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CD24 expression predicts poor prognosis for patients
with cutaneous malignant melanoma
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Abstract: Cutaneous malignant melanoma represents the major cause of mortality among skin cancers. Metastasisassociated protein CD24 is a small, heavily glycosylated cell surface protein that is overexpressed in various human
malignancies. The present study was designed to determine the roles of CD24 in cutaneous malignant melanoma.
The levels of CD24 mRNA and protein in cutaneous malignant melanoma tissues were detected by RT-PCR, Western
blot and IHC. In patient samples, the levels of CD24 mRNA and protein were higher in cancer tissues than that in
normal tissues. CD24 expression decreased the survival time of the patients with melanoma. Taken together, these
results suggest that CD24 may be used as a new drug target for cutaneous malignant melanoma.
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Introduction
Cutaneous malignant melanoma represents
the major cause of mortality among skin cancers and its incidence rate is increasing during
last years [1]. Several histological factors have
been shown to correlate with the survival of
melanoma patients [2].
Metastasis-associated protein CD24 is a small,
heavily glycosylated cell surface protein that is
attached to the cell membrane by a glycosylphosphatidylinositol anchor [3, 4]. CD24 is
overexpressed in various human malignancies
and has been described as a prognostic marker for breast [5], colon [6], stomach [7], prostate [8] and non-small cell lung cancers [9]. It
has been demonstrated that CD24 is involved
in cell adhesion and tumor metastasis [9].
However, although increased CD24 has been
detected in many human cancers, the role of
CD24 in cutaneous malignant melanoma
remains unclear. FDA has approved few biological agents and conventional chemotherapeutic
agents for metastatic melanoma treatment
[10, 11]. However, none of the currently available FDA approved therapies clearly alter the

natural history of the disease for the population
as a whole [12]. So, new targeted agents are
needed to be developed and tested alone or in
combination with conventional chemotherapies.
In order to discover a new targeted protein to
more effectively treat cutaneous malignant
melanoma, here we detected CD24 expression
in 33 tumor tissue samples taken from patients
with melanoma. In addition, we correlated
CD24 expression with clinicopathologic variables of cutaneous malignant melanoma.
Method and materials
Subjects
A total of 33 patients with cutaneous malignant
melanoma were obtained from the First
Hospital of China Medical University (Jun. 2003
to Jun. 2008). All patients underwent standard
laboratory tests (cytology and histology). None
of the patients underwent radiotherapy or chemotherapy before the operation. Informed consent was provided by all patients according to
the Helsinki Declaration.
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RNA isolation and reverse transcriptase-polymerase chain reaction
(RT-PCR)
In this work, RNA was extracted from
tissues using TRIzol solution (Invitrogen Life Technologies, Carlsbad,
CA, USA). First strand cDNA was
reverse transcribed with 1 μg total
RNA, using the TaKaRa Reverse
Transcription Kit (TaKaRa, Dalian,
China) and oligo (dT)-15 primers
(TaKaRa) according to the manufacturer’s instructions. The CD24 primers used were: 5’-ACCTGTTTCCATTCAACAAGAGCAC-3’ (sense) and
5’-TCTGAGATCGCACCACTGCAC -3’
(antisense). The housekeeping gene,
GAPDH, was used as an internal normalization control. The GAPDH primers used were: 5’-GAAGGCTGGGGCTCATTT-3’ (sense) and 5’-GGGGCCATCCACAGTCTT-3’ (antisense). PCR amplification of cDNA was performed in
15 μl mixtures. Finally, products were
resolved by 1% agarose gel electrophoresis, and visualized by ethidium
bromide staining and a UV imaging
system (UVP, Upland, CA, USA).
Western blot analysis

Figure 1. Levels of CD24 in the specimens of patients with melanoma. A. The levels of CD24 mRNA were measured by using RTPCR. The levels of CD24 mRNA were higher in cancer tissues than
matched normal tissues (P<0.05). GAPDH was used as an internal
control. B. Representative results of paired of cancer tissue and corresponding normal tissue by western-blot. CD24 proteins were higher in cancer tissues than matched normal tissues (P<0.05). β-actin
was used as an internal control. C. Immunohistochemical staining
for CD24 protein in specimens. The nuclei were counterstained with
hematoxylin. N: normal tissue; C: cancer tissue; Ng: negative control.
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Tissues were lysed in lysis buffer (20
mM Tris-HCl, 150 mM NaCl, 2 mM
EDTA, 1% Triton-X100) containing a
protease inhibitor cocktail (SigmaAldrich, Saint Louis, MO, USA). Cell
extract protein amounts were quantified using the BCA protein assay kit.
Equivalent amounts of protein (30 μg)
were separated using 12% SDS-PAGE
and transferred to PVDF membrane
(Millipore Corporation, Billerica, MA,
USA). Western blot was performed
using primary antibodies: CD24 (sc7034, Santa Cruz Biotechnology,
Santa Cruz, CA), and β-actin (sc47778, Santa Cruz). Each specific
antibody binding was detected with
horseradish peroxidase (HRP)-conjugated respective secondary antibodies (Amersham Biosciences, UK) and
ECL solutions (Amersham Biosciences).
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Table 1. Relationship between CD24 expression and clinicopathological parameters of cutaneous malignant melanoma
Clinicopathological features
Sex
Female
Male
Age (years)
<65
≥65
Tumour thickness (mm)
<1.0
≥1.0
Ulceration
+
Lymph node metastasis
+
Tumor subtype
ALM
NM
SSM

n

-

+

14
19

2
3

4
6

15
18

3
2

2
8

11
22

1
4

3
7

24
9

4
1

7
3

16
17
20
7
6

4
1
3
1
1

4
6
8
1
1

CD24 expression
++ +++ PR (%) χ2
0.52
6
2
85.7
6
4
84.2
3.89
7
3
80.0
5
3
88.9
3.83
3
4
90.9
9
2
81.8
0.31
9
4
83.3
3
2
88.9
4.17
4
4
75.0
8
2
94.1
3.61
7
2
85.0
3
2
85.7
2
2
83.3

P
0.91

0.27

0.28

0.95

0.24

0.73

tions in 3% hydrogen peroxide
for 30 min. Antigen retrieval
was performed in citrate buffer
(10 mM, pH=6) for 30 min at
95°C in a pressure cooker
(YQ50-90A, PESKOE®, Guangzhou, China). Anti-CD24 (sc7034, Santa Cruz) was applied,
and sections were incubated at
4°C overnight. Sections were
washed with PBS and then
incubated with a biotinylated
secondary antibody at 37°C for
2 h and then exposed to a
streptavidin complex (HRP; Beyotime, Beijing, China). Positive
reactions were visualized using
3, 3’-diaminobenzidine tetrahydrochloride (DAB; Beyotime),
followed by counterstaining with hematoxylin (Beyotime).
Statistical analysis

To verify the association between CD24 expression and
Abbreviations: ALM: acral lentiginous melanoma; NM: nodular melanoma; SSM:
the other variables, chi-square
superficial spreading melanoma; PR: positive rate; χ2: Chi-square distribution.
tests were performed. Overall
survival (OS) was defined as the
length of time from the date of operation to
death. To study OS, Kaplan-Meier curves and
the log rank test were used. The confidence
interval was 5%. All the statistical analyses and
graphics were performed with GraphPad Prism
5.
Results
CD24 expression in cutaneous malignant
melanoma specimens

Figure 2. CD24 protein and prognosis of patients
with melanoma. Kaplan-Meier curve survival analysis indicating that tumors with CD24 expression had
poorer disease specific survival than those without
CD24 expression.

Immunohistochemical studies
Excised tumors were fixed in 4% paraformaldehyde for 24 h then embedded in paraffin.
Sections (4 μm thick) were generated for immunohistochemical staining. Endogenous peroxidase activity was blocked by incubating sec4339

RT-PCR analysis was performed in order to
determine the level of CD24 mRNA in 33 cutaneous malignant melanoma specimens. CD24
mRNA in cancer tissue was significantly higher
than in normal tissue (Figure 1A, P<0.05). To
determine whether CD24 proteins were also
increased, western-blot analysis for CD24
expression was performed. Results show that
the levels of CD24 proteins were coincident
with the levels of CD24 mRNA (Figure 1B,
P<0.05). The immunohistochemical staining
results were consistent with the western blot
analysis results. The staining pattern includes
a membranous staining, cytoplasmic staining,
or both (Figure 1C).
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Association between CD24 expression and
the clinicopathological features of cutaneous
malignant melanoma
The association of CD24 expression with the
clinicopathological features of patients with
cutaneous malignant melanoma was shown in
Table 1. We did not find any significant association of CD24 staining with patients’ gender and
age, tumor thickness, ulceration, lymph node
metastasis and tumor subtype. The association between 5-year survival rate and the
expression of CD24 was analyzed using KaplanMeier method. The median survival times of
patients presenting tumors with and without
CD24 expression were 7 and 23 months,
respectively. Accordingly, negative CD24 expression was closely correlated with the favorable prognosis of patients with cutaneous
malignant melanoma (Figure 2, P<0.05).
Discussion
In this study, we determined the relationships
between CD24 expression and melanoma. As
noted in Introduction, CD24 is overexpressed in
various human malignancies [6-10]. Consistent
with previous studies, in this work, we also confirmed CD24 is higher in cancer tissues than
that in normal tissues of patients with melanoma. As the results of IHC, we found that CD24
is localized in cytomembrane and cytoplasm. In
agreement with the previous study [13], the
CD24 protein expression in NSCLC appeared
mainly in the cytoplasm and circumferential
membrane. However, opposite conclusions is
still ambiguous. Mylona et al. [14] considered
mainly membrane CD24, whereas Honeth et al.
[15] considered CD24 staining at the cytoplasm, possibly explaining. Moreover, the
extension of staining in different tissues is
needed to carry out in further studies.
Furthermore, we demonstrated that an independent prognostic value of CD24 positive
expression for melanoma. Similar results were
obtained by Weichert et al. [6] in colorectal adenocarcinoma, and Kristiansen et al. [8] in prostate cancer. However, we didn’t find any associations between CD24 with the clinicopathological features of melanoma. Jacob et al.
[16] reported that CD24 was expressed in
71.6% of pancreatic adenocarcinomas and was
correlated with higher tumor grades. In pancreatic cancer patients, CD24 expression is corre4340

lated with pT status, nodal metastasis, and histologic grade [17]. This discrepancy may be
caused by different tissues. Another reason is
that surgical resection is not the primary therapy for melanoma. So we didn’t obtain the specimens of the patients with all stage melanoma.
In conclusion, we demonstrated for the first
time that CD24 is an important marker of malignancy and poor prognosis in melanoma. CD24
may be used as a new drug target for cutaneous malignant melanoma.
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