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Liver cancer is the third leading cause of cancer death in the world.

Failure in early tumor detection contributes to its high mortality, highlighting the

need of more sensitive and specific diagnostic markers. Tumor-derived soluble

and exosomal molecules play a major role in the regulation of cancer

progression and metastasis, but whether specific gene expression patterns are

involved and affect patient survival is unclear. 

Liver cancer-specific genes encoding blood-secreted molecules were

studied with the help of two datasets from The Cancer Genome Atlas (TCGA)

and one additional dataset from Genotype-Tissue Expression (GTEx)

portal. 290 samples from hepatocellular carcinoma (HCC), 33 samples from

cholangiocarcinoma (CCA) and 115 samples from healthy liver tissues were

included. Differential gene expression and enrichment analyses were applied,

as well as univariable and multivariable Cox regression and Kaplan-Meier

survival tests to verify the prognostic value of studied genes.

A total of 3,946 differentially expressed genes were detected, 505 of

them being liver cancer-related and 318 encoding blood-secreted proteins.

Functional analysis indicated a more invasive behaviour for CCA, while HCC

stood out for its immunosuppressive profile. Thirty-two genes encoding

blood-secreted molecules differentiated HCC, CCA and control hepatic

samples, and 11 genes were associated with survival (|Z-score|>2) based on a

Cox regression analysis. Kaplan-Meier survival analysis further confirmed that

liver cancer patients with high expression of the 11 signature genes had shorter

overall survival (OS) in the entire cohort [33.5 vs. 81.9 months, p = 2.99e-5]

and the HCC subcohort [33.5 vs. 81.9 months, p = 7.08e-5], but not the CCA



subcohort. Multivariate analysis confirmed that the expression score of 11

signature genes was an independent prognostic marker for OS in both the

entire cohort [hazard ratio (HR): 1.757; 95% confidence interval (CI),

1.131-2.728; p = 0.012] and the HCC subcohort [HR: 1.713; CI,

1.082-2.712; p = 0.021]. 

Our results demonstrated that specific genes encoding blood-secreted

molecules had distinct transcriptional patterns predictive of survival in HCC and

CCA, and suggested potential avenues for early diagnosis through blood-based

liver cancer screening of high-risk individuals.


