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Identification of a risk score prognostic model of hepatocellular carcinoma based on tumor mutation burden
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Abstract Objective: To construct and verify a risk score prognostic model of hepatocellular carcinoma(HCC) based on tumor mutation
burden(TMB) data of the Cancer Genome Atlas(TCGA ). Methods: Somatic mutation data,gene expression data and clinical information
of HCC patients were downloaded from TCGA database. The gene mutation profiles of HCC patients were made,and the relationship be—
tween the level of TMB and the prognosis of HCC was analyzed. Prognostic genes were identified and HCC risk score prognosis model
was constructed by bioinformatics analysis.Univariate and multivariate analysis were used to evaluate the predictive ability of the model.
Results: The gene mutation profiles revealed the characteristics of gene mutation in patients with HCC. Kaplan—Meier analysis showed that
the overall survival rate of HCC patients with low TMB was higher(y*=6.632,P=0.01),and the higher TMB level was associated with older
age(x?=10.328,P=0.001 7 ), male (¥*=9.384,P=0.002 9) and NO stage(y*=4.723,P=0.03). All HCC samples were randomly divided into
training set (n=177) and verification set(n=178).Three prognostic genes(FABP6,PFKP and PROKI )were determined by bioinformatics
method in the training set,and the risk score prognostic model of HCC was constructed as follows:risk score=(0.132 08xFA BP6 expres—
sion )+(0.153 83xPFKP expression) +(—0.180 47xPROK expression ). The training set and validation set samples were divided into high—
risk group and low-risk group according to risk score.In the training set,the overall survival rate of the low-risk group was higher (y*=
66.725,P<0.000 1) ,and the result was same in the validation set(X2:38.364,P<0.000 1). Univariate and multivariate analysis showed that
risk score( HR=2.016,95%CI : 1.356-2.997, P<0.001 ) and pathological stage( HR=1.591,95%CI:1.274-1.987,P<0.001) were indepen—
dent prognostic factors of HCC.Conclusion: The level of TMB is related to the prognosis of HCC. The risk score prognostic model has a
good ability to predict the prognosis and is an independent prognostic factor for patients with HCC.
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Fig1 Gene mutation profiles of patients with HCC
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