
Hepatocellular carcinoma (HCC) is the third most common cause of cancer death worldwide. To reduce this high mortality, it should be detected at the earliest

possible stage. Nowadays, no early specific markers are known.

Tissue factor (TF) is an important initiator of blood coagulation. Alternative spliced tissue factor (asTF) is a shorter isoform involved in the promotion of angiogenesis

and cancer progression via integrin ligation.

The aim of this work is to evaluate if asTF could be a diagnostic marker for HCC. To reach this goal, a cohort of 139 HCC patients and 74 patients with several liver

diseases was analyzed to evaluate asTF levels in plasma through ELISA to establish if there is a different distribution of asTF between the two groups. In addition,

11 HCC biopsies were immunostained with asTF antibody to evaluate the asTF expression in liver tissue. The results showed heterogeneous distribution in plasma

for both groups, suggesting that circulating asTF is not a specific marker for HCC. Differently, immunohistochemistry on HCC biopsies presented a positive reaction

to asTF antibody in form of hot spots of high positivity. Further experiments are being currently conducted to evaluate the specificity of asTF staining in situ for HCC

diagnosis.
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HCC is a highly malignant tumor that tends to trigger vascular invasion and metastasis. Considering that the

liver has a central role in hemostasis by synthesizing the majority of coagulation factors as well as many

fibrinolytic proteins, its impaired function in HCC extremely affects the hemostatic system. Elevated

intravascular total TF has been reported in several types of cancer and is considered a key driver in tumor-

associated thrombosis and angiogenesis. In 2003 a soluble form resulting from alternative splicing was first

described. Since then two main natural protein isoforms are distinguished, full-length tissue factor (flTF) and

alternatively spliced tissue factor (asTF) (Bogdanov et al., 2003: S. 458-462).

TF full-length and flTF-microparticles have been already correlated to increased rates of venous thrombosis in

patients with HCC. In the literature, recent studies have shown that asTF mRNA was found into thrombi,

promotes neovascularization, monocyte recruitment via integrin ligation and it is increased in squamous cell

carcinoma of the lung, in pulmonary adenocarcinoma and mammary carcinoma, which could mean that it has

an important role in tumor growth and metastasis (Unruh et al., 2014: S. 9-20). Until recently, an antigenic

assay to analyze the asTF levels in plasma did not exist, but a subtraction of flTF from the total-TF was made.

Recently, a new ELISA assay has been developed to this purpose.

The main goal of this study is to evaluate the

potential prognostic role of asTF in HCC

diagnosis.

1. Is asTF expression increased in HCC

patients in comparison with patients

suffering from other liver diseases?

2. Is asTF locally expressed in HCC

patients’ liver tissue?

3. Could asTF be a diagnostic marker in

HCC patients?

3.1 Measurement of asTF by means of antigenic ELISA assay
A cohort containing plasma from 139 patients diagnosed with HCC and

74 suffering from other liver diseases was used for the measurement of

the plasmatic level of asTF by means of a ‘Sandwich ELISA’.

3.2 Evaluation of asTF expression in liver tissue through IHC
11 liver biopsies from HCC patients with three identical paraffin sections

for each patient were provided. Rabbit IgG was used as negative

control. The method used for the immunostaining was the LSAB method

(labeled Streptavidin Biotin).

4.1 Is asTF expression increased in HCC patients in comparison to

patients with other liver diseases?
Results are very heterogeneous and do not show a significant increase of the

asTF expression in patients with HCC in comparison to patients with other liver

diseases.

4.2 Is asTF locally expressed in HCC patients‘ liver tissue?
A positive reaction in form of brown hot spots is visible in all HCC patients. Rabbit

IgG controls are negative.

Fig. 4.1: Box-plot presenting and comparing the results up to

3000 pg/ml. Y axe shows pg/ml of asTF. The’ HCC’ group is

represented on the left; the ‘other liver diseases’ group is on

the right. The box-plot shows the median (thick line at the

middle of the box), the interquartile range (the whole box),

the 25% quartile (from the median line to the bottom of the

box), the 75% quartile (from the median line to the top of the

box) and the variability outside the lower and upper quartiles:

the lowest datum within 1,5 IQR of the lower quartile and the

highest datum within 1,5 IQR of the upper quartile

(whiskers). The data not included between the whiskers are

outliers (75% quartile + 1.5 x IQR, here not completely

represented).

Fig. 4.2: Representative image, localization of asTF

in paraffin-embedded specimens of HCC at original

magnification of 40x in bright field microscope. Rabbit

IgG used as a negative control. Final dilution of both

primary antibodies was 2μg/ml.

Fig. 3.1: ‘Sandwich ELISA’.

1. Precoated plate with an anti-asTF

monoclonal antibody.

2. Sample is added to the plate and any

asTF antigen present binds with the

captured antibody.

3. Specific anti-human asTF Monoclonal

antibody (Mab) peroxidase-conjugate is

added to the wells.

4. TMB substrate is added and converted

to a detectable form by the peroxidase.

Fig. 3.2: LSBA Method.

Primary unlabeled ab

binds to tissue antigen. A

second biotinylated ab

binds to the primary one.

HRP-Streptavidin

complex is added and

peroxidase is visualized

by adding the substrate.

5.1 Is asTF expression increased in HCC patients in comparison to patients with other liver diseases?
There is no statistical significant difference between the levels of circulating asTF in plasma of the HCC patients versus patients with other liver diseases. Moreover,

asTF distribution is very wide in both groups showing outliers with very high and low values. Both cohorts are composed of patients suffering from several liver

diseases, which results in very heterogeneous levels of asTF expression.

5.2. Is asTF locally expressed in HCC patients’ liver tissue?
Brown spots corresponding to asTF were found in all the slides immunostained with specific asTF antibody, concluding that asTF is locally expressed in HCC

patients’ liver. However, as it is the first time trying the asTF antibody with IHC in patients suffering from HCC, the results cannot yet be compared to other studies.

The focally localized hot spots in these samples show a different pattern from what it has been already observed in pancreatic cancer or lesions, where the asTF

expression was mostly homogeneous. Moreover, it would be interesting to try the asTF antibody in healthy biopsies to compare the asTF expression in healthy liver

tissues.

5.3 Could asTF be a diagnostic marker in HCC patients?
The aim of this work was to evaluate if asTF could be a diagnostic marker for HCC patients. At this point of the research, this question cannot be answered. Further

experiments are being currently conducted for IHC and the ELISA results will be compared with healthy subjects. Further knowledge about this protein could help to

develop a treatment based in the blocking of this protein to stop or at least to slow down metastasis and angiogenic processes in cancer.
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