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AFP, Albumin, TGF-B1 and Snail Expression as Molecular Biomarkers in
Peripheral Blood of Hepatocellular Carcinoma Patients by Real-Time RT-PCR: A
Preliminary Study
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ABSTRACT

We studied the expression of four genes, alpha-fetoprotein (AFP), albumin (ALB),
transforming growth facter-betal (TGF-81) and Snail, as molecular multimarker in peripheral blood
of hepatocellular carcinoma patients. Peripheral blood was collected from 28 HCC patients who
underwent hepatic resection and 8 healthy normal volunteers, RNA was extracted and the
expression was measured by real-time RT-PCR. Interestingly, the result showed that four patients
have an increasing level of TGF-81 after surgery and almost all of them (three patients) got
recurrence. Hence, TGF-37 might be a promising marker for the detection of recurrent HCC.
ANRIATY: BUAFP, Biu ALB, Biu TGFB1, Bk Snail, wilihinstagans a1 lunn, Gea-nsd enfi-ndens
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most common life-threatening affected
malignancies. It is the second cause of cancer death in males and the sixth in females (Jemal A,
2011). Generally, cirrhosis, chronic repetitive hepatic injury, chronic alcohol consumption, chronic
infection with the hepatitis virus B and C and exposure to aflatoxin B1 are associated with the
prevalence of HCC and represent major underlying factors predisposing the development of HCC
(Mckillop, 2006). The treatment of HCC at present are still limited to patients who have less
advanced disease. Hepatic resection is the treatment of choice with a 5-year survival rate of 50%
and a 70% recurrence rate (Sherman M, 2008). Also, we still have lack of knowledge about its
molecular, cellular and environmental mechanism which determines the pathogenesis of HCC.
Finding sensitive markers for early diagnosis and monitoring of post-operative recurrence is the
most important thing for sufficient treatment. Many studies confirm that detecting a single marker in
peripheral blood is less effective and multimarker RT-PCR is recommended to improve sensitivity
and specificity of the assay (Yao DF, 2007, Paterlini-Brechot P, 2007, Chiappini F, 2012).

In this study, we aim to detect multiple combination markers in peripheral blood by using
real-time RT-PCR. Alpha-fetoprotein (AFP), albumin (ALB), transforming growth factor-betal (TGF-
1) and Snail are employed as markers in our study. We expect that the result from this study
would facilitate in establishing an appropriate combination markers for early detection of recurrent

HCC after hepatic resection.

MATERIALS AND METHODS
RNA was extracted from 28 early stage HCC patients and 8 healthy normal volunteers. The

quantity of extracted RNA was acheived by measuring the absorbance at 260 nm (A,_,) using the

260)
NanophotometerTM. For the quality of extracted RNA, we assessed by BioanalyzerTM which reports
RNA’s quality in term of RNA intregrity number (RIN). Then cDNA was synthesized using the
Quantitect Reverse Transcription Kit. We evaluated the expression of AFP, ALB, TGF-81 and Snail
mRNA by real-time reverse transcription polymerase chain reaction (real-time RT-PCR). GAPDH
was used as the normalising gene and HepG2, a HCC cell lines, was used as the positive control

in our experiment.

RESULTS AND DISCUSSION

The threshold cycles (Ct) which are results from real-time RT-PCR of each cDNA will be
calculated to mean normalised expression (MNE) value before use in statistical analysis. The
formula was shown below.

MNE = 2(Ct ref. mean)

(Ct target mean)
2

In all samples, no threshold cycles were measured from cDNA of AFP, so we could not
calculate MNE value of this gene. However, in HepG2 cell lines, we got the reliable threshold
cycles of AFP in every experiment. The result from the melting temperature of PCR product (Tm)

also confirmed that the threshold cycles of AFP from HepG2 cell lines were the same product
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because they had melted at the same temperature. The study of AFP mRNA as a marker of
circulating tumour cells is controversial. There were some studies proposed that they could
quantify AFP mRNA in peripheral blood (PB) of HCC patients and AFP mRNA was a valuable
marker. On the other hand, numerous studies claimed that the false positive results could be
obtained using AFP mRNA. Additionally, many studies concluded that the measurement of AFP
mRNA in PB of patients with HCC was not a clinically relevant method for determining recurrent
and prognosis of HCC and might not be used as a good molecular marker for recurrent HCC
(Chiappini F, 2012).

For ALB gene, we found that ALB expression in PB of patients was significantly increased
in immediately post-operative samples compared with pre-operative (p-value = 0.009). Among 28
patients, 21 patients had an increase in ALB expression after an operation, 4 patients had the level
down and 3 patients had no change occur. Nevertheless, it was provocative about using ALB
mRNA as a molecular marker for HCC. Many studies confirmed that hepatocytes can be released
into the circulation by surgical manipulation and the ALB mRNA might be from those hepatocytes
(Wong IH, 1999). Interestingly, we also found that patients with high expression of ALB before
surgery had recurrence within three to six months after operation (75%).

The level of TGF-B7 mRNA of 24 patients was decreased in post-operative samples
compared with pre-operative ones (p = 0.003). Only 4 patients had the level increased after
surgery. Interestingly, among these 4 patients, 3 patients became recurrence (75%). TGF-B1 is
multifunctional polypeptides that can influence tumour cell by directly binding to it receptor or by
influencing the peritumouring milieu. Although, TGF-B7 is considered to be a major negative
regulatory factor in the liver cell proliferation, it may exert paradoxical effects on the tumour cells by
a variety of mechanisms (Abou-Shady M, 1999, Min AL, 2009). The expression level increases after
surgery might be from circulating tumour cells (CTCs) which will cause recurrence in the future.

For the Snail gene, our results showed no significant difference between patients and
normal healthy volunteers. The expression level of Snail mRNA also revealed no difference
between groups of patients at different follow-up time. It was one of the key factors in epithelial-
mesenchymal transition (EMT) process which cause CTCs spread out from primary tumour and
cause metastasis (Min AL, 2009). We selected this gene because Snail was significantly expressed
in several proteomic analyses of HCC tissue. However, it might be because of a small number of

samples which made our results showed no significant difference.

CONCLUSION

We conclude that only TGF-37 may be a promising marker for the detection of recurrence
hepatocellular carcinoma after surgery. Seventy-five percent of patients who have increase TGF-31
expression after operation have had recurrence disease. However, the study of other molecular

markers for HCC and the role of multimarker are still imperative.
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