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BACKGROUND 

METHODS 

- Hepatocellular carcinoma (HCC) is the most frequent primary 
tumor of the liver and the 3rd cause of cancer-related deaths1.  

- The identification of candidate molecular targets and         
biomarkers in HCC clinical practice are needed.  

- The signatures of aberrant long non-coding RNAs (lncRNAs) 
expression in HCC tissues, their extracellular release and 
stability had led to their exploration as diagnostic and 
prognostic tools as well as potential therapeutic targets2.  

- Telomeric-Repeat Containing RNA (TERRA) consists of 100nt-
9Kb subtelomeric-derived transcripts able to base-pair with 
TERC RNA, acting as telomerase allosteric inhibitor3,4. Little is 
known on the role of lncRNA TERRA in HCC.  

CONCLUSION 
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- By nickel-based isolation method (NBI) we isolated from the 
conditioned medium (CM) of HA22T/VGH cells the extracellular 
vesicles (EVs), subsequently analyzed by qNANO instrument5. 

- By qPCR we measured TERRA expression in tumor and 
peritumoral (PT) tissues of HCC patients (N=25), as well as in 
plasma and in HCC cells. HCC patients did not receive any 
treatment before surgical resection.  

RESULTS 
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Table 1. Diagnostic performance of TERRA in HCC tissues. 

TARGET Sensitivity Specificity AUC SE 95% CI p-value 

TERRA1 80% 64% 0,706 0,075 0,560 to 0,826 0.0064 ** 

TERRA2 84% 52% 0,698 0,074 0.551 to 0.819 0.008 ** 

TERRA3 84% 52% 0,712 0,072 0.567 to 0.831 0.0036  ** 

TERRA1+TERRA2 52% 80% 0,686 0,075 0.540 to 0.810 0.0166 * 

TERRA1+TERRA3 52% 80% 0,71 0,072 0.565 to 0.830 0.0233 * 

TERRA2+TERRA3 44% 80% 0,712 0,072 0.567 to 0.831 0.0149 * 

TERRA1+TERRA2+TERRA3 44% 80% 0,709 0,073 0.563 to 0.829 0.0382 * 

Figure 3.  Expression of TERRA in solid biopsies. A) TERRA relative quantification mean comparison between PT and 
HCC. Wilcoxon paired two-tailed t-test. B) ROC curve analysis of TERRA. Sensitivity: percent of correctly classified 
HCC patients. Specificity: percent of correctly classified non-HCC. AUC: Area Under the ROC Curve. CI: Confidence 
Interval. *p<0.05, **p<0.01 

- Global TERRA expression was significantly downregulated in 
HCC vs PT tissues (p=0.025) and ROC analysis revealed a 
significant ability to distinguish HCC from PT (p=0.03).  

- Extracellular TERRA transcripts were significantly higher in 
plasma of HCC patients compared with healthy subjects and 
logistic regression model strongly evidenced the potential 
diagnostic ability of circulating TERRA (AUC=0.76; 95% CI= 0.624-
0.873; p=0.0004). 
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Table 2.  Diagnostic performance of circulating TERRA in plasma. 

TARGET Sensitivity Specificity AUC SE 95% CI p-value 

TERRA1 60% 100% 0.747 0.079 0.604 to 0.859 0,001 ** 

TERRA2 52% 92% 0.622 0.084 0.474 to 0.756 0,146 

TERRA3 56% 88% 0.686 0.08 0.540 to 0.810 0,02 * 

TERRA1+TERRA2 
64% 100% 0.742 0.081 0.599 to 0.856 0,002 ** 

TERRA1+TERRA3 64% 92% 0.763 0.074 0.622 to 0,872 0,0004 *** 

TERRA2+TERRA3 52% 96% 0.648 0.083 0.500 to 0.778 0,07 

TERRA1+TERRA2+TERRA3 60% 100% 0.765 0.074 0.624 to 0.873 0,0004 *** 

Figure 4. Plasma levels of TERRA in healthy subject (C) and HCC patients. A), B), C) TERRA levels in terms of Ct in 
plasma of healthy (C) and HCC individuals. Parametric unpaired two-tailed t-test. D) ROC curve analysis of TERRA to 
discriminate HCC from healthy individuals. Sensitivity: percent of correctly classified HCC patients. Specificity: 
percent of correctly classified non-HCC. AUC: Area Under the ROC Curve. CI: Confidence Interval. *p<0.05, **p<0.01, 
***p<0.001. 
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- HA22T/VGH cells expressed TERRA, but most of the transcripts 
are released into the CM, also encapsulated in EVs. Treatment 
of HCC cells with the multi-kinase inhibitor (KI) sorafenib 
significantly increased TERRA expression (p=0.001) and 
decreased (p=0.01) its release in EVs. 

Figure 6. Intracellular and extracellular expression 
of TERRA. The expression levels of TERRA were 
measured in HA22T/VGH untreated and treated 
with 15µM sorafenib and the corresponding EVs in 
their conditioned medium (CM). Gene expression 
level in EVs was normalized to the number of 
particles released. Histograms represent the mean 
values of 2 experiments, bars are ± SEM. Unpaired 
two tailed t-test; *p<0.05, **p<0.01. 

- Our results provide evidence on TERRA dysregulation in 
tissues and liquid biopsy of HCC patients, focusing on a novel 
potential non-invasive biomarker of diagnosis and 
downstream target of the KI.  

- TERRA detected in the EVs of HCC cells open a new field of 
cancer research to comprehend its role at the extracellular 
level.   

Table 3. Q-NANO analysis of HA22T/VGH secretome 

Sample Label Mean Dia (nm) Mode Dia (nm) Raw Conc (ml) Particle Count 

HA22T/VGH O.1% DMSO  185 132 1.63 * 10^8 67 

HA22T/VGH + 15µM SOR  206 171 2.09 * 10^8 88 

Figure 5. Size of EVs particles. The graph shows the 
distribution of EVs as a function of their dimension. 
Dia: diameter; Conc: concentration.  
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