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Overexpression of CTHRC1 in human melanoma
promotes tumorigenesis targeted by miRNA155
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Abstract: Most of human malignant melanoma is metastatic and invasive, which has poor therapeutic response
and poor prognosis as well as high incidence worldwide. CTHRC1 was overexpressed in metastatic primary mela-
nomas. The relationship between CTHRC1 and miRNA in affecting the melanoma has not been studied. This study
was aimed to explore the function of CTHRC1 in human melanoma and finding its regulator miRNA. CTHRC1 and
miR155 expression in cancer tissues and paracancer tissues was examined. The cell proliferation, cell cycle, cell
migration and cell invasion was evaluated in M21 cell transfected with CTHRC1 siRNA or miR155. The mRNA ex-
pression of miR155 in cancer tissues was lower than that in paracancer tissues. The mRNA expression of CTHRC1
in the cancer tissues was higher than that in corresponding paracancer tissues. The mRNA expression of CTHRC1
in the M21 cells was decreased by treated with miR155 mimic. CTHRC1 promoted the cell proliferation, cell cycle
process, cell migration and invasion capacity and prevented the cell from apoptosis. miR155 inhibited the cell
proliferation, cell migration and cell invasion, arrested the cell cycle process at G1 phase and enhanced the cell
apoptosis. The luciferases reporter assay showed that miR155 bound to the 3’-UTR of CTHRC1 and regulated the
expression of CTHRC4, further influenced the functions of CTHRC1 in human melanoma development. The study
contributed to unearthing a novel potential predictor and therapeutic targets of human melanoma. CTHRC1 was a

potential independent predictor and therapeutic target for human melanoma.
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Introduction

Human metastatic melanoma is an aggressive
skin cancer with high incidence worldwide and
poor therapeutic response as well as poor prog-
nosis [1-3]. The incidence of melanoma is about
2.18%. As a metastatic disease and invasive
cancer, melanoma evolves rapidly and is resis-
tant to most existing chemotherapies [4]. Sur-
gical excision, systemic chemotherapies, tar-
geted therapy and immunotherapy are com-
mon methods to treat melanoma [2]. The long-
term survival rate of metastatic melanoma
remains very low and the median survival of
patients with metastatic melanoma is very
short (about 6-12 months) [2, 5]. Therefore,
uncovering the molecular mechanisms underly-
ing the development and progression of mela-
nomas is very important.

Environmental and individual factors including
UV irradiation, cosmetic ingredients, air pollu-
tion, smoking, chronic inflammation and hig-
her age could increase the risk of melanoma
[5-8]. To response environmental exposure of
humans, the expression of microRNA (miR) are
markedly various [9]. miRNAs are important
posttranscriptional regulators controlling more
than 30% of human gene expression via direct
binding to the 3’ untranslated region (3’-UTR) of
the targeted genes [10]. miRNA signature can
obviously differentiate stage lll patients into
better and worse prognosis groups based on
the survival probability [11]. miR155, encoded
by the non-coding transcript of the B-cell
Integration Cluster (BIC) gene, has been shown
to play an oncogenic role in both hematopoietic
malignancies and solid cancer including breast,
cervical and clear renal cell carcinoma [12, 13].
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Table 1. The detail of the 8 specimens were added in the manu-
script, including the type of the melanoma, the Breslow’s depth,

tumor pathology staging

[22]. The knockdown of CTHR-
C1 expression in melanoma
cells has been found to decre-

ase melanoma cell migration in

- Type of the Breslow's 14" Tumor vitro [18]. In melanoma, CTHR-
Specimens melanoma depth metastasis pathqlogy o1 : S ]
(Yes or No) staging was expressed in melano

1 Primary melanoma  Level 5 Yes TanyNM1b ma cells and stromal cells, acti-
2 Primary melanoma Level 4 Yes T1~4bN2bMO \t/)?(:gg i:g:jlefri]zrgtt;::ﬁ:’cae“i
3 Pﬂmawrndanoma Level 3 No T3aNOMO [21]. The expression of CTHRCL
4 Primary melanoma Level 3 No T3bNOMO was induced by the preinvasive
5 Primary melanoma Level 5 Yes TanyNM1c and angiogenic transcription
6 Primary melanoma Level 2 No T2aNOMO factors, such as nuclear factor
7 Primary melanoma  Level 2 No T3aNOMO of activated T-cells, cytoplas-
8 Primary melanoma Level 3 Yes T1~4bN2bMO mic, calcineurin-dependent 2
9 Primary melanoma Level 5 Yes TanyNM1b (NFATC2), transforming growth
10 Primary melanoma Level 3 No T3aNOMO factor-B (TGF-B) and oncogenic
11 Primary melanoma  Level 2 No T2aNOMO BRAF signaling [21]. All of the
12 Primary melanoma Level 5 Yes TanyNM1c results suggested that CTHRC1
13 Primary melanoma  Level 4 Yes T1~4bN2bMO might be an attractive target
14 Primary melanoma Level 2 No T2aNOMO for melanomas therapy. As

miR155 were significantly elevated in meta-
static and primary melanoma samples com-
pared to nevi, which suggested that miR155
may be a useful prognosis marker prior to the
development of metastases [11]. Nonetheless,
another report has shown that the expression
of miR155 is obviously decreased in melanoma
cell lines compared with that in melanocytes
[14]. Increased expression of miR155 was
associated with longer survival of melanoma
patients [12]. Anti-proliferative and pro-apop-
totic characters of miR155 in melanoma cell
lines have been verified, which indicated that
miR155 was a direct negative regulator of mel-
anoma cell proliferation and survival [12, 14].

A vast amount of mutations, such as those of
TERT, BRAF, NRAS, PTEN and CDKN24, have
been verified to be associated with the malig-
nant transformation of melanocytes in sub-
groups of primary melanomas [15-17]. The col-
lagen triple helix repeat containing 1 (CTHRC1),
a secreted protein involved in vascular remod-
eling, bone formation and developmental mor-
phogenesis, has been verified as an oncogene
in many types of human cancer, including pan-
creatic progression, hepatocellular and breast
carcinoma [18-20]. CTHRC1 was overexpressed
in metastatic primary melanomas, and a high
expression of CTHRC1 mRNA was associated
with a short survival [21]. CTHRC1 enhanced
the melanoma cell adhesion and survival ability
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mentioned, both CTHRC1 and
miR155 were closely associat-
ed with the development of human melanoma.
However, the relationship between CTHRC1
and miR155 in affecting melanoma has not
been studied.

In this study, we predicted the miR155 was the
regulator of CTHRC1. Then, we examined the
expression of miR155 and CTHRC1 in melano-
ma cancer tissues and corresponding paracan-
cer tissues. The cell apoptosis, cell cycle, cell
migration and cell invasion of the M21 cells
transfected with negative control (NC), miR155
mimic and CTHRC1 overexpression vectors/
siRNA were investigated in this study. The
results showed that CTHRC1 promoted the cell
proliferation, cell cycle process, cell migration
and invasion capacity and prevented the cell
from apoptosis. Reversly, miR155 inhibited the
cell proliferation, cell migration and cell inva-
sion, arrested the cell cycle process at G1
phase and enhanced the cell apoptosis. The
luciferase reporter assay showed that miR155
directly bound to the 3-UTR of CTHRC1 and
reduced the expression of CTHRC1, further
affected the function of CTHRC1 in human mel-
anoma development.

Materials and methods

Reverse transcription polymerase chain reac-
tion (RT-PCR)

Melanoma tissues and corresponding para-
cancer tissues of 8 melanoma patients were
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obtained. The melanoma samples were the tis-
sue taken around the tumor (about 0.5-1.0 cm).
The surgery process was as following: disinfec-
tion; local infiltration anesthesia; cut the skin
and subcutaneous tissue; completely remove
the tumor tissue and rapidly send to pathology.
No tumor cells were remained in the center and
cut edge after surgery. Paracancer tissues
were the tissues that were 2 cm away from mel-
anoma tissue, including epidermis, dermis and
subcutaneous fat layer. The details of the 8
specimens were listed in Table 1, including the
type of the melanoma, the Breslow’s depth,
tumor pathology staging.

The total RNA was extracted from the melano-
ma tissues and corresponding paracancer tis-
sues. The mRNA expression of miR155 and
CTHRC1 in the cancer tissues and paracancer
tissues were measured by RT-PCR. cDNA was
synthesized by using PrimeScript Il 1st Strand
cDNA Synthesis Kit (Takara, Japan). The primer
sequence used in RT-PCR were shown as fol-
lows: CTHRC1 forward primer: 5’ATAATGGAATG-
TGCTTACAAGG3’, CTHRC1 reverse primer: 5’TT-
CCCAAGATCTATGCCATAAT3'; 18S forward prim-
er: 5’CCTGGATACCGCAGCTAGGAS3’; 18S rever-
se primer: 5GCGGCGCAATACGAATGCCCC3;
miR155 RT primer: 5’CTCAACTGGTGTCGTGG-
AGTCGGCAATTCAGTTGAGGCTGAGA3’; hsa-miR-
155-5p forward primer: 5’ACACTCCAGCTGTA-
AACATCCTACACTCT3’; hsa-miR155-5p reverse
primer: 5’CTCAACTGGTGTCGTGGA3’; U6 for-
ward primer: 5’CTCGCTTCGGCAGCACA3’; U6
reverse primer: 5AACGCTTCACGAATTTGCGTS3..
The gene expressions of CTHRC1 and miR-155
were determined by RT-PCR using SYBR Green
PC Master Mix (Toyobo, Japan). Reactions were
performed on an ABI PRISM® 7500 Sequence
Detection System and performed under the fol-
lowing thermocycler conditions: 95°C for 5 min,
followed by 40 cycles of 95°C for 15 seconds,
60°C for 15 seconds and 72°C for 30 seconds;
then followed by a 60°C for 1 min and 95°C for
15 seconds. Raw Data of all samples were col-
lected and normalized to that of the control
(miR155 was normalized to U6 small nuclear
RNA and CTHRC1 was normalized to 18S). The
gene expression of CTHRC1 and miR155 were
calculated using the relative quantification
equation (RQ=222¢ [23].

The mRNA expression level of CTHRC1 in M21
cells were also determined by RT-PCR as above-
mentioned. The protein expression level of
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CTHRC1 in M21 cells was evaluated by Western
Blotting (WB). Protein concentrations were de-
termined using BCA Protein Assay Kit (Keygen
Biotech). Proteins were detected by CTHRC1
monoclonal antibody (@ab85739, 1:1000, Ab-
cam, USA), GAPDH polyclonal antibody (KC-
5G5, 1:10,000, KangCheng Bio, China) and
then visualized by a commercial Immobilon
Western HRP Substrate (WBKLS0500, Milli-
pore, USA) under dark conditions.

Cell culture

Human melanoma cells M21 were incubated in
the light of the stander process under 37°C
supplied with 5% CO,. Cells were treated as fol-
lows: negative control mimic (NC group); miR-
155 mimics (MiR155 group); overexpression of
CTHRC1 (CTHRC1 group) and knockdown of
CTHRC1 expression by small interfering RNA
(si-CTHRC1 group). The transfected processes
were performed according to previous research
using Lipofectamine 2000 (Invitrogen, USA).

Cell proliferation assay

Cell proliferation was measured using the Cell
Counting Kit-8 (CCK-8) assay kit (Dojindo,
Kumamato, Japan). The absorbance at 450 nm
(OD450) of all samples was measured. The pro-
liferation rates and inhibition rates of cells from
day O to day 3 were calculated based on 0D450
values.

Colony formation assays

The clonogenic assay was performed as previ-
ous [24]. M21 cells were plated (clonal density
100 cells/well) in a 96-well dish and incubated
for 7 days, then discarded the medium, washed
with PBS for 2 times, incubated with crystal vio-
let staining solution of 200 ul/well, washed
softly by water and dried at room temperature.
The samples were counted, photographed and
analyzed by AID EliSpot iSpot Reader System
(AID, Germany).

Cell cycle assay

The M21 cells were cultured for 48 h, and then
the cells were collected, fixed, then stained on
the base of standard process. The cells were
stained with a propidium iodide (Pl) solution
containing 100 pg/ml Pl and 50 pug/ml RNase
(Sigma, USA) in PBS at 37°C for 30 min in the
dark. The samples were analyzed by flow cytom-
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Figure 1. The mRNA expression of CTHRC1 and miR155 in human melanoma cancer tissues and corresponding
paracancer tissues were determined by RT-PCR. A. The mRNA expression of CTHRC1. B. The mRNA expression of

miR155. *indicates P<0.05.

etry (BD, USA). Data were collected and ana-
lyzed by the CELL Quest and ModFit LT soft-
ware.

Cell apoptosis analysis

The cells were harvested and washed after 48
h incubation. The cell apoptosis was analyzed
by Annexin V-FITC/Pl Apoptosis Detection Kit
(Catalog no. KGA106; Nanjing Keygen Biotech
Co., Ltd) according to the manufacturer’'s
instruction. After staining, all samples were
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immediately measured on FACSort flow cytom-
etry (BD, USA). The data were analyzed using
the Cell Quest 3.0 software (BD, USA).

Transwell chambers-induced migration and
invasion assays

The migration ability of M21 cells was assessed
using the Transwell chambers (BD, REF353097)
according to the manufacturer’s protocol. Bri-
efly, cells (1x10°%) were seeded in the upper
chamber with serum-free medium. Cells were

Int J Clin Exp Pathol 2017;10(8):8199-8210
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Figure 2. The expression of CTHRC1 in M21 cells. A.
The mRNA expression of CTHRC1 in M21 cells trans-
fected with negative control (NC) and miR155 vectors
or treated with miR155 inhibitor were determined by
RT-PCR. B. The protein expression of CTHRC1 in M21
cells transfected with NC and miR155 vectors by WB.
*indicates P<0.05.

migrated to lower chamber with 10% fetal
bovine serum (FBS) medium. The migratory
cells were stained with 0.1% crystal violet for
20 min at room temperature. The stain was
eluted with 33% acetic acid and photographed
after 48 h incubation. The absorbance at 570
nm (OD570) was measured.

Cells incubated in serum-free medium were
added to Transwell chambers consisting of a
thin layer of Matrigel basement membrane ma-
trix (8 mm pores), 10% FBS were added to the
lower. The invasive cells were stained with 0.1%
crystal violet for 20 min at room temperature.
The stain was eluted with 33% acetic acid and
photographed after 48 h incubation. The absor-
bance at 570 nm (OD570) was measured.

Luciferase reporter assay

The CTHRC1-3’-UTR fragment containing puta-
tive binding sites for miR155 was obtained and
ligased (Takara, Japan) into the digested psi-
Check-2 plasmid (Promega, USA) between the
Xhol and Notl sites. CTHRC1-3'-UTR-targeted
site mutations were generated using the KOD-
plus mutagenesis kit (Toyobo, Japan) in the
light of the manufacturer’s protocol. M21 cells
were plated in a 96-well plate and then co-
transfected with 200 ng/ul of plasmid and 50
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nM miR155, NC, miR155 inhibitor or NC inhibi-
tor. After co-transfection 48 h, luciferase activ-
ity was detected by the Dual-Glo luciferase
assay kit (Promega, USA). The transfections
were performed in duplicate and repeated by
three times.

Ethics statement

The experiments were undertaken with the
understanding and written consent of each
subject, and that the study conforms to The
Code of Ethics of the World Medical Association
(Declaration of Helsinki), printed in the British
Medical Journal (18 July 1964). Ethical approv-
al was obtained from the hospital and fully
informed consent were signed by participants
before sample collection.

Statistical analysis

All statistical analyses were performed with
Statistical Package for the Social Sciences
(SPSS) 19.0 software. The data are presented
as the mean = SD from three separate experi-
ments. Statistical significance was determined
by paired or unpaired Student’s t-test in cases
of standardized expression data.

Results

The mRNA expression of CTHRC1 and miR155
determined by RT-PCR

The mRNA expression of CTHRC1 and miR155
in human melanoma cancer tissues and corre-
sponding paracancer tissues were determined
by RT-PCR, which was shown in Figure 1. The
MRNA expression of CTHRC1 in human mela-
noma cancer tissues was higher than that in
corresponding paracancer tissues (Figure 1A).
The mRNA expression of CTHRC1 between the
melanoma group and paracancer tissues group
were significantly different (P<0.01). While the
miR155 expression level in human melanoma
cancer tissues were significantly lower than
that in corresponding paracancer tissues
(Figure 1B).

The miR155 inhibited the expression of
CTHRC1 in M21 cells

The mRNA expression of CTHRC1 in M21 cells
transfected with NC and miR155 vectors or
treated with miR155 inhibitor were determined
by RT-PCR (Figure 2A). The result showed that

Int J Clin Exp Pathol 2017;10(8):8199-8210
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Figure 3. The effects of miR155 and CTHRC1 on M21 cell proliferation. A-C. Then OD450, proliferation rate and in-
hibition rate of the M21 cells treated with NC, miR155, CTHRC1 and si-CTHRC1 were determined and calculated. D
and E. The cell adhesion of M21 cells affected by miR155 and CTHRC1. Data shows the representative of the three

independent experiments, *P<0.05, **P<0.01.

the mMRNA expression of CTHRC1 in miR155
group was significantly lower than that in NC
group and miR155 inhibitor group. The expres-
sion of CTHRC1 in miR155 group was about 3.2
times of that in NC group. The results suggest-
ed that miR155 inhibited the expression of
CTHRC1, while miR155 inhibitor promoted the
expression of CTHRC1. The protein expression
of CTHRC1 in M21 cells transfected with NC
and miR155 mimics were detected by WB
(Figure 2B). The protein expression of CTHRC1
was significantly decreased in miR155 group
compared with the M21 cell group and the NC
group. There was no significantly difference of
the expression of CTHRC1 between NC group
and M21 cell group. The result suggested that
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the miR155 indeed inhibited the expression of
CTHRC1.

Evaluating the effect of CTHRC1 on cells
growth

To investigate the functions of miR155 and
CTHRC1 in melanoma cell M21, M21 cells were
treated with miR155 mimics, overexpressing
CTHRC1 and siRNA used to knockdown CTHRC1
as well as NC. Then, proliferation rate and inhi-
bition rate of the M21 cells were determined
and calculated (Figure 3A-C). Overexpression
of CTHRC1 enhanced the OD450 values, pro-
moted the cells proliferation rate and inhibited
the cells inhibition rate, while overexpression of

Int J Clin Exp Pathol 2017;10(8):8199-8210
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Figure 4. The effects of miR155 and CTHRC1 on M21 apoptosis and cell cycle determined by flow cytometry. A. The apoptosis of M21 cells transfected with NC,
miR155, CTHRC1 and si-CTHRC1 vectors. B. The cell cycle of M21 cells transfected with NC, miR155, CTHRC1 and si-CTHRC1 vectors.
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Figure 5. The effects of miR155 and CTHRC1 on cell migration and invasion of M21 treated with NC, miR155,
CTHRC1 and si-CTHRC1 vectors. A and C. The migration assay of M21 cells. B and D. The invasion assays of M21
cells. Data shows the representative of the three independent experiments, *P<0.05, **P<0.005.

miR155 or downregulation of CTHRC1 lowered
the OD450 values, inhibited the cells prolifera-
tion and promoted the cells inhibition rate. All
these results suggested that CTHRC1 promot-
ed the cells proliferation. Knockdown of CTH-
RC1 by siRNA could inhibit the cells prolifer-
ation.

To further investigate the effect of miR155 and
CTHRC1 on cell growth and proliferation, the
clonogenic capacity of M21 cell was evaluated
by colony formation assay (Figure 3D and 3E).
Overexpression of CTHRC1 significantly enhan-
ced M21 colony establishment. Downregulation
of CTHRC1 (si-CTHRC1 group) with siRNA or
overexpression of miR155 obviously inhibited
the cells clonogenic capacities. CTHRC1 impr-
oved M21 cell holoclone formation and clono-
genic capacity, which was consistent with that
CTHRC1 could promote the cells proliferation.
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Investigating the effects of CTHRC1 on cell
apoptosis and cell cycle

To determine the effect of miR155 and CTHRC1
on cell death, the apoptosis of M21 cells trans-
fected with NC, miR155, CTHRC1 and si-
CTHRC1 vectors were determined by flow
cytometry (Figure 4A). The shifts in cell popula-
tion with the different treatments clearly indi-
cated that apoptotic rate of the si-CTHRC1-
treated or miR155 group was higher than that
of the CTHRC1 group and the NC group. The
apoptotic rate of the si-CTHRC1-treated group
and miR155 group was 1.9 and 1.6 times high-
er than that in NC group, respectively. CTHRC1
overexpression decreased the apoptotic rate to
84% of NC group. All these results suggested
that downregulating the expression of CTHRC1
or overexpressing miR155 promoted the cells
apoptosis, while overexpression of CTHRC1
prevented the cells from apoptosis.

Int J Clin Exp Pathol 2017;10(8):8199-8210
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gion. B. Relative luciferase activity was calculated as follows: (Rluc miRNA/
Luc miRNA)/(Rluc no-target/Luc nontarget). The data are presented as the

average of triplicate values.

We further examined the effect of miR155 and
CTHRCL1 on the cell cycle of M21 cells by flow
cytometry (Figure 4B). The percentage of G1 in
CTHRC1 group was lower than that in NC group
miR155, and si-CTHRC1 group. The percentage
of S and G2 phases in CTHRC1 group were
higher than that in NC group, miR155, and si-
CTHRC1 group. The percentages of G1 in
miR155 and si-CTHRC1 group were higher than
that in NC group. All of the results suggested
that overexpression of CTHRC1 promoted the
cell cycle process, while miR155 or downregu-
lation of CTHRC1 arrested the cell cycle in G1
phase. The result was further verified that
CTHRC1 promoted the cells proliferation, while
miR155 inhibited the cell proliferation.

Discovering effects of CTHRC1 on the cell mi-
gration, invasion and adhesion

The migration and invasion assays were per-

formed to study the effects of miR155 and
CTHRC1 on migration and invasion of M21
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To determine the molecular
mechanism by which CTHRC1
promoted cells growth, cell
migration, cell invasion and
cell survival. We used open-
target prediction programs,
such as picTar, TargetScan and miRanda, to
predict that CTHRC1 was a target gene of miR-
155. To confirm our previous hypothesis, we
compared the sequence of 3-UTR of CTHRC1
with miR155. The 3-UTR of CTHRC1 mRNA
contained a complementary site for the seed
region of miR155 (Figure 6A). CTHRC1 was a
notably attractive candidate because it plays
important roles in the development and pro-
gression of melanoma.

To determine whether CTHRC1 was the direct
target gene for miR155, a dual-luciferase
reporter system was employed, the results
showed in Figure 6B. The luciferase reporter
assay indicated that the luciferase activity of
reporter containing the CTHRC1 gene’s wide-
type 3-UTR decreased by 71% following treat-
ment with miR155 mimics. By contrast, the
inhibitory effect of miR155 mimics was abol-
ished in the mutated construct. Moreover,
miR155 inhibitor treated in CTHRC1 group
induced the increase of luciferase activity

Int J Clin Exp Pathol 2017;10(8):8199-8210
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(increased by 31% compared with the blank).
The luciferase activity between mutCTHRC1-
3'UTR groups had no difference. The results
indicated that miR155 most likely suppresses
gene expression of CTHRC1 through miR155-
binding sequence at the 3’-UTR of CTHRC1.
Therefore, the data indicated that miR155
reduced CTHRC1 expression by inhibiting trans-
lation and/or causing mRNA instability.

Discussion

Melanoma, which is known as a heterogeneous
and invasive malignancy, remains need more
attention to uncover more target genes and
understand its molecular mechanism [3]. In
recent years, more and more reports have
shown that miRNA play important roles in can-
cer tumorigenesis and development via mediat-
ing its target genes [25, 26]. miR21, miR155,
miR211 and so on have been verified to be
associated with the human melanoma [10, 14,
27]. CTHRC1 has been demonstrated to expr-
ess aberrantly and be involved in the cancer
cell migration and invasion [18]. The CTHRC1 is
upregulated in melanoma and further promotes
the invasion of melanoma [22]. The relation-
ship between miR155 and CHTRC1 in melano-
ma has not been studied.

In our research, we aimed to discover the rela-
tionship between miR155 and CTHRC1 in mela-
noma and further understand the functions of
miR155 and CTHRC1 in melanoma. We first
predicted that miR155 probably regulate the
CTHCR1, then we studied the effects of miR155
and CTHRC1 on melanoma cell proliferation,
apoptosis, migration and invasion. The CTHCR1
was upregulated in the human melanoma can-
cer tissues compared with that in correspond-
ing paracancer tissues, which was consistent
with the previous results [18, 21, 22]. CTHRC1
promoted the M21 cell cycle process, cell
migration and cell invasion and cell survival,
which was also demonstrated in previous
results [22]. The miR155 was downregulated in
human melanoma cancer tissues, which was
contradictory with the previous result [11].
MiR155 inhibited the M21 cell migration, cell
invasion and promoted the cell apoptosis,
which was consistent with the previous results
[14]. The luciferase reporter assay showed that
miR155 bound to the 3-UTR of CTHRC1 and
affected the luciferase intensity. We concluded
that CTHRC1 promoted the development of
melanoma, which was mediated by miR155.
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In melanoma, the expression of CTHRC1 was
upregulated by TGF-B [21]. The activin/trans-
forming growth factor-3 (TGF-B) pathway played
an important role in tumorigenesis by its tumor
suppressor or tumor promoting effect [28, 29].
TGF-B signaling facilitated metastasis in adva-
nced malignancy, and CTHRC1 also participat-
ed in the invasion of cancer [29]. Therefore, the
TGF-B and CTHRC1 synergistically affect the
invasion and metastasis of melanoma. Previous
reports also have shown that miR155 is upreg-
ulated by TGF-B in breast cancer and miR155
plays a key role in breast cancer metastasis
and cell migration and invasion induced by
TGF-B [30]. Another report has shown that
TGF-B increases the expression of miR155 in
intestinal T cells [31]. In this paper, we found
that the miR155 decreased the expression of
CTHRC1 via direct binding to the 3-UTR of
CTHRC1 in melanoma. The expression of
miR155 and CTHRC1 in melanoma tissues and
cells are converse, being consistent with the
results that miR155 is downregulated in mela-
noma while CTHRC1 is upregulated in melano-
ma. However, it is contradictory with the previ-
ous results that TGF-B positively regulated the
expression of CTHRC1 or miR155. The relation-
ship between CTHRC1, miR155 and TGF-3 and
their functions in melanoma needs further
investigation.

Conclusion

Melanoma remains one of the refractory can-
cers to be treated. Investigating the molecular
mechanism and discovering more target genes
of melanoma is still urgent. Both CTHRC1 and
miR155 are associated with the melanoma.
Herein, we further investigated the relationship
between CTHRC1 and miR155 in melanoma,
then found that CTHRC1 facilitated the devel-
opment of melanoma and the expression of
CTHRC1 was regulated by miR155.
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