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Longitudinal liquid biopsy 
anticipates the risk for early death 
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Background: The introduction in clinical practice of immune 
checkpoints inhibitors (ICIs) have revolutionized treatment of ad-
vanced Non-small cell lung cancer (aNSCLC). However, a propor-
tion of patients does not benefit from ICIs and could even derive 
detrimental effects. No predictive biomarkers are available for 
their early detection. Aims of our study was to characterize pa-
tients experiencing hyper-progression (HPD) and early death (ED) 
following ICIs by longitudinal liquid biopsy.
Methods: aNSCLC receiving ICIs were prospectively enrolled. Plas-
ma was collected at baseline (T1) and after three/four weeks of treat-
ment, according to treatment schedule (T2). Cell free DNA (cfDNA) 
was quantified and analyzed by NGS. cfDNA quantification and 
variant allele fraction (VAF) of tumor-associated genetic alterations 
were evaluated as static and dynamic parameters for their poten-
tial impact on outcome. The genetic alteration with the highest VAF 
(maxVAF) at baseline was considered as reference for NGS analysis.
Results: From March 2017 to August 2019, 171 patients were en-
rolled. Five cases matched criteria for HPD and 31 experienced 
ED; one overlapped. Median overall survival of HPD patients was 
3.8 (95% CI: 1.7—N.A) versus 12.4 (95% CI: 9—13.7) months in 
control group (p=0.012).
Quantification of cfDNA at T2 and its absolute and relative variation 
(T2-T1) were significantly associated with the risk of ED (p=0.012, 
p=0.005, p=0.009). maxVAF relative change (T2-T1/T1) was signif-
icantly associated with the risk of experiencing HPD (p:0.02).
Discussion. Liquid biopsy performed early during treatment 
might anticipate detrimental effects of ICIs. Sequential assess-
ment of cfDNA and maxVAF variation could permit to identify 
patients at higher risk of ED and HPD.
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The cellular and extracellular 
forms of the non-coding RNAs 
TERRA and TERC and TERT 
mRNA are dysregulated in human 
hepatocellular carcinoma
Grossi I. 1, Manganelli M. 1, Corsi J. 2, D’Agostino V.G. 2, 
Jurikova K. 2, Cusanelli E. 2, Molfino S. 3, Portolani N. 3, Salvi 
A. 1, De Petro G. 1

(1) Department of Molecular and Translational Medicine, 
Division of Biology and Genetics, University of Brescia, 
Brescia - Italy, (2) Department of Cellular, Computational and 
Integrative Biology, CIBIO, University of Trento, Trento - Italy, 
(3) Department of Clinical and Experimental Sciences, Surgical 
Clinic, University of Brescia, Brescia - Italy

Telomeric repeat-containing RNA -TERRA- consists of differ-
ent subtelomeric-derived transcripts (from 100 to 10 Kb in length) 
containing the canonical telomeric repeat sequence UUAGGG 
and sequences unique to the subtelomeric region of each chro-
mosome. TERRA interacts with the telomerase core components 
(telomerase RNA component -TERC- and telomerase reverse 
transcriptase -TERT) and it is considered a regulator of telomere 
homeostasis by blocking the telomerase activity and altering the 
telomere length. Growing evidence indicates that TERRA is impli-
cated in tumorigenesis, but little is known about its role in hepa-
tocellular carcinoma (HCC).  Here, we determined the expression 
levels of TERRA, TERC and TERT mRNA in tumor and peritumoral 
(PT) tissues as well as their circulating amount in the plasma of 
HCC patients. We quantified the levels of the same transcripts in 
the HCC cell lines and in their cognate extracellular vesicles (EVs) 
isolated from their secretome using the nickel-based isolation 
method. We used the HA22T/VGH and SKHep1C3 cells, sensi-
tive and resistant to the anticancer drug sorafenib (a multi-kinase 
inhibitor). TERRA levels were obtained by qPCR as a mean of rel-
ative quantifications of TERRA from different telomeres (TERRA 
1_2_10_13q, 15q, XpYp). ddPCR was used to detect TERC levels in 
plasma from HCC patients.
TERRA, TERC and TERT mRNA resulted dysregulated in HCC; in 
details TERRA was significantly down-regulated and TERC and 
TERT mRNA were up-regulated in HCCs versus PTs. For TERRA 
and TERT mRNA, the receiver operating characteristic (ROC) 
curve analyses indicated a significant ability in discriminating 
HCC from PT tissues. The circulating levels of TERRA and TERC 
were increased in the plasma of HCC patients versus controls 
and ROC analyses disclosed significant results. The expression 
profiling of these transcripts in vitro showed the increase of TER-
RA, TERC and TERT mRNA in HCC cells after sorafenib treat-
ment and the ability of HCC cells to encapsulate TERRA and 
TERC in EVs. Our results highlight the differential expression of 
TERRA and TERT mRNA in HCC and PT tissues and of TERRA 
and TERC in liquid biopsies of HCC patients respect to healthy 
individuals. This provides novel insights on the contribution of 
these transcripts as innovative non-invasive molecular indicators 
of HCC and the involvement of TERRA and TERC in EVs of HCC 
cells in response to sorafenib treatment and in the development 
of the resistance (2022 PMID:35682861).


