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nous expression of PANDAR (Figure 2A). Also, 
ectopic expression of PANDAR in cells by tr- 
ansfecting with pcDNA3.1-PANDAR markedly 
increased the PANDAR level than that in 
pcDNA3.1-NC-transfected cells. CCK-8 and  
colony formation assays were performed to 
assess the role of PANDAR in melanoma cell 
proliferation. The melanoma cells transfected 
with pcDNA3.1-PANDAR clearly grew faster 
compared to control cells (Figure 2B). The num-
ber and the mean size of the colonies formed 
by melanoma cells were significantly decreased 
following transfection with sh-PANDAR (Figure 
2C), indicating that PANDAR exerts a promoting 
function in melanoma cell proliferation. 

Furthermore, as shown in Figure 3, melanoma 
cells with reduced PANDAR expression showed 
increased ability of migration and invasion than 
that in control cells, whereas elevated PANDAR 
suppressed cell migration and invasion when 
compared to control cells. These data suggest-
ed that PANDAR inhibits melanoma cells migra-
tion and invasion.

PANDAR promotes melanoma tumorigenesis 
in vivo

To confirm the above data in vivo, melanoma 
cells transfected with sh-PANDAR or sh-NC 
were injected subcutaneously into nude mice, 

Figure 2. Effect of PANDAR expression on cell viability and clone formation abilities. A: Knockdown and overexpres-
sion efficiencies of PANDAR were evaluated by qRT-PCR. B: CCK-8 was used to test the effect of PANDAR expression 
on cell viability. C: Colony formation assays was used to evaluate the clone formation ability. Data represent the 
mean ± SD from three independent experiments (*, #P<0.05).
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respectively. Xenograft tumor volumes were 
measured each week after a palpable tumor 
formed, and mice were sacrificed five weeks 
after tumor implantation. As shown in Figure 4, 
the final tumor volume and weight of sh-PAN-
DAR group were markedly smaller than that of 
sh-NC group. Therefore, silencing of PANDAR 

could significantly inhibit tumorigenesis of mel-
anoma cells in vivo.

PANDAR facilitates EMT in CRC cells

EMT is an important factor in cell invasion. 
Thus, we next determined whether EMT mark-

Figure 4. Down-regulated expression of PANDAR inhibits melanoma tumorigenesis in vivo. A: The tumor volumes 
in sh-PANDAR and sh-NC groups. B: The tumor weights in sh-PANDAR and sh-NC groups. C: The tumor sizes in sh-
PANDAR and sh-NC groups. Data represent the mean ± SD from six independent experiments (*P<0.05).

Figure 3. Effects of PANDAR expression on cell 
migration and invasion assessed by Transwell 
assay. Data represent the mean ± SD from three 
independent experiments (*P<0.05, ##P<0.001).
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ers were altered in melanoma cells with de- 
regulation of PANDAR. The expression of E- 
cadherin, N-cadherin, vimentin, and fibronectin 
protein level was analyzed by Western blot. As 
shown in Figure 5, we found that expression of 
N-cadherin and vimentin was increased while 
E-cadherin expression was decreased, in mela-
noma cells with overexpressed PANDAR, wh- 
ereas opposite results were obtained when 
PANDAR was knocked down in melanoma cells.

Discussion

Melanoma is one of the most aggressive malig-
nant carcinomas and generally has a poor cure 
rate because of its metastasis and invasive 
behavior [29]. Many lncRNAs, such as lncRNAs 
CCAT1 [19], GAS5 [30], SLNCR1 [31], were dis-
covered to be dysregulated in melanoma tis-
sues and play a vital role in the metastasis or 
invasion of melanoma. However, the function of 
lncRNA PANDAR in melanoma has not been 
previously clarified.

In the present study, we show for the first time 
that PANDAR is upregulated in melanoma tis-
sues more than in normal tissues based on 
qRT-PCR analysis. Consistently, similar results 
were obtained from melanoma cell lines. Also, 
we investigated the association of PANDAR 
expression with clinicopathological character-
istics of patients with melanoma and the 
results showed higher expression level of 
PANDAR, higher Clark level, thicker tumor, and 
advancer TNM classification. Also, we determ- 
ined the relationship between PANDAR expres-
sion level and prognosis of melanoma patients 
through evaluating the correlation between 

PANDAR expression and clinical outcomes. 
Kaplan-Meier analysis showed that patients 
with high levels of PANDAR expression had 
remarkably shorter survival time than those 
with low levels. All date suggested that PANDAR 
might involve in the tumorigenesis and the 
development of melanoma. Furthermore, in 
vitro, we performed CCK-8 and colony forma-
tion assays to investigate the biological func-
tion of PANDAR in melanoma cells. PANDAR 
knockdown showed low cell viability compared 
with the control group, while overexpressed 
PANDAR showed high cell viability. In addition, 
Transwell assay and Western blotting analysis 
showed PANDAR could increase cell migration 
and invasion abilities, as well as regulate EMT. 
In vivo, we carried out a melanoma-bearing 
model to determine the tumorigenesis of 
PANDAR and PANDAR knockdown showed low 
tumorigenesis compared with the control 
group. 

Cancer metastases represent a multistep bio-
logical process that is driven by the acquisition 
of genetic and/or epigenetic alterations within 
tumor cells. Many studies showed that cancer 
metastasis is related to the cancer cell EMT 
program [32-34]. EMT refers to the biological 
process of epithelial cells transformed into 
interstitial phenotype cells through specific pro-
cedures, which play an important role in embry-
onic development, chronic inflammation, tis-
sues reconstruction, fibrosis disease, as well 
as cancer metastasis. Metastasis is charac- 
terized by reduce expression of cell adhesion 
molecules (such as E-cadherin) and increas- 
ed expression of cells cytoskeleton protein 
(Vimentin) and N-cadherin. The epithelial cells 

Figure 5. Effect of PANDAR on EMT-related gene expression in melanoma cells. The expression levels of E-cadherin, 
N-cadherin and vimentin in cells with different treatments were analyzed by Western blotting. Data represent the 
mean ± SD from three independent experiments (*, #P<0.05, **, ##P<0.01).
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