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Purpose: Melanoma is a serious and malignant disease worldwide. Seeking diagnostic
markers and potential therapeutic targets is urgent for melanoma treatment. SOX10,
a member of the SoxE family of genes, is a transcription factor which can regulate the
transcription of a wide variety of genes in multiple cellular processes.

Methods: The mRNA level and protein expression of SOX10 is confirmed by bioinfor-
matic analysis and IHC staining. MTT, clone formation and EdU analysis showed that
SOX10 knockdown (KD) could significantly inhibit melanoma cell proliferation. FACS
analysis showed that SOX10 KD could markedly enhance the level of cell apoptosis. The
downstream target signaling pathway is predicted by RNA-seq based on the public GEO
database. The activation of Notch signaling mediated by SOX10 is tested by qPCR and
Western blot.

Results: Ectopic upregulation of SOX10 was found in melanoma patient tissues compared
to normal nevus tissues in mRNA and protein levels. Furthermore, both mRNA and protein
level of SOX10 were negatively correlated with melanoma patient’s prognosis. SOX10
knockdown could obviously suppress the proliferation ability of melanoma cells by inacti-
vating Notch signaling pathway.

Conclusion: Our study confirmed that SOX10 is an oncogene and activate Notch signaling
pathway, which suggests the potential treatment for melanoma patients by target SOX10/
Notch axis.
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Introduction
Melanoma is a type of aggressive malignant neoplasm that originates from the skin
and mucosa with high mortality rates." With the development of medical science,
melanoma treatment has entered a phase of diversified treatment. However, the
melanoma treatment remains a challenge because of its rarity and heterogeneity.”
Therefore, it is an urgent need to look for novel therapeutic targets for melanoma.
Sex determining region Y-box 10 (SOX10), a member of the SoxE family of
genes, play a key role in the embryonic development of melanocytes. This gene is
highly expressed in premigratory neural crest cells, which can regulate prolifera-
tion, survival, and differentiation ability of peripheral glial cells and pigment cells.’
SOX10 deficiency can induce embryonic lethality, aganglionosis of the colon and
pigmentation defects in mice.* SOX10 significantly regulates cancer proliferation,
migration and apoptosis, and is closely related to tumor progression.” Furthermore,
SOX10 can increase the activity of dopachrome tautomerase and tyrosinase in

melanocyte lineage.’
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Only recently, many studies indicated that SOX10 was
involved in the formation, development and progression of
melanoma. Previous studies suggesting that the frequencies
of SOX10 DNA alteration was extremely low in melanoma
patients, indicating that SOX10 wild type was mainly main-
tain the melanoma development and progression.’ Different
mouse model studies indicated that SOX10, as an important
regulator, accelerate melanomagenesis.®’ Graf et al found
that SOX10 can control melanoma inhibitory activity to
accelerate melanoma cell metastasis.'® Recently, another
study indicated that SOX10 can regulate myelin protein
PMP2 to promote the migration and invasion of melanoma
cell.'! However, the molecular mechanism of how SOX10
acts is unclear in melanomagenesis.

In our study, we investigated the expression of SOX10
in melanoma based on bioinformatic analysis and THC
staining. We also knock down the SOX10 expression in
melanoma cell, and confirmed the effect of SOX10 knock-
down (KD) on the proliferation ability in melanoma cell.
We used the GEO and PDB database to explore the mole-
cular mechanism. Moreover, we validated SOX10 can
regulate Notch signaling pathway to accelerate melanoma-
genesis, which seems to be responsible for the prolifera-
tion promoter of SOX10.

Materials and Methods

Bioinformatic Analysis

Bioinformatic analysis was performed on the GSE37059
that
was submitted by Shakhova et al.® Then, this data was

dataset (https://www.ncbi.nlm.nih.gov/gds/?term=)

analyzed by R packages (pheatmap and ggplot2) to get
volcano plots and heat map. The Gene Ontology (GO)
enrichment and KEGG enrichment analysis was based on
the DAVID database (https:/david.ncifcrf.gov/).'"> The
expression profiles of SOX10 among 33 cancer types

were based on TCGA database (https://www.cancer.
gov/)."”® The tool, GEPIA (http://gepia.cancer-pku.cn/),
was used for data visualization.'* Protein Data Bank
(PDB) database (https://www.rcsb.org/) was utilized to
visualize the protein structure of SOX10."> The single-

cell sequencing analysis and THC staining analysis was
based on HPA database (https://www.proteinatlas.org/).'®

Cell Culture

The melanoma cell lines (A375 and HT144) were obtained
from the American Type Culture Collection (ATCC), cul-
turing in Dulbecco’s Modified Eagle Medium (DMEM)

medium (Cat no. SH30022.01, Hyclone) with 10% FBS
(Cat no. 10091-148, Gibco), 100U/mL penicillin (Cat no.
P1400, Solarbio) at 37°C in humidified incubator in the
presence of 5%CO,.

shRNA Transfection

For knockdown experiments pSuper-Neo-GFP plasmids
(Oligoengine) were used that expressed a Sox10-specific
shRNA (targeted region: 5'-CTGCTGTTCCTTCTTGACC
TTGCCC-3') or a scrambled control shRNA. A375 and
HT144 cells seeded at 2.5x10° cells per well in a 6-well
plate transfected with 12 pg of plasmid DNA for 5 hours,
respectively, using Lipofectamine™ 2000 (Life
Technologies, USA). After 2 days of cell culture, the
knockdown efficiency was confirmed by Western blot
analysis. Scramble-shRNA transfected cells were used as
the negative control for SOX10-knockdown cells.

Clinical Samples

A whole of 54 samples includes 40 melanoma tissues and
14 normal nevus tissue samples (paraffin embedded sec-
tion) were surgically resected at The Third Xiangya
Hospital of Central South University (China). The collec-
tion and use of tissues were performed according to the
in the
Helsinki. Written informed consent was obtained from

ethical standards formulated Declaration of
each patient, and the study was approved by the research
ethics committee of the Third Xiangya Hospital of Central
South University. Patients did not receive any preoperative
chemotherapy or chemoradiotherapy. The final immuno-
histochemistry scores were blindly scored by two

pathologists.

IHC Staining

The THC staining was determined by using immunohisto-
chemistry kit (Maixin Biotech. Co., Fuz-hou, China) follow-
ing the manufacturer’s procedures. The specific methods
were as follows: the sections of melanoma and normal
nevus tissue was deparaffinized by standard xylene-
deparaffin procedure, which were subsequently dehydrated
with ethanol. Antigen retrieval was carried out by citric acid
and a pressure cooker. Then, enzyme closure was performed
using with 3% hydrogen peroxide. These sections were
incubated overnight at 4°C with SOX10 primary antibodies
(ab227684, Abcam). Immunohistochemistry without the pri-
mary antibody was used as a negative control. After incuba-
tion with anti-SOX10, these sections were then washed by
PBST and incubated with secondary antibodies. Finally,
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staining was visualized by DAB and counterstaining was
performed with haematoxylin.

MTT Analysis

Transient transfected HT144 and A375 cells were plated in
96-well plates (5x10° cells/well) and cultured for 24, 48
and 72 hours at 37°C. Cell viabilities were then evaluated
with a MTT kit (5 mg/mL, Sigma-Aldrich; Merck KGaA)
at 24, 48 and 72 hours, respectively. Then, 150 uL. DMSO
was added to dissolve the precipitates and the effect of cell
number on absorbance at 490 nm was measured using
a microplate reader (Molecular Devices LLC).

Clone Formation Assay

Transient transfected HT144 and A375 cells were plated in
24-well plates (100 cells/well), which were selected using
5 mg/mL puromycin. Two weeks later, the surviving colo-
nies on the 24-well plates were fixed with 4% paraformal-
dehyde and stained with 1% crystal violet.

EdU Analysis

EdU, a thymine nucleoside analogue, can replace thymine
(T) to infiltrate replicating DNA molecules during cell
proliferation, and then detect cell proliferation by immu-
nofluorescence technique and specific reaction with Apollo
fluorescent dye respectively. This is a new non-
radioisotope cell proliferation assay. Transient transfected
HT144 and A375 cells were plated in 96-well plates. The
activity of DNA replication was determined by using Edu
cell proliferation kit (RiboBio, Guangzhou, China) follow-
ing the manufacturer’s procedures. Finally, the results

were captured under a fluorescence microscope.

Apoptosis Analysis

The above treated cells were digested and collected with
trypsin without EDTA. The cells were washed with PBS
twice, centrifuged at 2000rpm for 5 min each time, and
about 3.2x10° cells were collected. Then, 500ul Binding
Buffer was added to suspend cells, which were add Sul
Annexin V-APC (KeyGEN BioTECH, JiangSu, China)
and add 5ul Propidium Iodide and mix well. The reaction
was observed by flow cytometry after 10 min.

Quantitative Real-Time PCR

RNA was extracted with an RNA isolation kit (Tiangen,
Beijing, China). A reverse transcription kit (TaKaRa
Biotechnology) was used to perform reverse transcription.
Quantitative real-time PCR (qRT-PCR) was performed

using a quantitative SYBR Green PCR Kit (Takara Bio).
Primers used were listed as follows: NOTCHI1 forward:
TGAATGGCGGGAAGTGTGAAG; NOTCHI reverse:
GGTTGGGGTCCTGGCATCG; GAPDH forward: GTCT
CCTCTGACTTCAACAGCG, GAPDH reverse: ACCA
CCCTGTTGCTGTAGCCAA.

Western Blot

Western blot assays were performed as previously
described.!” In brief, total proteins from melanoma cells
were extracted in RIPA buffer (Sigma-Aldrich; Merck
KGaA) on ice (the lysis buffer contain phosphatase and
protease inhibitors), Then, the lysates were prepared with
lysis buffer (Beyotime), and the protein concentration was
determined via the BCA assay. Approximately 50ug of
protein was loaded into a 12% SDS/Polyacrylamide gel.
Electrophoresis was carried out at 80 V for 20 min fol-
lowed by 40 min at 120 V. Western blot analysis was
performed following protein transfer to a PVDF mem-
brane. After blocking with 5% nonfat milk, the membranes
were incubated at 4 °C overnight with SOX10 (ab227684,
Abcam), Notchl (ab52627, Abcam), NICD (ab52301,
Abcam), Hesl (abl08937, Abcam), and GAPDH
(ab8245, Abcam) antibody. Membranes were visualised
with Electrochemiluminescence Plus Detection Reagents.

Statistical Analysis

Data were analyzed using SPSS 17.0 software (SPSS, Inc.,
Chicago, IL, USA) and presented as mean standard devia-
tion (SD). Two-tailed Student’s #-tests were used to deter-
mine p values.

Results

The Expression of SOX10 in Melanoma
Based on Bioinformatic Analysis and IHC
Staining

Firstly, we extracted the data files of SOX10 in multiple
cancer types based on TCGA database. The mRNA level of
SOX10 is decreased in bladder urothelial carcinoma, breast
invasive carcinoma, cervical squamous cell carcinoma and
endocervical adenocarcinoma, colon adenocarcinoma, eso-
phageal carcinoma, pancreatic adenocarcinoma, rectum ade-
nocarcinoma, testicular germ cell tumors, but only increased
in melanoma significantly (Figure 1A and B). Moreover, we
also found the SOX10 mRNA level was significantly and
obviously negatively correlated with prognosis in mela-
noma patients (Figure 1C). Moreover, we utilized HPA
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Figure | The mRNA and protein levels of SOXI0 in melanoma patients. (A) The mRNA level of SOX10 in 33 cancer types based on TCGA database. (B) The mRNA level
of SOX10 in melanoma based on TCGA database. (C) The survival analysis of SOX10 in melanoma based on TCGA database. (D) The protein expression of SOXI10 in
melanoma by IHC staining based on HPA database. (E) The distribution of SOX10 in melanoma by single-cell sequencing based on HPA database. (F) The expression of
SOXI10 in 40 melanoma tissues and 14 nevus tissues.

Note: *p <0.05 represents significant differences compared with the control.

Abbreviations: ACC, adrenocortical carcinoma; BLCA, bladder urothelial carcinoma; BRCA, breast invasive carcinoma; CESC, cervical squamous cell carcinoma and
endocervical adenocarcinoma; CHOL, cholangio carcinoma; COAD, colon adenocarcinoma; DLBC, lymphoid neoplasm diffuse large B-cell lymphoma; ESCA, esophageal
carcinoma; GBM, glioblastoma multiforme; HNSC, head and neck squamous cell carcinoma; KICH, kidney chromophobe; KIRC, kidney renal clear cell carcinoma; KIRP,
kidney renal papillary cell carcinoma; LAML, acute myeloid leukemia; LGG, brain lower grade glioma; LIHC, liver hepatocellular carcinoma; LUAD, lung adenocarcinoma;
LUSC, lung squamous cell carcinoma; MESO, mesothelioma; OV, ovarian serous cystadenocarcinoma; PAAD, pancreatic adenocarcinoma; PCPG, pheochromocytoma and
paraganglioma; PRAD, prostate adenocarcinoma; READ, rectum adenocarcinoma; SARC, sarcoma; SKCM, skin cutaneous melanoma; STAD, stomach adenocarcinoma;
TGCT, testicular germ cell tumors; THCA, thyroid carcinoma; THYM, thymoma; UCEC, uterine corpus endometrial carcinoma; UCS, uterine carcinosarcoma; UVM, uveal
melanoma.

database to confirm the SOX10 protein expression in mel-  was obviously increased in melanoma patients compared to
anoma tissues and normal nevus tissues, which indicated normal nevus tissues (Figure 1D). Single cell sequencing
the expression of SOX10, primarily located in cell nuclear, analysis indicated that SOX10 was primarily expressed in
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pigment cells, and slightly expressed in macrophages, fibro-
blasts, basal keratinocytes, suprabasal keratinocytes, smooth
muscle cells, and endothelial cells (Figure 1E). IHC staining
indicated that SOX10 expression is obviously enhanced in
melanoma patients compared to normal nevus tissues
(Figure 1F).

SOXI10 Knockdown Can Markedly
Reduce the Proliferation Ability and
Increase the Apoptosis Level of

Melanoma Cells

To further investigate the biological function of SOX10 in
melanoma cells. We inhibited the expression of SOX10 in
melanoma cells, HT144 and A375, via SOX10 shRNA
(Figure 2A). Then, the MTT analysis was used to con-
firmed the effect of SOX10 KD on the proliferation ability
of HT144 and A375 cells (Figure 2B), which indicated
that SOX10 inhibiting could significantly repress the mel-
anoma cell viability. The clone formation assay also indi-
cated that SOX10 deficiency could attenuate HT144 and
A375 cell proliferation (Figure 2C). Furthermore, EdU
analysis showed that the DNA replication level was
obviously decreased in SOX10 KD group compared to
NC and Vector group (Figure 2D), which indicated that
SOX10 KD repress the proliferation ability via reducing
DNA replication in melanoma cell. Moreover, we found
SOX10 KD in melanoma cell could obviously increase the
apoptosis level (Figure 2E), suggesting that SOX10 could
accelerate the development and progression of melanoma
via inhibiting cell apoptosis.

The GO Function and Enriched Pathways
of SOXI10 KD in Melanoma Based on

Bioinformatics

To dissect the molecular mechanism of SOX10 in mela-
noma, we extracted the GSE37059 datasets in GEO
database.® The volcano plots showed that there were 115
upregulated genes and 290 downregulated genes when
SOX10 KD (Figure 3A and B). We utilized GO and
KEGG enrichment analysis to predicted potential biologi-
cal functions and molecular mechanism of these key
genes. In the terms of KEGG, we found the upregulated
genes were primarily distributed to Notch signaling path-
way, DNA replication, and cell cycle, the downregulated
genes were markedly enriched in TNF signaling pathway,
NF-kappa B signaling pathway, and cytosolic DNA-

sensing pathway (Figure 3C). In the terms of GO, we
found these upregulated genes were obviously distributed
in pigmentation, melanocyte differentiation, melanin bio-
synthetic process, and meiotic cell cycle, these downregu-
lated genes were markedly enriched in response to virus,
response to tumor necrosis factor, and regulation of endo-
peptidase activity (Figure 3D). Therefore, these results
indicated SOX10 might regulate Notch signaling pathway
to accelerate DNA
melanomagenesis.

replication and cell cycle in

SOX10 KD Decelerate Melanoma Cells
Proliferation by Inactivating Notch
Signaling

In the results of the last section, we found SOX10 might
activate Notch pathway, but the specific molecular
mechanism remains unclear. Therefore, we confirmed the
protein secondary and tertiary structure based on PDB
database, which showed that SOX10 protein has SOX N
and HMG_box domain that could bind to DNA activate
transcription (Figure 4A). These HMG box domain indi-
cated that SOX10 might bind to Notchl DNA promoter to
increase the Notchl mRNA level. Therefore, we detected
the mRNA level of Notchl in HT144 and A375 cell lines,
which indicated that SOX10 KD could significantly
repress the Notchl mRNA level compared to NC and
vector group (Figure 4B). We further confirmed the effect
of SOX10 on Notchl signaling pathway by Western blot,
suggesting that SOX10 KD could obviously reduce the
expression of Notch signaling pathway protein such as,
Notchl, NICD, and Hesl (Figure 4C).

Discussion
In our study, we found SOX10 mRNA and protein levels
were both significantly increased in melanoma patients.
The high mRNA and protein levels of SOX10 can both
indicate the poor prognosis for melanoma patients, which
suggests that SOX10 might be an excellent biomarker in
melanoma. Our data also demonstrate the previously role
of SOX10 in promoting melanoma cell proliferation at
later time points.'® Furthermore, we validated Notchl as
a direct downstream gene for SOX10, resulting in activat-
ing Notch signaling pathway in melanoma.

SOX10 has been indicated that it could be a sensitive
IHC
staining.'” ' Moreover, the expression of SOXI10 was

biomarker for melanoma patients based on

also significantly enhanced in multiple melanoma cell

Cancer Management and Research 2021:13

7229

Dove:


https://www.dovepress.com
https://www.dovepress.com

Tang and Cao Dove

A HT144 A375 B HT144

L D oKD
© e o0 ™ ¢ qoﬂ““s‘ok‘“‘k 15 15

sox10 [ v | [ e 3 o= NG s
= 3 = Vector =
> . >
cappr: [ (- - 1o = SOXIOKD = =
S (=X
E 0.6 2 2
3 €3 HT144 = =
< EAYS g 05 3 o5
2 04 = =
3 3 3
H 00 00
& 02 0 24 48 72 0 24 a8 72
-.2 hours hours
© 0.0
3

O 5 O 5
€& &é’ €& \Q‘s
o s

c LS

HT144 A375
Vector SOX10 KD NC Vector SOX10 KD

HT144 A375
SOX10 KD

Vector SOX10 KD

Vector

E NC Vector SOX10 KD

QIUL(0. TO%) Q1-UR(2 3% {aruLossx Q1-UR(0.96%)| {a1-uL0.44%) Qt-URt27.7om) |
] l
o |
1 =3 1
oy p ] i ] L ‘
~ ““ 0.79% 3 2.36% L(J 0.55% $ 0.98% \“_ 10.44% £ 27.79%
en | = g — @ 3
< €% 3 5 &, { Ry
= 495.08% 1.77% = 496.54% 1.94% o 1.14%
QILLL05.05% QI-LR(1.77) Q1-LLI96 54% QLRI 04%) AR 4%
Er —".’1‘ 1‘0 : " p 10 .1, "‘n‘ T.’v ‘n : 1"- T o 0 ' 10 10 100 1 10%
Annexin V APC-A Arovein V APC-A Arevein V APC-A
s QU0 34%) [ ar-uroa» = Taruuo2e% [ ar-uio1om) = farunoars Q1-UR(1 62%)|
< - ' { "1 ,
=T 1034% | 032%| « 1 < 1047% { 1.62%
\ ] [*) W » R
¢ 0 ] h h 1 & i
= = g% £ed :
&
o | !
<497.22% 2.12% - ©482.12% 15.80%
QILLLO7 .22 QILR212% 1 1Q1LL82.12% QILR{15.80%;
v } o rrrrr—rreeerhrervveyvrrad
¢ 0 0 ' 107 100 10 10° 10
wods V APC.A

Figure 2 The biological function of SOXI0 in melanoma. (A) The HT144 and A375 cell lines transfected with SOX10 shRNA, and the level of SOXI0 was confirmed by
Western blot. (B) The effect of SOX10 KD on HT 144 and A375 cell lines was assessed by MTT analysis. (C) The effect of SOX10 KD on HT144 and A375 cell lines was
assessed by clone formation assay. (D) The effect of SOX10 KD on HT 144 and A375 cell lines was assessed by EdU assay. (E) The apoptosis effect of SOX10 KD on HT 144
and A375 cell lines was assessed by flow cytometry assays.

Note: *p<0.05, **p<0.01, and ***p<0.001 represents significant differences compared with the control.
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Note: ***p <0.001 represents significant differences compared with the control.
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lines, such as SbCI2, WM3211, WM35, WM278, WM793,
WM293A, WM9, WM1232, 451Lu and 1205Lu.'® In our
study, we found SOX10 mRNA and protein were both
enhanced in melanoma patients. Moreover, both SOX10
mRNA and protein level were negatively correlated with
melanoma patient’s prognosis. Graf et al found that
SOX10 could promote melanoma cell invasion by regulat-
ing melanoma inhibitory activity.'® Shakhova et al also
found that SOX10 could promote the formation and main-
tenance of giant congenital naevi and melanoma.® Loftus
SK. Also indicated that inhibiting SOX10 could markedly
reduce the proliferation ability in melanoma.”” Similarly,
in our study, we found that SOX10 KD could suppress the
melanoma cell proliferation.

The effect of SOX10 on melanoma cell proliferation
has been well demonstrated. However, the further down-
of SOXI10 is still
Bioinformatics was useful for the biologist to investigate

stream  mechanism unclear.
the potential mechanism and interrelation of molecules.”
Shakhova et al utilized RNA-seq analysis to explore the
of SOXI10 in
melanoma.® Therefore, we also used this datasets
(GSE37059) from GEO database. We found SOX10 KD
in melanoma can induce multiple signaling pathway

downstream molecular mechanism

alterations based on the GSE37059 dataset, especially in
Notch signaling pathway.

SOX10, as an important transcription factor with 466
amino acids, is essential for the cell survival, and main-
tenance of pluripotency. The gene sox10 is located on

chromosome 22q13.1.%*

But the alteration of sox10 gene
is very scarce in melanoma, which indicated that the wild
type SOX10 function is needed for the formation, devel-
opment and progression of melanoma.” Therefore, we
analyzed the secondary and tertiary protein structure of
wild type SOX10. Our data indicated that wild type of
SOX10 still has a transcriptional regulatory function.
Therefore, we confirmed the mRNA level of North 1 was
decreased by SOX10 knockdown.

It is well known that the Notch signalling pathway is
involved in the progression of epidermal homeostasis.
Moreover, ectopically activation can promote the develop-
ment and progression of many cancers.>*® Notch signal-
ing pathway is involved in many physiologic processes,
such as proliferation, apoptosis, migration, invasion and
tumorigenesis, either as a tumor promoter or suppressor
depending on the cellular context, level of expression and
cross-talk with other signaling systems.”” Howard et al
found that activating Notch3 in melanoma cell lines

leads to enhanced cancer cell metastasis.”® Porcelli et al
found that Notch pathway can accelerate cell cycle to
enhance melanoma cell proliferation, which could antag-
onize the pharmacological anticancer effect of MEK inhi-
bitor cobimetinib.?® Kaushik et al found that honokiol
could inhibit melanomagenesis by suppressing Notch2
signaling.?’ In our study, we found SOX10 could activate
the transcription of Notchl, which can also upregulate the
downstream protein NICD and Hesl1 to activate the Notch
signaling pathway (Figure 4D).

Although we found that SOX10 mRNA was highly
expressed in melanoma, it was decreased in other tumor
types (Figure 1A-F), such as BLCA, BRCA, CESC,
COAD, ESCA, PRAD, READ and TGCT. Yin H indicated
that SOX10 protein was overexpressed in BLCA, which
could promote the BLCA progression.*® Moreover, Jamidi
et al indicated that SOX10 protein has high level in BRCA,
which could be a sensitive marker for BRCA patients.*! The
main reason might lie in the existence of some post-
transcriptional regulation for SOX10 in BLCA and BRCA.
There are few studies on SOX10 in other tumors, so the
function and mechanism of SOX10 are unclear in COAD,
ESCA, PRAD, READ and TGCT. In our study, we found
that SOX10 could activate the Notch pathway. Previous
study indicated that Notch may act as an oncogene or
a tumor suppressor, depending on the cellular
environment.>> Therefore, the specific functional role of
SOX10 in other tumors needs more basic studies to prove.

Conclusion

In summary, we found the transcriptional and post-
transcriptional level of SOX10 were obviously increased
in melanoma tissue samples, which negatively associated
with patient’s prognosis. Moreover, SOX10 knockdown
can inactive Notch signaling pathway to attenuate the
proliferation ability of melanoma cell. This study indicated
that inhibiting SOX10 and Notch pathway might be
a potential therapeutic strategy in melanoma patients.
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