Expression of microRNA-106b and its clinical
significance in cutaneous melanoma
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ABSTRACT. MicroRNA-106b (miR-106b) is overexpressed in various types
of cancers and is associated with the regulation of carcinogenic processes.
However, its clinical significance in cutaneous melanoma has not been
reported. qRT-PCR was performed to examine the expression of miR-106b
in 15 cases of dysplastic nevi, 17 cases of melanoma metastases, and 97
cases of primary cutaneous melanoma tissue samples. Survival rate was
determined with Kaplan-Meier and statistically analyzed with the log-rank
method between groups. Survival data were evaluated through multivariate
Cox regression analysis. Significant differences in miR-106b expression
were shown between dysplastic nevi and primary cutaneous melanomas
(P < 0.01), between primary melanomas and metastatic cutaneous
melanomas (P < 0.01), and between primary cutaneous melanomas and
metastatic cutaneous melanomas (P < 0.001). We found that high miR-
106b expression was correlated with Breslow thickness (P = 0.002), tumor
ulceration (P =0.002), and advanced clinical stage (P <0.001). The patients
with high miR-106b expression showed shorter 5-year overall survival than
those with low miR-106b expression (P = 0.02; log-rank test). Multivariate
regression analysis showed that the status of miR-106b expression was
an independent prognostic factor for overall survival (HR = 2.09, 95%Cl:
1.11-10.26, P = 0.02). This study showed that miR-106b may contribute
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to the progression of cutaneous melanoma and its up-regulation may be
independently associated with poor prognosis of cutaneous melanoma.
This suggests that miR-106b might serve as a promising biological marker
for further risk stratification in the management of cutaneous melanoma.
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INTRODUCTION

Cutaneous melanoma is a common form of cutaneous malignancy arising from the
pigment cells of the skin (Geller et al., 2002; Merrill, 2011). Aggressive invasion, early metastasis,
and resistance to chemotherapy or radiotherapy characterize malignant melanoma, and this has
caused an increase in its incidence and associated mortality worldwide (Terando et al., 2003).
Therefore, a better understanding of the molecular mechanisms that mediate malignant melanoma
tumorigenesis and progression is essential to the eventual design of novel therapeutic agents and
the identification of prognostic markers for cutaneous melanoma.

MicroRNAs (miRNAs) are a set of small non-coding RNA molecules that regulate the
expression of target genes (Lee et al., 1993). Specifically, partial complementary pairing between
the 3'-untranslated region (3'UTR) of the messenger RNA (mMRNA) and the &' seed region of a
miRNA is essential for the post-transcriptional modulation of the target gene expression (Karginov
etal., 2007). Moreover, miRNA appear to play a role in carcinogenesis by modulating the expression
of tumor suppressor genes and oncogenes to generate a complex combinatorial network (Cui et
al., 2006; Bhatti et al., 2009; Wang et al., 2011).

MicroRNA-106b (miR-106b) is transcribed from the miR-106b-25 cluster located on
chromosome (Hudson et al., 2013). This miRNA cluster is reported to be overexpressed in
hepatocellular carcinoma (HCC) clinical samples (Li et al., 2009). Moreover, a microarray study
demonstrated that miR-106b was up-regulated in colon cancer with lymph node metastasis (Wang
et al., 2010). miR-106b can directly bind to p21 mRNA and regulate cell cycle progression (Kan et
al., 2009). It can also regulate the E-cadherin distribution in embryonic lung epithelial branching
morphogenesis through regulating the expression of MAPK14 and STAT3 (Carraro et al., 2009).
The role of miR-106b has also been investigated in melanoma, when Prasad and Katiyar (2014)
found that miR-106b played a crucial role in melanoma growth. However, its clinical significance in
cutaneous melanoma has not been reported.

MATERIAL AND METHODS
Study population and tissue samples

This study was approved by the local Ethical Committee, and informed written consent
was obtained from all patients. A total of 15 cases of dysplastic nevi, 17 cases of melanoma
metastases, and 97 cases of primary cutaneous melanoma tissue samples were collected directly
from surgery after removal of the necessary amount of tissue for routine pathology examination
in the Department of Pathology, Union Hospital, Tongji Medical College, Huazhong University of
Science and Technology between May 2005 and March 2013. The histological diagnosis, Breslow
thickness, and Clark level were re-examined for 1-5 of the original sections of the primary tumor by
the same pathologist who was unaware of the clinical data. The tumors were frozen at -80°C in a
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guanidinium thiocyanate solution and RNA was extracted from the samples using a standard Trizol
RNA extraction method (Invitrogen, Life Technologies, Carlsbad, CA, USA). The characteristics of
the patients are shown in Table 1.

Quantitative reverse transcriptase PCR (qRT-PCR)

The expression of miR-106b was determined by qRT-PCR. Briefly, total RNA was extracted
from the tissues using TRIzol reagent (Invitrogen) according to the manufacturer’s protocol. miRNA
expression levels were then quantitated using the TagMan miRNA real-time RT-PCR kit (Applied
Biosystems, USA) according to the manufacturer protocol. Data were analyzed using 7500 software
v.2.0.1 (Applied Biosystems), with the automatic Ct setting for adapting the baseline and threshold
for Ct determination. The universal small nuclear RNA U6 (RNU6B) was used as an endogenous
control for miRNAs. Each sample was examined in triplicate, and the quantities of PCR products
produced were normalized o RNUGB.

Statistical analysis

All statistical analyses were performed using the SPSS 18.0 software (SPSS, Chicago, IL).
Associations between miR-106b expression and various clinicopathological characteristics were
analyzed using the x? test. Survival times were counted from the date of presentation to the date
of death or last follow-up time. Survival rate was determined with Kaplan-Meier and statistically
analyzed with the log-rank method between groups. Survival data were evaluated through
multivariate Cox regression analysis. P values of < 0.05 were considered statistically significant.

RESULTS
The expression level of miR-106b in cutaneous melanoma

gRT-PCR was performed to examine the expression of miR-106b in 15 cases of dysplastic
nevi, 17 cases of melanoma metastases, and 97 cases of primary cutaneous melanoma tissue
samples. We found that there were significant differences in the pattern of relative miR-106b
expression (Figure 1). Significant differences for miR-106b expression were shown between
dysplastic nevi and primary cutaneous melanomas (P < 0.01), between primary melanomas and
metastatic cutaneous melanomas (P < 0.01), and between primary cutaneous melanomas and
metastatic cutaneous melanomas (P < 0.001).

Correlation between miR-106b expression and clinicopathological variables of
patients with cutaneous melanoma

To investigate the correlation between miR-106b expression and clinicopathological
variables of the patients, the expression of miR-106b in 97 primary cutaneous melanomas was
examined. In this study, patients with values less than the median expression level in tumor tissues
were assigned to the low expression group (N = 47), whereas those with values more than the
median expression level were assigned to the high expression group (N = 50). As shown in Table
1, high miR-106b expression was correlated with Breslow thickness (P = 0.002), tumor ulceration
(P =0.002), and advanced clinical stage (P < 0.001). However, high miR-106b expression was not
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associated with other clinicopathological factors including age (P = 0.527), gender (P = 0.541),
histologic type (P = 0.529), and tumor site (P = 0.418).

Relative expression level of miR-106b

v

B

P<0.001

P<0.01

P<0.01

Figure 1. Expression level of miR-106b in 15 cases of dysplastic nevi, 17 cases of melanoma metastases, and 97
cases of primary cutaneous melanoma tissue samples.

Table 1. miR-106b expression level and clinicopathological factors in 97 patients with primary cutaneous

melanomas.
Variables miR-106b expression level P value
Case (N) High (N = 50) Low (N = 47)

Age
<55 32 18 14 0.527
>55 65 32 33

Gender
Male 54 26 28 0.541
Female 43 24 19

Thickness (mm)
<2.0 34 10 24 0.002
>2.0 63 40 23

Ulceration
Absent 30 8 22 0.002
Present 67 42 25

Histologic type
SSM 44 23 21 0.529
LMM 53 27 26

Site
Sun exposed 46 26 20 0.418
Sun protected 51 24 27

Stage
71l 40 9 31 <0.001
mnnv 57 41 16

LMM = lentigo malignant melanoma; SSM = superficial spreading melanoma.

Genetics and Molecular Research 14 (4): 16379-16385 (2015)

©FUNPEC-RP www.funpecrp.com.br



miR-106b in cutaneous melanoma 16383

Prognostic value of miR-106b in cutaneous melanomas

To assess whether the expression of miR-106b was a tumor prognostic biomarker,
the overall survival was investigated with respect to expression levels of miR-106b in primary
cutaneous melanoma. Ninety-seven patients included in the study during the follow-up period and
the survival curves plotted by Kaplan-Meier method were shown. As shown in Figure 2, the patients
with high miR-106b expression showed shorter 5-year overall survival than those with low miR-
106b expression (P = 0.02; log-rank test). Multivariate regression analysis of the clinicopathological
factors related to patient prognosis showed that the status of miR-106b expression was an
independent prognostic factor for overall survival (Table 2; HR = 2.09, 95%CI: 1.11-10.26, P =
0.02). Thus, high miR-106b expression was correlated with the poorer overall survival of patients
with cutaneous melanoma.
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Figure 2. Kaplan-Meier survival curve of overall survival according to miR-106b expression level.

Table 2. Multivariate analyses of prognostic parameters in 97 patients with primary cutaneous melanomas by
Cox regression analysis.

Variable Hazard ratio 95% confidence interval P value
Age 1.22 0.26-1.78 0.35
Gender 0.87 0.17-2.13 0.72
Thickness 2.33 1.27-9.22 0.01
Ulceration 1.98 0.88-6.92 0.06
Histologic type 1.25 0.65-2.37 0.48
Site 0.73 0.36-1.66 0.48
Stage 3.94 1.84-14.89 0.003
miR-106b expression 2.09 1.11-10.26 0.02
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DISCUSSION

Cutaneous melanoma is the most severe form of skin cancer, and its incidence is on the rise.
Early-stage melanoma can be cured by surgical resection, but late-stage melanoma is difficult to treat
with current therapies. To improve treatment for melanoma patients, large efforts have been put into
the elucidation of the cellular and molecular mechanisms underlying this disease (Luo et al., 2013).

Researchers are attempting to exploit and identify miRNAs that may serve as either
diagnostic or prognostic markers, or therapeutic targets in many different tumor types (Nana-
Sinkam and Croce, 2011). Although the functions of some miRNAs in a variety of human cancers
have been identified, limited data are available about the changes in miRNA expression levels and
their roles in cutaneous melanoma.

MiR-106b is overexpressed in various types of cancers and is associated with the regulation
of carcinogenic processes. Wang et al. (year) found that miR-106b, at least in part, played a role in
acquired malignant progression in pediatric brainstem glioma (BSG) compared with the adult group.
Their study provided the evidence that miR-106b might serve as a causative agent in the malignant
progression of pediatric BSG, thereby serving as a novel target for constraining the rapid and fatal
course of pediatric BSG (Wang et al., 2012). Additionally, the study by Yau et al. (2013) demonstrated
that miR-106b was overexpressed in HCC tissues as compared with adjacent non-tumor tissue (P =
0.0005), and overexpression of miR-106b was significantly correlated with a higher tumor grade (P =
0.018). Further functional studies demonstrated that miR-106b could promote cell migration and stress
fiber formation by overexpressing the RhoGTPases, RhoA and RhoC. In vivo functional studies also
showed that overexpression of miR-106b promoted HCC metastasis (Yau et al., 2013). Moreover, Slaby
et al. (2010) found that miRNA-106b was significantly overexpressed in renal cell carcinoma (RCC)
tissues (P < 0.0001). In this case, miRNA-106b expression levels may act as a potential predictive
marker of early metastasis after nephrectomy in RCC patients (long-rank P = 0.032) (Slaby et al., 2010).

In addition to the role of miR-106b in the above cancers, this miRNA has also been
investigated in melanoma. Previously, Prasad and Katiyar (2014) have observed the overexpression
of miR-106b in various melanoma cell lines (A375, Hs294t, SK-Mel28, SK-Mel 119, Mel 1241,
Mel 1011 and Mel 928) as compared to its expression in normal human epidermal melanocytes
(NHEM). The overexpression of miR-106b in melanoma cells (A375, Hs294t) was associated with
greater cell proliferation capacity as compared to NHEM. Treatment of A375 and Hs294t cells with
anti-miR-106b resulted in the inhibition of cell proliferation as well as G1-phase arrest. They also
investigated the effects of grape seed proanthocyanidins (GSPs) on the expression of miRNA-106b
and its underlying molecular targets. Treatment of A375 and Hs294t cells with GSPs resulted in the
suppression of MiRNA-106b levels, cytotoxicity, G1-phase arrest, and the reactivation of p21/WAF1/
Cip1. Moreover, dietary GSPs significantly inhibited the growth of A375 melanoma tumor xenografts
in nude mice, which was associated with reduction in the levels of miR-106b, tumor cell proliferation,
and increases in the levels of p21/WAF1/Cip1 proteins. These results suggested that miRNA-106b
plays a crucial role in melanoma growth and that GSPs acted as an inhibitor of miR-106b, thereby
blocking melanoma growth in in vitro and in vivo models (Prasad and Katiyar, 2014). However, until
now, the clinical significance of miR-106b in cutaneous melanoma has not been reported.

In the present study, qRT-PCR was performed to examine the expression of miR-106b in
15 cases of dysplastic nevi, 17 cases of melanoma metastases, and 97 cases of primary cutaneous
melanoma tissue samples. We found that there were significant differences in the pattern of relative miR-
106b expression. High miR-106b expression was correlated with Breslow thickness, tumor ulceration,
and advanced clinical stage. Thus, overexpression of miR-106b might play a critical role in melanoma

Genetics and Molecular Research 14 (4): 16379-16385 (2015) ©FUNPEC-RP www.funpecrp.com.br



miR-106b in cutaneous melanoma 16385

progression. To assess whether the expression of miR-106b was a tumor prognostic biomarker, the
overall survival was investigated with respect to expression levels of miR-106b in primary cutaneous
melanoma. We found that the patients with high miR-106b expression showed shorter 5-year overall
survival than those with low miR-106b expression. Furthermore, multivariate regression analysis showed
that the status of miR-106b expression was an independent prognostic factor for overall survival.

In conclusion, this study showed that miR-106b may contribute to the progression of
cutaneous melanoma and its up-regulation may be independently associated with poor prognosis
of cutaneous melanoma. This suggests that miR-106b might serve as a promising biological marker
for further risk stratification in the management of cutaneous melanoma.
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