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Abstract: Objective to construct a prognostic risk model of intrahepatic cholangiocarcinoma (ICCA) based on TCGA ( the
cancer genome atlas ) and GEO ( gene expression omnibus ) database, and to screen ICCA prognostic related genes. Methods
The data of 31 cases of ICCA tissues and 9 cases of para-carcinoma tissues in TCGA database were used as training set, and the
data of 30 cases of ICCA tissues and 27 cases of para-carcinoma tissues in GEO database were used as verification set. The

differentially expressed genes were filtered by R software “DESeq2” package. The filtering conditions were as follows: the
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absolute value of difference multiple was more than 2, and the correction P< 0.05. Univariate COX regression analysis was used
to screen the genes with statistically significant prognosis differences in both groups. LASSO regression analysis was used to
construct the prognostic risk model of ICCA. The risk scores of training set and verification set were calculated and divided into
high risk group and low risk group according to the median. Kaplan-Meier survival curve and time-dependent receiver operating
characteristic (ROC) curve were drawn. The risk score and clinicopathological information were analyzed by univariate and
multivariate COX regression analysis, and a line chart was drawn to comprehensively evaluate and verify the effectiveness of the
model. Gene Ontology (GO), Kyoto Encyclopedia of Gene and Genomes (KEGG), Gene Set Enrichment Analysis (GSEA) and
Single Sample Gene Set Enrichment Analysis (ssGSEA) were used to analyze the reasons for the difference in prognosis between
high and low risk groups. Results A total of 2 922 differentially expressed genes were screened by TCGA data and 3 075 genes
were screened by GEO data (all P<0.05). Univariate COX regression analysis showed that 68 genes were screened by
TCGA(HR=0.13 ~ 7.2, all P<0.05) and 413 genes were screened by GEO (HR=0.17 ~ 215.1, all P<0.05). There were 9 genes
with significant prognosis in both groups: GOLGA7B, MTFR2, TPM2, PIWIL4, EPHX4, PRICKLEl, DIO2, FUT4 and
COL4A3 (TCGA-HR=0.506 ~ 2.760, GEO-HR=0.428 ~ 1.992, all P<0.05). A six-gene prognostic risk model was successfully
constructed by LASSO regression. The model Risk Score=0.464 x EXP;1pg,t0.550 X EXPrpy,—0.511 X EXPpiyi4—
0.097 x EXPprickiei10.215 x EXPpi0,—0.313 X EXPqp403.In training set, the median of risk score was 1.43. Kaplan-Meier survival
analysis showed that the overall survival rate in the high risk group was lower than that in the low risk group (P < 0.001). The
ROC curve showed that the AUC of 1, 3 and 5 years were 0.971 (cutoff value=0.22), 0.921 (cutoff value=2.33) and 0.701 (cutoff
value=1.52), indicating that the model had good predictive ability. Univariate COX regression risk score HR=5.18
(95%CIL:2.15 ~ 12.49, P < 0.001), multivariate COX regression risk score HR=72.5 (95%CI:4.52 ~ 1162.9, P=0.002). In the
verification set, the median risk score of the model was 2.48. Kaplan-Meier survival analysis showed that the survival rate in the
high risk group was lower than that in the low risk group(P=0.004). The results of ROC showed that the AUC values of 1, 3 and
5 years were 0.908(cutoff value=3.23), 0.851(cutoff value=1.02) and 0.752(cutoff value=2.7), the univariate COX regression risk
score HR=2.76 (95%CI:1.65 ~ 4.60, P<0.001), and the multivariate COX regression risk score HR=4.68 (95%CI:2.13 ~ 10.3,
P<0.001). The effectiveness of the risk model was verified. The results of GO, KEGG, GSEA and ssGSEA analysis showed
that the reason for the difference in prognosis between high and low risk groups might be related to the inhibition of immune
response(all P<0.05). Conclusion The prognostic risk model constructed this time has a certain value in evaluating the
prognosis of patients with ICCA and provides reference for clinical diagnosis and treatment.
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