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Background: Despite significant advancements in the molecular characterization of hepatocellular carcinoma (HCC), no oncogene
addiction has been discovered. Long noncoding RNAs (IncRNAs) have a lot of promise as cancer biomarkers. LINC00152 and UCA1
have shown potential as diagnostic, prognostic, and therapeutic targets for human cancers.

Aim: To investigate the diagnostic and prognostic potential of serum LINC00152 and UCA1 in hepatocellular carcinoma (HCC).
Methods: The expression levels of LINC00152 and UCA1 in blood samples from 120 patients (60 with HCC, 60 with liver cirrhosis)
and 40 healthy subjects were assessed using real-time qRT-PCR.

Results: Serum LINCO00152 and UCAL1 expression were considerably higher in HCC patients compared to patients with liver cirrhosis
and the healthy controls (p<0.001 and p<0.001 respectively). And their expressions in the liver cirrhosis group were significantly
higher than in healthy controls. Both IncRNAs performed well in the ROC analysis, distinguishing HCC patients from patients with
liver cirrhosis. Higher levels of LINC00152 expression were linked to lesions in both lobes of the liver (p=0.02), while higher levels of
UCA1 expression were linked to vascular invasion and the late stage (p=0.01, p=0.03 respectively). The multivariate analysis showed
that a high level of LINC00152 in the blood was an independent indicator of a bad outcome for HCC patients (HR=2.23, 95% ClI=
1.30-5.29, p=0.03).

Conclusion: Serum LINC00152 and UCAL1 expression were upregulated in patients with HCC, suggesting their use as non-invasive
biomarkers for HCC. Furthermore, LINC00152 has the potential to serve as a prognostic indicator.
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Introduction
Hepatocellular carcinoma (HCC) is among the most prevalent types of cancer. It accounts for approximately 80-90% of
liver cancer cases. Furthermore, it is characterized by a high incidence and mortality rate." HCC epitomizes a giant public
health problem in Egypt, occupying the 1st and 2nd cancers to occur in men and women, respectively, based on data from
the National Cancer Registry Program of Egypt.>?

HCC is usually caused by liver cirrhosis, which is caused by infections with the hepatitis B or C viruses, exposure to
aflatoxins, persistent alcohol use, or nonalcoholic fatty liver disease (NAFLD), all of which enhance the risk of HCC.*
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The common HCC screening methods include imaging techniques or serum biomarkers such as alpha-fetoprotein
(AFP).> Serum AFP is the most commonly used biomarker for HCC screening, diagnosis, assessment of treatment
effectiveness, and prognosis.* However, in many cases of HCC reporting negative AFP, further AFP may be elevated in
liver cirrhosis or viral hepatitis.” The sensitivity and specificity of AFP are limited, especially with early-stage HCC. As
a result, it is critical to develop novel and noninvasive biomarkers with high sensitivity and specificity for HCC diagnosis
and prognosis.®’

Long non-coding RNAs, also known as IncRNAs, are a subclass of non-coding RNAs (ncRNAs) that are distin-
guished by their length, which is more than 200 nucleotides.® They are mostly located in the cytosol, where they target
mRNAs and down-regulate protein translation.’

Many studies have shown the direct and indirect regulatory effects of IncRNAs on cancer biology.'® It has been
shown that these lengthy molecules are commonly dysregulated in a range of malignancies and that certain IncRNAs are
related to cancer recurrence, metastasis, and poor prognosis in several cancers.'' As a result, it is believed that the
particular IncRNA biomarkers associated with the prognosis and diagnosis of HCC are of tremendous clinical value.'?

LINCO00152, also known as long intergenic non-coding RNA 152, is a IncRNA that is 828 base pairs long and is
found on chromosome 2p11.2. It has been shown to influence genes in a variety of different ways, such as epigenetic
changes and interactions between IncRNA-miRNA23, and IncRNA-protein.'® Intergenic IncRNA LINC00152, or
CYTOR (cytoskeleton regulator RNA), was first discovered to operate as a non-coding oncogene by regulating cell
cycle progression by interaction with a network of proteins involved with the M phase of the cell cycle.'

LINC00152 shows promise as a diagnostic, prognostic, and therapeutic target for human malignancies.'* It is
overexpressed in a wide variety of malignancies, including glioma, retinoblastoma, lung cancer, kidney cancer, colon
cancer, and gastric carcinoma.'> Most LINC00152 transcripts in hepatocellular carcinoma were found in the nucleus of
the cells. It stimulates the mechanistic target of the rapamycin (mTOR) pathway, which is critical in the control of cancer
cell proliferation, division, and carcinogenesis.'*

The long noncoding RNA Urothelial cancer associated 1 (UCAL1), also known as CUDR (cancer upregulated drug
resistant), is situated at chromosome 19pl13.12. Its upregulation has been documented in many cancers.'®
Evidently, significant roles in colorectal, prostate, stomach, and bladder cancers have been attributed to it.!”

On top of that, UCA1 may be used as a negative biomarker for predicting malignant phenotypes and prognosis.
UCA1 may increase tumor cell tamoxifen resistance in breast cancer.'® This implies that UCA1 might also have a special
function in the management of certain cancers. UCA1 expression has been linked to many clinical characteristics and
malignant behaviors in HCC tissues and cell lines.'®

The purpose of this research was, therefore, to evaluate the diagnostic and prognostic functions that LINC00152 and
UCAL1 play in HCC.

Subjects and Methods
Subjects

The present case-control study includes a total of 160 individuals. They were divided into the following categories: HCV-
induced HCC (60 patients), HCV-induced liver cirrhosis (60 patients), and age- and gender-matched healthy controls (40
individuals). All the patients were selected from the inpatient and/or outpatient clinics of the National Liver Institute,
Menoufia University, during the period from May 2019 to December 2019. A thorough history was taken from each
participant in this study, followed by a clinical examination.

Clinical evaluation, laboratory analysis for viral and tumor markers, abdominal ultrasonography, and contrast-
enhanced computed tomography were all used for the diagnosis of liver cirrhosis and HCC. Hepatocellular carcinoma
was graded according to the Barcelona Clinic Liver Cancer (BCLC) staging criteria.'” The overall survival time was
calculated from inclusion in our study to death or last recorded contact.

Patients with liver illnesses not caused by viral hepatitis C, patients who had already received therapy for HCV or
HCC, and patients with other malignant tumors were not allowed to participate in the study.
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Methods

A vacutainer needle was used to take 8 mL of blood from a vein. 4 mL of blood was put into a vacutainer tube with a red
cap, and 2 mL of blood was put into a vacutainer tube with EDTA and 1.8 mL of blood into a sodium citrate vacutainer
tube for prothrombin time measurement. Serum obtained from the plain tube after being centrifuged for 10 min at 4000
RPM was stored at —80 °C for further analysis of the serum AFP level, liver function tests, liver enzymes, and hepatitis
viral markers. The EDTA samples were used for RNA extraction, HCV RT-PCR, LINC00152, and UCA1 gene
expression assessment.

Hepatitis C Virus Antibody (ANTI-HCV) was measured by electrochemiluminescence immunoassay (ECLA),
employed in Cobas immunoassay analyzer, and Hepatitis B Surface Antigen (HBsAg) was determined by using an
enzyme-linked immunosorbent assay (ELISA).

A kinetic UV-optimized method (IFCC ELTEC Kit, England) was used to test ALT and AST in the blood.?* Serum
total bilirubin estimation was performed using the DIAMOND Diagnostics Kit, Germany.>' Quantitative enhanced
specificity of bromocresol green colorimetric by Diamond Diagnostics kit, Germany was used to test the albumin in
the blood.””

Serum AFP estimation was performed by ELISA using the IMMULITE 1000 system with a kit supplied by Siemens
Medical Solutions Diagnostics, USA.**> Prothrombin time was measured by the STA-Stago Compact CT autoanalyzer.**
HCV RT-PCR was performed, and nucleic acid extraction was carried out using the QIAGEN viral RNA mini
extraction kit.

LINC00152 and UCA1 quantitative real-time PCR were done in the following steps:*° first RNA extraction [QIAamp
RNA Blood Mini Kit (Cat. No./ID: 52304) from Qiagen, USA], then RNA was reverse transcribed into cDNA using
QuantiTect Reverse Transcription Kit (Qiagen, USA), according to their manual, followed by the real-time PCR step;
amplification of cDNA using the QuantiTect SYBR Green PCR Kit (Qiagen, USA).

Each PCR reaction had a final volume of 20 pL, containing 10 pL. SYBR Green 2x QuantiTect PCR Master Mix, 3
pL cDNA, 1 uL of each of the forward primer and reverse primer, and 5 pL. RNase-free H20. PCR conditions were as
follows: a 3-minute activation step at 95°C, then 55 cycles of 30 seconds at 94°C, then 30 seconds at 55°C followed by
30 seconds at 72°C. The following primers (Midland, Texas) were used:

LINCO00152 Forward, 5'-GACTGGATGGTCGCTGCTTT-3;

LINCO00152 reverse, 5" CCCAGGAACTGTGCTGTGAA-3';

UCALI forward, 5" TGCACCCTAGACCCGAAACT-3';

UCALI reverse, 5 CAAGTGTGACCAGGGACTGC3';

e Human glyceraldehyde-3-phosphate dehydrogenase (GAPDH; endogenous Housekeeper gene) forward and reverse
primers, 5'-CGGAGTCAACGGATTGGTCGTAT-3’ and 5’AGCCTTCTCCATGGTGGTGAAGAC-3' respectively.

Lastly, the 7500 ABI PRISM (Applied Biosystems, USA, v.2.0.1) was used for fluorescence detection and data
processing. Relative expression of the LINC00152 and UCA1 was calculated using the AACT method.?® To confirm
the specificity of the amplification and the absence of primer dimers, melting curve analysis was employed
(Supplementary Figure 1).

Ethical Considerations

Each participant in the research voluntarily agreed to participate after receiving an adequate explanation of the study’s
purpose and risks. The research was conducted in accordance with the principles outlined in the Helsinki Declaration of
1975, and it was approved by the ethical review board of the Faculty of Medicine, Menoufia University (MICRO-35).

Statistical Analysis
The data was analyzed using the IBM SPSS software program version 20.0 (Armonk, NY: IBM Corp). Normal
distribution was determined for each variable by using the Kolmogorov—Smirnov test. The Chi-square test was used
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for the examination of relationships between categorical variables. The ¢-test was used to compare two groups when the
variables follow a normal distribution, while the Mann—Whitney test was used when they did not follow a normal
distribution. Receiver operating characteristic (ROC) curves were created by plotting sensitivity versus 1- specificity. The
ideal cut-off values for the ROC curves were established using the Youden index (YI = sensitivity + specificity 1), and
the statistical differences between ROC curves were examined using the DeLong technique. Kaplan-Meier curves were
drawn to show the influence on survival, and the difference between subgroups was assessed by Kaplan-Meier curve
analysis and a Log rank test. Cox proportional hazard models were used to examine risk variables for death. The obtained
results were considered significant at p < 0.5.

Results

Demographic, Clinical, and Laboratory Data of the Study Groups

The study groups were age and sex-matched, and their demographic, clinical, and laboratory features are shown in
Table 1. All HCC cases were on top of liver cirrhosis, and most of the patients in the HCC and liver cirrhosis groups have
no ascites and are in class A according to the Child-Pugh classification. There was a significant difference between the

studied groups regarding liver function tests and serum alpha-fetoprotein levels.

Table | Demographic, Clinical, and Laboratory Data of the Studied Groups

HCC (No=60) | Cirrhotic (No=60) | Control (No=40) Test P value
Categorical Variables No. (%)
Sex e
Male 55 (91.7) 47 (78.3) 32 (80.0) 4.47 0.11
Female 5(83) 18 (21.7) 8 (20.0)
Smoking 0.54° 0.46°
Yes 31 (57.7) 35 (58.3) 8 (20.0) 8.27° 0.004°
No 29 (42.3) 25 (41.7) 32 (80.0) 5.10° 0.02°
Liver cirrhosis 60 (100) 60 (100) _ _
Ascites
No 52 (86.7) 52 (86.7) 2.29 0.32
Minimal 6 (10.0) 8 (13.3)
Moderate 2 (3.3) 0 (0.0)
DM
Yes 14 (23.3) 22 (36.7) 2.54 0.11
No 46 (76.7) 38 (63.3)
HTN
Yes 16 (26.7) 20 (33.3) 0.64 0.43
No 44 (73.3) 40 (66.7)
CHILD PUGH
A 44 (73.3) 45 (75.0) 0.04 0.84
B 16 (26.7) 15 (25.0)
Quantitative variables (meantSD)
Age 60.155.36 59.63+7.03 57.38+7.54 F2.28 0.11
Hb 13.32£1.53 12.39+1.66 12.8940.71 T 3.21% 1.93% 2.06° 0.002, 0.06°, 0.04°
(Continued)
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Table | (Continued).

HCC (No=60) | Cirrhotic (No=60) | Control (No=40) Test P value

WABCs 5.95%1.72 6.48%1.98 5.83%1.07 T 1.57% 0.39" 2.12° 0.12%, 0.70% 0.036°
Platelets 163.17460.21 175.1£71.88 229.1+53.69 U 0.94°, 4.59°,3.9° | 0.35% <0.001° <0.001¢
ALT 41.0£15.25 4437£31.77 16.20£4.39 U 0.78% 7.86° 6.8° | 0.44% <0.001% <0.001°
AST 46.73£16.86 46.7+22.31 15.70+3.28 U 0.05% 823° 7.4° | 0.96% <0.001% <0.001°
Serum albumin 3.65+0.67 3.730.61 4.040.18 T 0.65°, 3.84% 3.26° |  0.52% <0.001°, 0.002°
Total bilirubin 1.21£0.58 1.25+0.97 0.530.18 U 0.47%, 6.35°, 5.6 | 0.64% <0.001° <0.001°
Direct bilirubin 0.530.44 0.33+0.36 0.110.03 U 4.01°8.11° 58 | <0.001% <0.001°, <0.001¢
Prothrombin conc. 80.93+9.37 80.02+9.89 93.87+4.63 T 0527 9.16% 94° | 0.61% <0.001° <0.001°
Alpha-fetoprotein 982.93+2950.43 60.28+109.33 5.31+2.74 U 3.61°%681° 59 | <0.001% <0.001° 0.001°

Notes: *Comparing HCC with cirrhotics. "comparing HCC with controls. “Comparing cirrhotics with controls.
Abbreviations: DM, diabetes mellitus; HTN, hypertension; SD, standard deviation; Hb, hemoglobin; WBCs, white blood cells; ALT, Alanine aminotransferase; AST,
Aspartate aminotransferase; conc., concentration; X2, Chai-square test; F, Anova test; T, t-test; U, Mann—Whitney test.

LINCO00152 and UCAI Expression Level

Our results showed a significant increase in LINC00152 and UCA1 expression levels in the sera of the HCC group compared
to the liver cirrhosis group and the healthy controls (P<0.001, and P<0.001 respectively). Moreover, their expression level in
the liver cirrhosis group were significantly higher than in healthy controls (P<0.001) as shown in Figure 1.

Diagnostic Performance of LINC00152 and UCAI in HCC

ROC curves were generated to determine and compare the diagnostic accuracy of alpha-fetoprotein with that of the
LncRNAs. ROC curve analysis revealed that LINC00152 at the cut-off point of 1.585 has an accuracy of 72.5% with
a sensitivity of 81.7% and a specificity of 63.3% with an AUC of 0.84 (p-value 0.001, 95% confidence interval: 0.77—
0.92) in discriminating patients with HCC from patients with liver cirrhosis, While UCA1 at the cut-off point of 1.68 has
an accuracy of 84.2% with a sensitivity of 85% and specificity of 83.3% with an AUC of 0.91 (p-value <0.001, 95%
confidence interval: 0.86—0.96). Combination of both LncRNAs with alpha-fetoprotein results in a robust increase in the
accuracy of diagnosis of HCC as shown in Table 2 and Figure 2.
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Figure 1 LINCO00152 and UCAI expression level in the studied groups. ***P< 0.001.
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Table 2 Validity of Alpha-Fetoprotein, LINC00152, and UCAI in Distinguishing HCC Cases from Cirrhotic Cases

AFP Linc00152 UCAI AFP + AFP+UCAI AFP + Linc00152 +

Linc00152 UCAI

AUC 0.60 0.84 0.91 0.88 0.94 0.99

P value 0.06 <0.001 <0.001 <0.001 <0.001 <0.001

95% ClI 0.49-0.71 0.77-0.92 0.86-0.96 0.81-0.94 0.91-0.98 0.99-1

Cutoff point 18.25 1.585 1.68 - - -

Sensitivity 65% 81.7% 85% 90.0% 96.7% 100%

Specificity 61.7% 63.3% 83.3% 58.3% 65.0% 95.0%

PPV 62.9% 69% 83.6% 68.3% 73.4% 95.2%

NPV 63.8% 77.6% 84.7% 85.4% 95.1% 100%

Abbreviations: AUC, Area Under a Curve; P value, Probability value; Cl, Confidence Intervals; NPV, Negative predictive value; PPV, Positive predictive value; AFP, alpha-
fetoprotein.

LINCO0152 and UCAI Expression Level in Relation to the Clinical and Pathological
Characteristics of HCC

Results revealed that higher levels of LINC00152 expression were related to tumors involving both liver lobes, while
higher levels of UCA1 expression were related to vascular invasion and BCLC stages (Table 3).

Overall Survival of the Studied Cases in Relation to Different Parameters
According to the Kaplan-Meier survival analysis, individuals who have no jaundice, BCLC stage B, no lymph node
metastasis and low LINC00152 expression had considerably greater overall survival than their peers (Table 4 and Figure 3).

ROC Curve
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Figure 2 ROC curve analysis of AFP, LINC00152, and UCAI to differentiate HCC cases from cirrhotic cases.
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Table 3 The Relation Between the Studied LncRNAs and Tumor Characteristics Among HCC Cases

HCC cases N = 60 Linc00152 UCAI

No % Mean ¥SD Test (p value) | Mean *SD Test (p value)
Vascular invasion
Yes 12 20.0 2.78+1.31 0.03 (0.98) 2.29+0.53 2.40 (0.01)*
No 48 80.0 2.89+1.01 1.85+£0.45
LN metastasis
Yes 12 20.0 3.38+0.95 1.78 (0.08) 2.12+0.57 0.65 (0.52)
No 48 80.0 2.74+1.07 2.23+0.54
Tumor number
Single 22 36.7 2.70x1.17 0.53 (0.60) 2.18+0.63 0.23 (0.82)
Multiple 38 63.3 2.97+1.0 2.22+0.49
Tumor size
<3 cm 14 233 3.20+0.88 1.40 (0.50) 2.08+0.44 1.41 (0.49)
3-5 24 40.0 2.83+1.05 2.45+0.56
>5 cm 22 36.7 2.711.19 2.24+0.59
Tumor site
RT 32 533 2.66x1.11 791 (0.02)* 2.16+0.56 0.34 (0.84)
LT 16 26.7 2.70+1.10 2.30+0.51
Both 12 20 3.66+0.35 2.20+0.56
TNM staging
Stage |-l 16 26.7 2.58+ 0.58 2.388+ 0.58
Stage llI-IV 44 733 2.13+ 0.5 299 (0.38) 2.17+0.34 238 (0.06)
BCLC staging
A 38 63.3 2.80+1.01 1.99+0.52
B 22 36.7 2.99+1.18 0.72 (0.47) 2.33+0.52 2.18 (0.03)*

Note: *Statistically significant at p < 0.05.

Abbreviations: LN, Lymph node; TNM, tumour, node, metastasis; BCLC, Barcelona Clinic Liver Cancer.

Table 4 Overall Survival of HCC Cases in Relation to Different Demographic Data,

Laboratory Investigations, and Tumor Characteristics

Variables Mean Survival Log Rank | P value
Value 95% CI

Age <60 19.83 17.17-22.5

260 21.5 19.89-23.11 | 1.09 0.30
Sex Male 20.54 17.88-23.6

Female Censored - 1.74 0.19
Smoking Yes 21.29 19.46-23.12

No 20.35 18.07-22.62 | 0.6l 0.44
BMI <25 21.67 19.88-23.45

225 20.28 18.19-22.37 | 0.20 0.66
Jaundice Yes 6.0 66

No 21.35 20.03-22.66 | 59.0 <0.001*

(Continued)
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The multivariate COX regression analysis demonstrated that serum LINCO00152 expression is an independent
prognostic factor in HCC patients with a hazard ratio of 2.23, 95% CI: 1.3-5.29, and p=0.03 (Table 5).

Discussion

HCC is the most prevalent malignant tumor with the lowest five-year survival rate in the world because it is difficult to
detect, diagnose, and treat early.””*® Chronic hepatitis C virus (HCV) infection is linked to about one-third of all HCC
cases and one-fifth of all HCC deaths.”® Most HCC diagnosis currently involves using radiology and measuring serum
AFP 6-12 months apart, but AFP has low sensitivity for detecting very small lesions. In addition, AFP’s specificity is

Table 4 (Continued).

Variables Mean Survival Log Rank | P value
Value 95% ClI

History of bilharziasis | Yes 20.38 18.47-22.28

No 21.56 19.37-23.76 | 1.41 0.24
ALT <40 21.5 19.89-23.11

240 19.83 17.17-22.50 | 1.09 0.30
AST <40 21.8 20.12-23.49

240 19.87 17.55-22.18 | 1.45 0.22
Serum albumin 235 20.64 18.97-22.3

<35 21.38 18.44-24.31 | 0.50 0.48
Total bilirubin <12 21.31 19.55-23.07

>1.2 20.29 17.93-22.64 | 0.20 0.66
Alpha-fetoprotein < 400 21.26 19.67-22.86

>400 19.43 16.18-22.68 | 2.52 0.13
Ascites Yes 225 20.7-24.3

No 20.58 18.93-22.22 | 0.05 0.82
Child-Pugh A 21.32 19.74-22.89

B 19.5 16.30-22.70 | 1.39 0.24
BCLC B 22.74 21.41-24.06

Cc 17.55 14.81-20.28 | 13.8I <0.001*
Tumor number Single 19.27 16.42-22.13

Multiple 21.74 20.22-23.25 | 2.09 0.15
Tumor size <5cm 21.39 19.76-23.01

>5em 19.81 17.02-22.60 | 2.32 0.13
Tumor site Unilobar 21.17 19.61-22.72

Both lobes 19.5 15.87-23.13 | 0.40 0.53
LN metastasis No 21.83 20.36-23.30

Yes 16.83 13.40-20.27 | 11.86 0.001*
Vascular invasion Yes 19.33 15.54-23.12

No 21.21 19.68-22.74 | 0.47 0.49
TNM staging Stage (I&I1) 21.0 18.06-23.94

Stage (Ill &IV) 20.77 19.11-22.44 | 0.0l 0.92

Notes: *Statistically significant at p < 0.05.
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Figure 3 Kaplan—Meier survival curve in relation to (A) LINC00152, (B) UCAI expression levels in patients with HCC.

also not satisfactory.>*>* Consequently, we aimed to discover novel, extremely effective, sensitive, and specific
biomarkers for detecting and monitoring HCC in its early stages.

Recent research shows that long noncoding RNAs (IncRNAs) play a key role in the development and growth of HCC.
Some IncRNAs linked to HCC have been shown to have abnormal expression and play a role in carcinogenesis (such as
proliferation, resistance to apoptosis, increased vessel formation, and invasion) by binding to DNA, RNA, or proteins, or
by encoding small peptides.®” It is simple to identify circulating LncRNAs since they are stable in blood and other bodily
fluids.*® More and more researchers are looking at circulating LncRNAs as a potential molecular marker for cancer,
despite the fact that they have less specificity and sensitivity than more conventional tumor markers.’” A better knowl-
edge of IncRNA dysregulation would therefore bring new insights into HCC etiology as well as potential techniques for
early detection and therapy of HCC, as AFP has inadequate sensitivity and specificity.*®

The present study showed a significant upregulation of LINC00152 expression levels in the sera of patients with liver
cirrhosis and HCC compared to the healthy controls, and HCC patients had the highest relative expression level when
compared to individuals with liver cirrhosis. Moreover, higher levels of LINC00152 expression were linked to tumors
involving both liver lobes. It could distinguish HCC patients from those with liver cirrhosis with an AUC of 0.84.
Interestingly, it was shown that LINC00152 expression level was an independent factor of survival in HCC patients. To

Table 5 Cox Regression Analysis for Independent Factors Affecting Overall Survival Among HCC

Cases
SE Wald P value HR 95% CI
Lower Upper
Jaundice 3.95 1.23 0.36 0.89 0.14 83.87
BCLC 0.73 0.73 0.51 0.92 0.22 4.17
LN metastasis 0.89 0.23 0.89 1.01 0.18 5.67
Linc00152 0.61 2.16 0.03* 2.23 1.30 5.29

Note: *Statistically significant at p < 0.05.
Abbreviations: SE, standard error; HR, Hazard ratio; Cl, Confidence interval; LL, Lower limit; UL, Upper Limit.
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the best of our knowledge, this is the first study that looked at the significance of serum LINC0052 in the prognosis of
HCV-induced HCC, and it is the first to report that the expression level of LINC00152 in the serum is a reliable indicator
of survival in HCV-induced HCC.

These findings were corroborated by the work of Li et al, who found, for the first time, that plasma LINC00152 was
highly up regulated in Chinese patients with HCC. They next examined LINC00152 expression levels in homologous
tissues of the same individuals and found a significant association between circulating and tissue levels, indicating that
hepatic tissue overexpression is the cause of increased plasma levels. Moreover, the expression of LINC00152 was
strongly correlated with tumor size, TNM stage, grade of differentiation, and tumor capsular invasion.*® These findings
are also in line with the results of another study conducted in China.® Abdelrahman et al also found that serum
LINC00152 was significantly higher in Egyptian patients with HCC than in cirrhotic people without HCC.*° In addition,
its area under the curve (AUC) in these studies for distinguishing HCC patients from healthy individuals was more than
0.8, which is quite good. So, they anticipated that LINC00152 may serve as new biomarkers for HCC.

Wang et al found that LINC00152 levels were much higher in HCC tissues compared to non-tumorous tissues. They
also found that high levels of LINC00152 were linked to worse outcomes for patients with HBV-induced HCC.*' Deng
et al discovered a correlation between LINC00152 and HBx expression in HCC tissues and between high LINC00152
expression and a bad prognosis for patients with HBV-induced HCC. They proposed that HBx increased the expression
of LINC00152 and that LINC00152 inhibition could be a potential therapeutic target for HCC.*

LINCO00152 increases the expression of semaphorin-4C through altering the function of miR-125b, allowing HCC
cells to proliferate and multiply.** Meanwhile, Ji et al demonstrated that LINC00152 increases HCC cell proliferation
in vitro and tumor formation in vivo by activating the mammalian target of rapamycin (mTOR) signaling pathway
through a cis-regulatory combination of EpCAM promoters.** According to Hu et al, altering LINC00152 may affect the
miR-125b-5p/KIAA1522 axis, which controls hepatocellular carcinoma cell growth, cell cycle progression, and
apoptosis.*> Wang et al showed that blocking LINC00152 prevented the growth of HCC via altering miR-215 to activate
CDK13.*® Thus, the increased knowledge of LINC00152 implies that targeting it may be a novel treatment approach for
hepatocellular cancer.

Regarding UCA1 expression, it showed the same findings as LINC00152. Additionally, higher levels of UCA1
expression were related to vascular invasion and BCLC stages. It had the ability to distinguish HCC patients from those
with liver cirrhosis with an AUC of 0.91. However, there was no substantial link between its levels and the overall
survival of HCC patients.

Urothelial cancer associated 1 (UCA1) was first discovered in patients with bladder cancer.*” Then, it has been
extensively studied as a non-invasive biomarker for several forms of cancer.** ' In HCC tissues, it was up-regulated and
linked with numerous clinical characteristics and malignant tendencies.’>>® The link between UCA1 expression and
tumor size, metastasis, and overall survival was supported by a meta-analysis of seven studies.'® Some studies have
shown that UCAL is highly expressed in the sera of HCC patients. And its AUC for discriminating HCC patients from
healthy people in these studies was over 0.8, which is considered good.®>*°

Unlike our results, few studies have found UCA1 to be an independent predictor of survival in HCC patients.>*-
This difference could be because the causes of HCC are different. In our cases, HCC was caused only by HCV infection.

This study has a few limitations due to the small patient population, the unicentral design, and HCV as the sole
contributing factor for HCC. Hence, more extensive research is required to understand the molecular mechanisms
underlying the action of these LncRNAs and to pinpoint prospective HCC treatment targets.

Conclusions

LINCO00152 and UCAL1 expression levels were markedly higher in the serum of patients with HCC compared to those
with liver cirrhosis and healthy controls, and their expressions were substantially greater in liver cirrhosis patients than
healthy controls. Higher levels of LINC00152 expression were linked to tumors involving both liver lobes, while higher
levels of UCAT1 expression were related to vascular invasion and BCLC stages. Both LncRNAs have good sensitivity and
specificity for HCC, making them effective diagnostic biomarkers for the disease. Furthermore, LINC00152 has the
potential to be a prognostic marker for HCC. To corroborate our results, more research is required, ideally in the form of
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large-scale clinical studies, to identify potential targets for the therapy of HCC and to understand the molecular processes

underlying the impact of these LncRNAs.
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