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Hepatocellular carcinoma is the fifth frequent malignancy worldwide and 

ranks as the third leading cause of cancer-related mortality[1].

In China, HCC leads to more than 300 000 deaths every year [2].

Currently three FDA approved serum biomarkers and CT have low 

sensitivity and specificity[3]. Better biomarkers are needed for HCC.
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Objectives

Combining  PCT and shorter gradient of SWATH to improve 

throughput while keep the reproducibility and  enough 

proteome depth of proteomic analysis of clinical tissue biopsies.

Find potential protein biomarkers of HCC.



Study Design

Fresh frozen 
tissues from 19 
HCC patients

Sample prepared 
by PCT assisted 
lysis and digestion Peptide 

samples

19 tumor
samples

19 adjacent 
benign

Analyzed by 45 
min gradient 
SWATH acquisition 
method on LC-MS 76 SWATH runs

OpenSWATH

Protein abundance 
matrix

QC analysis
Differential 
expression analysis

IHC validation
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Performance of PCT-assisted peptide preparation



Performance of PCT-assisted peptide preparation



Heatmap overview of protein abundance patterns in 76 samples
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Variability of protein expression in liver tissues

Tumor tissues have a 
slightly higher CV 
than benign



Differential regulated proteins in HCC

541 dysregulated 
proteins in all

419 up-regulated 
192 down-regulated

106 up-regulated 
75 down-regulated
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All proteins found regulated in HCC
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16 selected proteins significantly regulated in HCC tumors



Detection of MCM7 in HCC 
Samples Using IHC

MCM7 IHC staining to three additional 
patients validated the upregulation of 
MCM7 in liver tumors
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Take-home messages

• In conclusion, we report an optimized PCT–SWATH workflow enabling analysis 
of clinical tissue specimens with increased sample throughput without 
compromise of quantitative accuracy and proteomic coverage. 

• Our study identified a few regulated proteins in this HCC cohort. Proteins with 
increased abundance are mainly related to mass production, oncogenic 
signaling, and immunity, whereas metabolic proteins are shown with lower 
expression. 

• We identified 16 dysregulated proteins of reported clinical relevance to HCC. 
Upregulation of MCM7 in tumor tissue samples was observed using IHC in 
additional patients.

• The study demonstrates that the PCT–SWATH methodology has potential to be 
practically applied in clinical research to analyze tissue samples in high 
throughput.
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