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Abstract

Hepatocellular carcinoma (HCC) is one of the most lethal and prevalent cancers. In Taiwan, it
ranks on top three deadly cancers for many years. In clinic, the Barcelona-Clinic Liver Cancer
(BCLC) staging classification links the stage of the disease to a specific treatment strategy.
However, there is still no efficient method for determining the progression and prognosis of the
liver cancer. Sorafenib is one of the standard therapies for patients with advanced hepatocellular
carcinoma (HCC). Sorafenib is a small molecule that inhibits tumor-cell proliferation and tumor
angiogenesis in a wide range of tumor models. Unfortunately, most patients eventually develop
acquired resistance to sorafenib. Therefore, it is important to identify potential biomarkers that
could predict the efficacy of sorafenib.

Serum biomarkers secreted by a tumor can be used to evaluate cancer progression and to
reflect the early effects of cancer therapeutics. The proteome-based approaches have been widely
applied in searching potential cancer biomarkers. We used the LC/MS approach to analyze the
differences of protein expression levels between HuH7 and Sorafenib-treated HuUH7 cells. The
Ingenuity Pathway Analysis (IPA) was performed to analyze the different function of biomarker
candidates in the HuH7 cells. According to the results, we found Galectin-3 and HMGB1 may
correlate to cancer proliferation and migration. Furthermore, we used the Western blotting to
validate the biomarker candidates and find the down-regulation expression of Galectin-3 and
HMGB1 under the treatment of sorafenib.

It is known that sorafenib inhibits the activity of tyrosine protein kinases (B-RAF) and further
blocks MAPK pathway. The MAPK pathway can be grouped into three main families, ERKs
(extracellular-signal-regulated kinases), JNKs (Jun amino-terminal kinases), and p38/SAPKs
(stress-activated protein kinases). The Galectin-3 expression in HUH7 cells, treated with U0126
(inhibitor of ERK pathway ), declines following time course. In conclusion, we can confirm that
expression of Galectin-3 is regulated by the ERK signaling pathway. According to the above results,
we conclude that Galectin-3 and HMGBL1 are potential biomarkers of disease progression and
therapy efficacy. They are expected to become valuable in routine clinical care and help direct

personalized therapy.
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