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Abstract

Abstract

Hepatocellular carcinoma (HCC), which has been often in late stage when
diagnosed, is a common malignant tumor with a high mortality rate. Early detection
and treatment of HCC could significantly increasing survival rate, so it's very
important to develop clinical biomarkers for early clinical diagnosis. Nowadays,
wildly used clinical early diagnostic biomarkers for HCC are mainly alpha fetoprotein
(AFP) and alpha fetoprotein protein varuants (AFP-L3), which are waiting for
improving the sensitivity and specificity. And exosome, which is closely related to the
development of tumor, is a kind of secretory vesicles. It has been reported that
exosome can be used as a sources for potential biomarker indentification in many
tumors.

In this project, we aimed at isolation exosome from primary hepatocyte and HCC
cells and performing proteomics analysis and combining with the clinical data to
identifiy the highly expressed protein, by compare exosome isolated from hepatocyte
and HCC cells, as potential biomarker candidate for development of early diagnostic
kit. And therefore, the research of current project is divided into the following four
parts:

Part I : We successfully cultured primary hepatocyte from tumor tissue and
non-tumor tissue of HCC patients. We collected supernatant from these primary cell
culture and purified the exosomes using differential centrifugation. We then
performed proteomic analysis by applying FASP and the LC-MS/MS. And found a
group of forty-five genes are highly expressed in exosome isolated from HCC primary
cells compared to non-tumor one.

Part Il : We tested three out of forty-five genes by RT-qPCR from HCC and
non-tumor tissues, and found that mRNA leveles of PPP1CA and CAMSAP2 are
highly elevated in HCC tissue compared to non-tumor tissues. Then, we validated
PPP1CA protein level is also highly expressed in the tumor tissue compared to
non-tumor tissue by Western blotting and immunohistochemical.

Part [II: We tested PPP1CA protein levels in the serum from HCC patients and
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normal people by ELISA, and found that PPP1CA has significantly high expression in
the serum from HCC patients compared to normal serum. We also compared the
specificity and sensitivity of PPP1CA and AFP or AFP-L3 in detection of HCC, and
found that PPP1CA, which relevance ratio was 90.59%, showed more clinical
advantages than AFPor AFP-L3, which were the golden biomarkers for detection of
HCC from patient's serum.

Our current project successfully built an investigating system by combining
exosome proteomics and cilincal samples information analysis for HCC biomarker
research and drug target candidate identification. Based on the system, as an example,
we identified a highly expressed gene, PPP1CA, in HCC tissues compared to
non-tumor tissues. We also found that PPP1CA levels were highly elevated in serum
samples of HCC patients compared to normal serum and PPP1CA had advantage in
terms of specificity and sensitivity in diagonosis of HCC from patient serum
compared to AFP or AFP-L3, golden biomarkers for clinical HCC diagonosis.

In brief, we developed an investigating system by combining exosome
proteomics and cilincal samples information analysis for HCC biomarker candidate
identification, and found that PPP1CA would be as a potential biomarker for detection

of HCC from patient serum.
Key words: HCC; Exosome; Biomarker; PPP1CA
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