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Diagnostic and prognostic significance of long noncoding RNA
LINCO00173 in patients with melanoma

Mujun Wang! ®, Wei Liu? ®, Wenxing Liu® ©®, Chao Wang'*

SUMMARY

OBJECTIVE: A growing volume of literature has suggested long noncoding RNAs (IncRNAs) as important players in tumor progression. In this study,
we aimed to investigate the expression and prognostic value of INcRNA LINCO0173 (LINCO0173) in melanoma.

METHODS: LINC0O0173 expression was measured in 163 paired cancerous and noncancerous specimen samples by real-time polymerase chain
reaction. The correlations between LINC00173 expression with clinicopathological characteristics and prognosis were analyzed by chi-square test,
log-rank test, and multivariate survival analysis. Receiver-operating characteristic curves were used for the assessment of the diagnostic value of
LINC00173 for melanoma patients.

RESULTS: The expression level of LINCO0173 in melanoma specimens was distinctly higher than that in adjacent non-neoplasm specimens (p<0.01).
Besides, LINCO0O173 was expressed more frequently in patients with advanced melanoma than in patients with early melanoma. Multivariate assays

confirmed that LINCO0173 expression level was an independent prognostic predictor of melanoma patients (p<0.05).
CONCLUSION: Our data indicated that LINC0O0173 expression could serve as an unfavorable prognostic biomarker for melanoma patients.
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INTRODUCTION

Human melanoma is one of the most aggressive and frequently
diagnosed cancers in humans'. In China, melanoma has dis-
played an increasing trend?. Despite the continued advance-
ments in surgical operation program, radiation, and chemo-
therapy, the therapeutic effectiveness of advanced melanoma has
not shown distinct improvements, and the long-term survivals
remain dismal®>*. The poor prognosis for melanoma patients
was due to the high frequency of metastasis and recurrence’.
Therefore, it is imperative to reveal the mechanisms underly-
ing melanoma progression and identify new biomarkers and
therapeutic targets for melanoma patients.

Long noncoding RNAs (IncRNAs) are another class of non-
coding RNA with more than 200 nucleotides in length that lack
a complete open reading frame (ORF)°. Growing studies have
demonstrated that IncRNAs are conserved in many animals and
specifically expressed in several cellular types and the develop-
ment of biological progress’. LncRNAs play essential roles in
several biological processes, and several different functions of
IncRNAs in the gene modulation have been identified, such as

protein sponges and miRNAs sponges®®. Importantly, growing

studies have focused on the potential effects of IncRNAs
in tumor progression via the novel mechanism “miRNAs
sponge”!®!'. Moreover, the frequently dysregulated expressing
pattern of IncRNAs in clinical tumor specimens is positively
correlated with malignancy grades and histological differenti-
ation, which suggests that some functional IncRNAs may be
used as potential biomarkers in tumor diagnosis of subclassi-
fication and prognostication'?'?. In recent years, several mela-
noma-related IncRNAs have been functionally identified and
could be used as novel prognostic and diagnostic biomarkers
for melanoma patients, such as IncRNA HOTAIR, IncRNA
PVTI, and IncRNA CRNDE!'“®,

In this study, we identified a novel melanoma-related
IncRNA, i.e., IncRNA LINC00173 (LINC00173), which
was first functionally identified in lung cancer by Yang et al"’.
The distinct upregulation of LINC00173 has been confirmed
in several tumors, such as gastric carcinoma, esophagus can-
cer, and breast cancer'®*°. However, its expression and biolog-
ical function in tumors remained largely unclear. For the first
time, we provided clinical evidence that LINC00173 was highly
expressed in melanoma and may be used as a novel diagnostic
and prognostic biomarker for melanoma patients.
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METHODS

Patients and tissue samples

The 163 melanoma tissues and their pair-matched nontumor
specimens in this study (collected from May 2012 to July 2015)
were obtained from patients who underwent radical resections
at the first people’s hospital of Jinan city. All cases gave informed
consent for their samples to be used for our experiments. None of
the patients had received radiotherapy or chemotherapy before
surgery. All collected tissue samples were immediately snap-fro-
zen and stored for further real-time polymerase chain reaction
(RT-PCR). A comprehensive set of clinical parameters was
recorded by the follow-up department of our hospital and further
used for clinicopathological and prognostic assays. The Ethics

Committee of our hospital approved our study.

RNA extraction and qRT-PCR assays

With the use of TRIzol reagent (Invitrogen, Hangzhou,
Zhejiang, China), the extraction of total RNA from mel-
anoma specimens and matched nontumor tissues was car-
ried out based on the standard procedures provided by the
company. A PrimeScript RT Reagent Kit with cDNA eraser
(Takara Biotech, Pudong, Shanghai, China) was used for
cDNA synthesis with one microgram of total RNA as a tem-
plate. RT-PCR was carried out using cDNA primers specific for
LINC00173 and mRNA. GAPDH was used as an internal con-
trol for LINC00173. Primers for LINC00173 were purchased
from Genecopoeia (Xuhui, Shanghai, China). LINC00173:
Forward GCCAGCTCTCGGTACCTGGA, LINC00173:
Reverse GGATCGCAACATTCCTGCCAAG; GAPDH:
ForwardCAAGGTCATCCATGACAACTTTG, GAPDH:
ReverseGTCCACCACCCTGTTGCTGTAG.

The relative expression of LINC00173 was expressed as
ACt=Ct gene - Ct reference, and the 2-**“* methods were
applied for the calculation of the fold change.

Statistical analysis

All statistical analyses were conducted using SPSS version
16.0 software (SPSS Inc., Chicago, IL, USA). The difference
between two independent groups was compared by an indepen-
dent sample t-test. The chi-square test was used to analyze the
relationship between categorical variables. Receiver-operating
characteristic (ROC) curve assays were applied to determine the
sensitivity and specificity of LINC00173 for melanoma diag-
nosis. The Kaplan—Meier method was performed for patients’
overall survival (OS) and disease-free survival (DFS) to identify
independent prognostic factors of significance, and a univari-
ate and multivariate Cox regression was performed. The results

were considered to be statistically significant at p<0.05.

RESULTS

The differential expression of

LINC00173 in melanoma specimens

To determine the expression of LINC00173 in melanoma,
qRT-PCR was performed by using fresh melanoma tissues.
As presented in Figure 1A, we observed that the expression
levels of LINC00173 were distinctly increased in human mel-
anoma specimens compared with adjacent nontumor tissues
(p<0.01). Besides, LINC00173 was shown to be expressed
more frequently in advanced melanoma patients than that
in early melanoma patients (p<0.01). Our findings indicated

LINCO00173 as a regulator in melanoma progression.

Figure 1. Kaplan-Meier curves of the overall survival (A) and disease-free survival (B) of 163 melanoma patients based on the expression of

LINC00173.
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Diagnostic value of LINC00173 overexpression
in melanoma

To examine the characteristics of LINC00173 as a potential
diagnostic biomarker for melanoma patients, ROC curves
were constructed on data from all subjects. The results
revealed that the area under the curve (AUC) of ROC curve
was 0.7695 (95%Cl: 0.7172-0.8217, p<0.001, sensitivity:
0.76, specificity: 0.85). Besides, we also performed subgroup
analysis, finding that there was a strong separation between
the patients with advanced stages and patients with early
stages, with an AUC of 0.7451 (95%CI: 0.6512-0.8389;
p<0.001) for LINC00173. Overall, our findings indicated
LINCO00173 as a potential diagnostic biomarker for mela-

noma patients.

Expression levels of LINC0O0173 and
clinicopathological parameters in melanoma

To investigate the possible significance of LINC00173 expres-
sion in clinical progress, all 163 patients were divided into low
LINC00173 expression group and high LINC00173 expres-
sion group based on the median LINC00173 level in all

melanoma specimens. The data from a chi-square test revealed
that high LINC00173 expression was positively associated with
advanced tumor stage (p=0.026) and lymph node metastasis
(p=0.007) (Table 1). However, there was no difference in age
and sex (p>0.05).

High expression of LINC00173

correlates with poor prognoses

During the follow-up, 94 patients died, and the median fol-
low-up time was 37£12.3 months. Then, we performed Kaplan—
Meier analysis to explore the prognostic value of LINC00173
in melanoma patients. Interestingly, patients with higher
LINCO00173 expression have shown significantly lower OS
(p=0.0019, Figure 1A) and DES (p=0.0004, Figure 1B) than
those with lower LINC00173 expression. To further examine
the probability of LINC00173 expression as an independent
prognostic parameter of patient outcomes, univariate and
multivariate assays were performed. We observed that high
LINCO00173 expression (OS: p=0.014, DES: p=0.017, Table 2)
was an independent prognostic parameter, indicating poor clin-

ical outcome for melanoma patients.

Table 1. Correlation between LINC00173 expression and clinicopathological characteristics of melanoma patients.

LINC00173 expression

Age (years)
<55 79 35 44
0.182
>55 84 46 38
Sex
Male 92 50 42
0.176
Female 71 31 40
Tumor thickness (mm)
<2 106 47 59
0.062
>2 57 34 23
Ulceration
= 110 51 59
0.121
+ 53 30 23
Tumor stage
I/11 110 48 62
0.026
[11/1V 53 33 20
Lymph node metastasis
Negative 120 52 68
0.007
Positive 43 29 14
172
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Table 2. Prognostic factors for overall survival or disease-free survival by univariate and multivariate analysis.

Univariate analysis

Variables

Multivariate analysis

Overall survival

Age 0.985(0.472-1.885) 0.217 = =
Sex 1.217(0.665-2.128) 0.185 = =
Tumor thickness 1.467 (0.885-2.109) 0.118 = =
Ulceration 1.378(0.839-1.885) 0.121

Tumor stage 2.923(1.327-4.772) 0.013 2.652(1.175-4.429) 0.018
Lymph node metastasis 3.451(1.482-5.428) 0.001 3.176(1.285-4.995) 0.009
LINC00173 expression 2.986(1.328-4.774) 0.009 2.768 (1.157-4.456) 0.014

Disease-free survival

Age 1.275(0.687-1.984) 0.218 = =
Sex 0.857(0.478-2.187) 0.182 = =
Tumor thickness 1.447 (0.852-2.217) 0.118 - -
Ulceration 1.522(0.832-2.143) 0.105

Tumor stage 1.445(1.442-4.342) 0.009 1.352(1.322-4.195) 0.015
Lymph node metastasis 3.321(1.372-5.127) 0.002 3.018(1.138-4.726) 0.009
LINCO0173 expression 2.938(1.278-4.662) 0.006 2.629(1.158-4.385) 0.017

DISCUSSION

Melanoma is one of the most frightful human diseases in
both developed and developing countries, largely due to its
high-grade malignancy, fast infiltrating growth, and early
metastasis?'. Early detection of melanoma can contribute to a
favorable prognosis and survival rate for melanoma patients.
Unfortunately, current diagnostic methods are limited, so it
is urgently needed to explore new sensitive and cost-effective
biomarkers for the development of novel noninvasive tools*.
Recently, more and more studies have suggested many bio-
markers for the prognosis and diagnosis of melanoma patients,
such as specific expression genes, methylation levels, serum
miRNAs, and IncRNAs*?%. Among them, IncRNAs attract
growing attention due to their high specificity, high sensitiv-
ity, and noninvasive characteristics.

Recent studies have demonstrated that several IncRNAs
participate in the initiation and progression of melanoma via
modulating important tumor-associated genes and various
miRNAs?. Wang et al.” suggested IncRNA CASC2 as a tumor
suppressor due to its significant downregulation in melanoma
patients and its overexpression suppressing the proliferation
and metastasis of melanoma cells via sponging miR-181a.

173

A study from Jiao et al.”” showed that IncRNA LINC00963,
an overexpressed IncRNA in melanoma, exhibited a tumor-pro-
motive role by inhibiting the metastasis potential of mela-
noma cells via sponging miRNA-608 to increase NACC1
expression. Besides, several IncRNAs have been confirmed
to serve as tumor biomarkers for the diagnosis and progno-
sis of melanoma patients®®. These findings encouraged us to
further explore more tumor-related IncRNAs. Recently, the
distinct upregulation of LINC00173 was reported in several
tumors and its tumor-promotive role was also confirmed in
breast cancer and lung cancer'”"”. However, the expression
and clinical significance of LINC00173 in melanoma have
not been investigated.

In this study, we identified a novel melanoma-related
IncRNA, i.e., LINC00173, which was confirmed to be dis-
tinctly overexpressed in our cohort (163 patients). Also, we
observed that the patients with advanced stages displayed a
higher level of LINC00173, indicating that LINC00173 may
contribute to the clinical progression of melanoma. Then, we
performed ROC assays for the determination of the diagnostic
value of LINC00173 expression, finding that high LINC00173

levels were robust in distinguishing melanoma tissues from
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normal melanoma specimens. In addition, the similar results
were also observed when we further performed subgroup anal-
ysis based on the clinical stages of 163 melanoma patients.
Moreover, clinical assays revealed that melanoma patients with
higher LINC00173 expressions were associated with lymph
node metastasis and advanced tumor stage, and suffered poorer
OS and DFS, suggesting it may act as a tumor promotor in
the clinical progress of melanoma patients. Finally, multivar-
iate assays demonstrated high LINC00173 expression as an
independent indicator of unfavorable OS and DFS of mel-
anoma patients. Our findings may help the development of
novel clinical tools in the early screening and the prediction
of clinical prognosis before the clinical treatments.

Several limitations should be considered. First, the sample
size was relatively small, and large clinical trials were needed

to conduct. Second, replications in other groups were not
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