostic Risk Model Based on Pyroptosis—related Genes
CHEN Rui-peng,ZANG Hong—-jing,SUN Yi
(Department of Pathology,the Second Xiangya Hospital of Central South University,Changsha 410011,Hunan,China)

Abstract:Objective To construct and evaluate a breast cancer pyroptosis—related prognostic model using public databases.Methods The expression
matrix and clinical information of breast cancer-related genes were downloaded from TCGA and GEO databases. The pyroptosis-related genes were
collected and the differentially expressed genes and key genes were explored. The pyroptosis—related risk scoring model based on TCGA database was
constructed by LASSO regression. The GSE20685 and GSE42568 datasets were used to verify the model, and the correlation between risk score and
clinical molecular immune characteristics was explored. The functional enrichment pathway and genomic change status were analyzed in high and low risk
subgroups, and the nomogram model was constructed and comprehensively evaluated in combination with clinical characteristics.Results A total of 35
pyroptosis genes were collected, of which 32 were differentially expressed genes, including 18 down -regulated genes and 14 up -regulated genes.
PYCARD, AIM2, IL18, CASP1, CASP5, CASP8, NLRC4, IL6, NLRP3 and TNF were the key genes of pyroptosis pathway. Five genes with prognostic value
were identified from 32 differentially expressed genes related to pyroptosis: CASP9, GSDMC, GZMA, IL18 and PYCARD. The scoring model was
constructed by LASSO-Cox regression analysis: risk score=0.107 146 60xGSDMC expression value—0.207 295 50xCASP9 expression value-0.205 471 10x
IL18 expression value—0.038 234 58xPYCARD expression value-0.092 932 92xGZMA expression value. The risk score model showed that the up—
regulation of CASP9, IL18, PYCARD and GZMA was associated with good prognosis, and the up-regulation of GSDMC was associated with poor prognosis.
The prognosis of the high-risk group was worse than that of the low-risk group (P<0.001), and the level of immune infiltration was lower. Patients with
male, ductal carcinoma, tumor larger than 2 cm, triple negative subtype, high MSI and TMB status had higher risk scores. Functional analysis showed that
the up-regulated genes in the high-risk group were concentrated in epithelial cell growth, keratinization and inflammatory factor-mediated signaling
pathways; the down-regulated genes in the high-risk group were enriched in biological metabolic reactions; gene changes showed that TP53 gene mutation
was closely related to pyroptosis in breast cancer, and TP53-PIK3 CA mutual exclusion mutation; univariate and multivariate Cox analysis showed that the
pyroptosis risk score could be used as an independent prognostic indicator for predicting the survival status of breast cancer. The nomogram had a good
performance in predicting the overall survival rate of patients (C-index = 0.7618).Conclusion The constructed prognostic model and the comprehensive
exploration of pyroptosis are helpful for the prognostic risk prediction and individualized treatment of breast cancer patients.
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