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Abstract

Prognostic significance of CD200 expression and correlation with COX-2 

expression in cutaneous melanoma

Background: Immune escape by tumors can occur by various mechanisms. As 

immunotherapy targeting immune checkpoints such as Cytotoxic T-lymphocyte-associated 

protein 4 and anti-programmed cell death protein 1 is considered as a good alternative to 

conventional chemotherapy in melanoma patients, more research on new immune 

checkpoints, which allows better therapeutic efficacy with less toxicity is needed.

Objectives: We evaluated CD200 and COX-2 expression in melanoma and their correlation, 

and determined their effects on clinicopathological characteristics including survival data.

Materials and Methods: Tumor samples obtained from primary melanoma lesions were 

analyzed for both CD200 and COX-2 expression by IHC analysis. Clinidopathological 

features including survival data were analyzed according to the expression of CD200 and 

COX-2. Co-localization of PD-L1 and COX-2 expression was analyzed by double 

fluorescence staining. Lastly the BRAFV600E A375 melanoma cell lines were used to evaluate 

the effect of COX-2 inhibition by celecoxib on expression of CD200 in vitro. 

Results: CD200 and COX-2 expressions showed a tendency to be associated with aggressive 

clinicopathologic features. CD200 expression positively correlated with COX-2 expression 

in human melanoma cells. CD200 and COX-2 expression in melanoma were independent 

prognostic markers for worse overall survival. Lastly, inhibition of COX-2 activity by 

celecoxib down-regulated the expression of CD200 in BRAFV600E melanoma cell lines.

Conclusion: Our study suggests that CD200 expression by melanoma cells is associated 

with more aggressive pathologic features and worse survival data. Anti-CD200 treatment 

might be therapeutically beneficial for melanoma treatment.

Key words: CD200, Tumor microenvironment, immune checkpoint, Melanoma
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Introduction

Tumor-associated inflammation and immune responses are known to be key components in the 

tumor microenvironment (TME) that regulates tumor growth, progression and metastasis.1,2 There 

have been many reports on the tumor microenvironment as a target for anticancer treatment, which 

could reverse tumor immune escape by suppression of immune checkpoints in multiple types of 

cancers3-5 including melanoma.6,7 The approval of anti-cytotoxic T-lymphocyte-associated protein 4 

(CTLA-4) and anti-programmed cell death protein 1 (PD-1) antibodies for human use has already 

resulted in significant improvements in disease outcomes for various cancers, especially melanoma.8-10

Although such immunotherapy is considered as an good alternative to conventional chemotoxic 

agents, its response rate has been reported to range from 15.2% to 57.6%.21 That is, there is a need for 

further research on new immune checkpoints, which allows better therapeutic efficacy with less 

toxicity.

It has been generally reported that expression of CD200 on cancer cells could suppress antitumor 

response and have a pro-tumor effect.11-16 In hematologic malignancies CD200 expression was first 

reported in chronic lymphocytic leukemia11, followed by acute myeloid leukemia14 and multiple 

myeloma.13 Recently, it is being reported in solid tumors including breast cancer,16 bladder cancer,17

and has recently been reported in skin squamous cell carcinoma18 and melanoma.19

There have been only a few reports of CD200 expression in melanoma.19-22 Some have reported that 

melanoma can express CD200, thereby potentially suppressing anti-tumor immune responses.19-21

However, they were all limitied mouse experiments or in vitro experiments using cell lines, and the 

role of CD200 expression in tumor growth and immunity are not well established.21,22 There was no 

reports on clinical significance of CD200 expression in melanoma patients. 

Cyclooxygenase-2(COX-2) is also currently investigated as a major player of tumor progression in 

several type of malignancies including melanoma.3 COX-2 is frequently expressed in malignant 

melanomas23 and its inhibition may prevent melanoma progression24.  It has been reported that 

COX‑2 expression positively correlates with PD‑L1 expression in human melanoma,7 but there has 

been no study on correlation between COX-2 and CD200 expression in melanoma.

In this study we investigated CD200 and COX-2 expression in melanoma patients and their 
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clinicopathological characteristics including survival data. We also tested whether CD200 expression 

correlates with COX-2 expression in human melanoma.
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Materials and Methods

This study was approved by the Institutional Review Board of our institution. The database 

of Asan Medical Center was searched for cases of cutaneous melanoma that were confirmed 

by skin biopsy between January 1998 and December 2016. All histological and 

immunophenotypic data pertaining the 118 cases included were reviewed. The biopsy slides 

were reviewed, and the following parameters were analyzed: Breslow thickness, ulceration, 

and vertical growth phase.

Chemical reagents and antibodies

The following chemicals or reagents are used in this study. Dulbecco’s Modified Eagle’s 

Medium (DMEM), Minimum Essential Medium Eagle (MEM), HEPES Buffer Solution (1 

M), and fetal bovine serum (FBS) were purchased from WelGENE Inc. (Daegu, Korea). 

Antibiotic-Antimycotic solution 100 X (AA) (Thermo Fisher Scientific, Gibco). 

Dimethylsulfoxide (DMSO, Duchefa Biochemie, the Netherlands). Bio-Rad protein assay 

dye reagent concentrate (Bio-Rad Laboratories, Richmond, CA) Celecoxib (Selleckchem, 

Huston, TX, USA). 1 % SDS lysis buffer for cell lysis in western blot: 1 % SDS, 100 mM 

Tris-HCl pH 8.0.

The following are the primary antibodies used in this study. Dilution rates used in western 

blot analysis and immunofluorescence staining are stated: Anti-COX2 antibody was from 

abcam (cat. no. ab15191, Cambridge, UK). For western blot analysis, dilution rate was 1:200. 

For immunofluorescence staining, dilution rate was 1:50. CD200 antibody was from R&D 

systems (cat. no. AF2724, Minneapolis, MN USA). For western blot analysis, dilution rate 

was 1:1000. For immunofluorescence staining, dilution rate was 1:10. Melan-A (A 103) 

antibody was from Cell Marque (cat. no. 281M-85, 1:50 dilution; Rocklin, CA, USA). COX-

2(12C4F12) antibody was purchased from Thermo Scientific (cat. no. A-6404, 1:50 dilution; 

Rockford IL, USA). 

Secondary antibodies for Immunofluorescence staining used were as follows: Goat Anti-

Rabbit IgG(H+L)-FITC was from Southern biotech (cat. no. 4055-02, 1:500 dilution; 

Birmingham, AL). Rabbit Anti-Goat IgG(H+L)-FITC was from Southern biotech (cat. no. 

6160-02, 1:500 dilution; Birmingham, AL). Goat anti-Mouse IgG (H+L) Cross-Adsorbed, 
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Alexa Fluor 546 was from Thermo scientific (cat. no. A-11003, 1:500 dilution; Rockford IL, 

USA).

Cell culture experiments

The A375, A2058, SK-MEL-5 human melanoma cells were cultured in DMEM 

supplemented with 10 % FBS, 1 % AA solution. The MNT1 human melanoma cell was 

cultured in MEM containing 10 % DMEM, 20 % FBS, 0.9 % AA solution and 20 mM 

HEPES. All cell lines were cultured at 37 °C in a humidified atmosphere containing 5% CO2. 

For western blot analysis, cells were plated onto 60-mm tissue culture plates at the density of 

55x10^4.  After 48 h of cultivation, cells were treated with Celecoxib and incubated another 

24 hours. 

Cell viability

A 375 cells was seeded into 24-well plate at 2 x10^4 per well. After 72 h of cultivation at 

37 °C in a 5% CO2, indicated doses of celecoxib was added to the cells. In control cells, 

DMSO (vehicle of the drug) concentration was maintained at 0.03 %. Following 24 h 

incubation, Cell proliferation rates were determined by an EZ-Cytox cell viability assay kit 

(Daeil Labservice, Seoul, Korea) according to the manufacturer’s instructions. 

Cell proliferation

A 375 cell were seeded into 6 well plate at the density of 1 x 10^5 per well. After 72 h of 

cultivation at 37 °C in 5% CO2, celecoxib was treated with the indicated doses. DMSO 

(vehicle of the drug) concentration was maintained at 0.03 % in control cells. Following 24 h 

incubation, cell viability was analyzed by the MuseTM Count and Viability Kit (MuseTM 

Cell Analyzer, Millipore) according to the manufacturer’s protocol.

Evaluation of CD200 and COX-2 expression in cutaneous melanoma 

FFPE melanoma tissues were treated in the same way as immunofluorescence (IF) staining 

was done: deparaffinized, rehydrated, treated with antigen unmasking solution, cooling, 

washing with PBST, and incubated with blocking solution. IHC staining was performed 
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using primary antibody anti-CD200 (1:5000, catalogue number 10886-R333, Sino Biological, 

Beiing, China) and anti-COX-2 (1:100, ABCAM, Cambridge, UK). Two dermatologists 

(LWJ, LMH) agreed on CD200 expression in 103 of 112 (88%, k=0.653) tumors, and on 

COX-2 expression in 101 of 118 (86%, k=0.639) tumors. Cutoff values for CD200 and 

COX-2 expression that showed the most significant differences in overall survival (OS) were 

selected. A sample was considered CD200 positive if positive cells made up 35% or more of 

the overall melanoma cells. A sample was considered COX-2 positive if 40% or more of 

melanoma cells showed reactivity to the COX-2 antibody, whereas a sample was considered 

COX-2 negative if COX-2 expression was detected in <40% of the melanoma cells. 

Immunofluorescence (IF) staining

A375, A2058, SK-MEL-5 and MNT1 cells were cultured on sterile glass coverslips 

(Deckglaser Cover Glasses), using 12 well. The density of cells was 2 x 10^5 or 4 x 10^5 per 

well. When the confluency of the cells was reached about 70-80 % of the well, cells were 

washed with Dulbecco's phosphate buffered saline (DPBS) and fixed for 10-20 min with IC 

fixation buffer(eBioscience). Coverslips were washed with DPBS and permeabilized using 

PBST (PBS buffer containing 0.1 % tween 20) about 10 min and incubated with blocking 

solution (5 % normal serum and 0.3 % triton x-100) for 1 h. Followed by an incubation with 

primary antibodies overnight at 4 °C (Anti-COX2 antibody) and RT for 1h (Melan-A (A 103) 

antibody). After that, they were detected using secondary antibodies Goat Anti-Rabbit 

IgG(H+L)-FITC for COX-2 and Goat anti-Mouse IgG (H+L) Cross-Adsorbed, Alexa Fluor 

546 for Melan-A. Followed by washing with PBST, Coverslips were counterstained the 

nuclei with 4′, 6-diamidino-2-phenylindole (DAPI) at a final concentration of 0.5 ug/ml. 

After washing 3 times, slides were mounted onto micro slides using Dako Fluorescence 

Mounting Medium. After drying at room temperature for 1-2 h, slides were examined using a 

fluorescent microscope (Zeiss ZEN LSM 710, Zeiss, Inc., Thornwood, NY).

For CD200 and Melan A double IF staining, formalin-fixed paraffin embedded (FFPE) 

melanoma tissues were deparaffinized and rehydrated with an ethanol. Slide were subjected 

to antigen-retrieval using antigen unmasking solution (Vector Laboratories) in a microwave 

for 15 min at 110 °C. After cooling for 20 min and washing with PBST, slides were 
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incubated with blocking solution for 20 min. Prepared slides were then incubated with 

primary antibodies at 4 °C for 2-3 days (CD200 antibody) and overnight at 4 °C (Melan-A 

(A 103) antibody). The samples were then detected using secondary antibodies Rabbit Anti-

Goat IgG(H+L)-FITC for CD200 and Goat anti-Mouse IgG (H+L) Cross-Adsorbed, Alexa 

Fluor 546 for Melan-A. 

For COX-2 and CD200 double IF staining, FFPE melanoma tissues were deparaffinized and 

rehydrated with an ethanol. Slides were then treated with antigen unmasking solution, 

cooling and washing with PBST, slides were incubated with blocking solution for 20 min. 

Prepared slides were incubated with primary antibody at 4 °C for 2-3 days (COX-2(12C4F12) 

antibody and CD200 antibody). The samples were then washed, incubated with secondary 

antibody Goat anti-Mouse IgG (H+L) Cross-Adsorbed, Alexa Fluor 546 for COX-2 and 

Rabbit Anti-Goat IgG(H+L)-FITC for CD200. Followed by washing steps, each double 

stained slide for CD200 and Melan A / COX-2 and CD200 were then counterstained with 

DAPI and mounted with mounting medium. Stored at 4 °C, slides were examined using a 

fluorescent microscope.

Western blot analysis

A375 cells were lysed using 1 % SDS lysis buffer and boiling for 10 min at 95 °C. Proteins 

were quantified using a standard commercial kit (Bio-Rad Lab. Ltd) with bovine serum 

albumin as a standard. 25-30 ug of protein per lane was resolved on 8 % SDS-

polyacrylamide gel electrophoresis. Gel was transferred to nitrocellulose membranes, which 

were then blocked with 5% nonfat milk (Bioworld, Dublin, OH, USA) or BSA (Bioworld, 

Dublin, OH, USA) in Tris-buffered saline containing 0.1 % tween 20. Blots were then 

incubated with primary antibodies, followed by incubation with horseradish peroxidase-

conjugated secondary antibodies. Immunodetection was conducted using an enhanced 

chemiluminescence kit (Pierce, Rockford, IL, USA). Image analysis to determine relative 

band densities was performed using Image J software (http://reb.info.nih.ogv/ij/).

Statistical analysis

All analyses were performed using a statistical software package (SPSS, version 18.0; 
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SPSS Inc., Chicago, IL). A value of P less than 0.05 was considered statistically significant. 

Survival was analyzed using the Kaplan-Meier method, and comparisons were made using 

the log-rank test. Prognostic factors independently associated with overall survival (OS) and 

progression-free survival (PFS) at the time of diagnosis were identified by multivariate 

analysis using Cox proportional hazards regression modelling. Comparisons between 

subgroups of patients were performed using a chi-square test for categorical variables, and a 

t-test for continuous variables. Person’s correlations coefficient was used to evaluate 

associations for continuous variables.
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Results

A total of 118 cases of cutaneous melanoma were included in the study. The demographic 

data and clinical features of the patients are summarized in Table 1.

Expression of CD200 and COX-2 and their association with clinicopathological features 

Of 118 patients, CD200 and COX-2 (Fig. 1) were positive in 56 (47.4%) and 57 (48.3%) 

patients, respectively. Clinicopathological variables were stratified depending on expression 

of these proteins in tumor tissues to assess their associations (Table 1, Fig. 2). 

There were significant correlations between the high expression of CD200 and pathological 

findings such as a deeper Breslow thickness (P=0.011) and more vertical growth (P=0.032). 

High CD200 expression was also associated with higher frequency of lymph node (LN) 

involvement (P=0.015), visceral involvement (P=0.031) and a higher frequency of advanced 

American Joint Committee on Cancer (AJCC) stage (P=0.016; Table 1, Fig. 2). 

High COX-2 expression was associated with pathological variables such as deeper Breslow 

thickness (P < 0.001) and more vertical growth phase (P < 0.001). High expression of COX-

2 was associated with higher frequency of LN involvement (P = 0.006), visceral involvement 

(P=0.036) and advanced AJCC stage (P = 0.022) (Table 1, Fig. 2). 

Correlation of CD200 and COX-2 expression 

Double IF staining of melanoma tissue showed that melan-A-positive melanoma cells 

expressed CD200 (Fig. 3A) and COX-2 (Fig. 3B). CD200 positive cell also expressed COX-

2 (Fig. 2C). Of 56 cases with high expression of CD200, 44 (78.6%) cases showed the high 

expression of COX-2, and there was significant association between CD200 and COX-2 

expression (P < 0.001). When expression values were evaluated as continuous variables, 

CD200 expression was correlated with COX-2 expression (rho 0.792, P < 0.001, Fig. 4). 

Effect of COX‑2 inhibitor celecoxib on CD200 expression in melanoma cell lines

We investigated whether CD200 expression was modulated by COX-2 activity by testing 

COX-2 expression following inhibition of COX-2. The human BRAFV600E A375 
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melanoma cell lines were used as an in vitro model. A375 was treated with the selective 

COX-2 inhibitor celecoxib at different doses. As shown in Fig. 5, following a 24h incubation, 

celecoxib inhibited the growth of A375 melanoma cell lines. The growth of melanoma cells 

reduced by around 50% after the dose of 90 μM. Western blot analyses demonstrated that 

treatment with celecoxib significantly down-regulated the total protein level and surface 

expression of COX-2 in A375 melanoma cells as compared to untreated cells. (Fig. 5)

Prognostic significance of CD200 and COX-2 expression 

When all patients were combined into a single cohort, the 5-year OS rate was 46% and the 

median OS period was 61.0 months (95% confidence interval [CI]: 50.79–81.74 months). 

Survival data in relation to CD200 and COX-2 expression are summarized in Table 2. 

OS was significantly shorter in patients with high expression of CD200 compared to those 

with low expression of CD200 (P = 0.032, Fig. 6A). PFS was also significantly better in 

patients with low expression of CD200 (P = 0.016, Fig. 6C). Patients with high expression of 

COX-2 showed inferior OS than patients with low expression of COX-2 (P = 0.001, Fig. 6B). 

PFS was also affected by expression of COX-2 (P = 0.003, Fig. 6D). 

The results of univariate and multivariate analysis using clinicopathological variables were 

summarized in Table 3. By univariate analysis, CD200 expression (hazard ratio (HR) = 1.59, 

95% CI = 1.29-4.82, P = 0.033), and COX-2 expression (HR = 1.88, 95% CI = 1.18-4.39, P 

= 0.031) indices were associated with worse OS. By multivariate analysis, CD200 expression

(HR = 1.45, 95% CI = 1.16-4.77, P = 0.039), and COX-2 expression (HR = 1.28, 95% CI = 

1.07-4.53, P = 0.044) were independent prognostic markers for worse OS (Table 3).
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Figure 1. Immunohistochemical staining for CD200 and COX-2 in cutaneous melanoma. (A) CD200 negative melanoma, (B) CD200 positive 

melanoma and (C) COX-2 positive melanoma. Figure 1B and 1C were from same patient specimen (x100)
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(A)                                 (B)

(C)                                 (D)

Figure 2. Clinicopathologic differences according to CD200 and COX-2 expressions. 

Pathologically, high expression of CD200(A) and COX-2(B) were associated with deeper 

breslow thickness respectively. Clinically, high expression of CD200(C) and COX-2(D) were 

associated with the advanced AJCC stage.
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Table 1. Clinico-histopathological characteristics of the 118 cutaneous melanomas according to 

CD200 and COX-2 expression

CD200 expression COX-2 expression 

low

(n = 62)

high

(n = 56)

P-value low

(n = 61)

high

(n = 57)

P-value

Breslow thickness, mm

≤ 1 (T1) (n = 19)

> 1 to ≤ 2 (T2) (n = 44)

> 2 to ≤ 4 (T3) (n = 32)

> 4 (T4) (n = 23)

Ulceration

Yes (n = 34)

No (n = 84)

Vertical growth phase

Yes (n = 55)

No (n = 73)

10/62

30/62

12/62 

10/62

14/62 (22.6)

48/62 (77.4)

18/62 (29.0)

44/62 (71.0)

9/56

14/56

20/56

13/56

20/56 (35.7)

36/56 (64.3)

27/56 (48.2)

29/56 (51.8)

< 0.011*

0.116

< 0.032*

13/61

30/61

12/61

6/61

17/61 (27.9)

44/61 (72.1)

13/61 (21.3)

48/61 (78.7)

6/57

14/57

20/57

17/57

17/57 (29.8)

40/57 (70.2)

32/57 (56.1)

25/57 (43.9)

< 0.001*

0.815

< 0.001*

Sex

Male (n = 67)

Female (n = 51)

Age

< 60 years (n = 62)

≥ 60 years (n = 56)

Extracutaneous 

involvement

Lymph node (n = 30)

Viscera (n = 10)

AJCC stage

I/II (n = 86)

III/IV (n = 32)

Amelanosis 

Yes (n=9)

No (n=109)

36/62 (58.1)

26/62 (41.9)

32/62 (51.6)

30/62 (48.4)

10/62 (16.1)

2/62 (3.2)

51/62 (82.3)

11/62 (17.7)

7/62 (11.3)

55/62 (88.7)

31/56 (55.4)

25/56 (44.6)

30/56 (53.6)

26/56 (46.4)

20/56 (35.7)

8/56 (14.3)

35/56 (62.5)

21/56 (37.5)

2/56 (3.6)

54/56 (96.4)

0.767

0.832

0.015*

0.046*

0.016*

0.115

37/61 (60.7)

24/61 (39.3)

29/61 (47.5)

32/61 (52.5)

9/61 (14.8)

2/61 (3.3)

50/61 (82.0)

11/61 (18.0)

5/61 (8.2)

56/61 (91.8)

30/57 (52.6)

27/57 (47.4)

33/57 (57.9)

24/57 (42.1)

21/57 (36.8)

8/57 (14.0)

36/57 (63.2)

21/57 (36.8)

4/57 (7.0)

53/57 (93.0)

0.379

0.260

0.006*

0.048*

0.022*

0.809 

*Statistically significant

AJCC, American Joint Committee on Cancer; COX-2, cyclooxygenase-2
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(A)                                 (B)                                (C)

Figure 3. Double immunofluorescence staining of (A) melan-A and CD200 (melan-A, red; CD200, green), (B) melan-A and COX-2 (melanA, red; 

COX-2, green), (C) CD200 and COX-2 (CD200, green; COX-2, red). Melan-A positive melanoma cells expressed both CD200(A) and COX-2(B). 

CD200 positive cell also expressed COX-2(C)
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Figure 4. Correlation of CD200 and COX-2 expression in melanoma. It shows strong positive correlation between CD200 expression 

and COX-2 expression in melanoma.
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(A)                                   (B)                            (C)

Figure 5. (A) COX-2 inhibitor (celecoxib) inhibited melanoma cell growth, (B,C) Down-regulation of CD200 by COX-2 inhibitor (celecoxib) in 

melanoma cell lines.
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Figure 5. Histologic appearance of human skin explants cultured at 37˚C for 0 days, 1 day, 3 days and 7 days after no treatment or various fractional 

laser resurfacing (Hematoxylin and eosin, × 100). YAG, yttrium aluminum garnett.
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Table 2. Survival outcomes of the 118 cutaneous melanoma patients according to CD200 and COX-2 

expression

Median OS (95% CI), months Median PFS (95% CI), months

Total 61.0 (47.21-74.89) 39.0 (21.86-50.43)

CD200 expression

Negative

Positive

P-value 

71.0 (42.73–90.14)

57.0 (38.42–77.01)

0.032*

46.0 (22.20–69.79)

32.0 (19.88–50.05)

0.016*

COX-2 expression

Negative

Positive

P-value 

81.0 (60.59–98.40)

49.0 (34.98–61.01)

0.001*

58.0 (40.94–75.05)

32.0 (20.91–47.42)

0.003*

COX-2, cyclooxygenase-2; CI, confidence interval; OS, overall survival; PFS, progression-free survival.
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(A)                                  (B)

(C)                                  (D)

Figure 6. Overall survival of the entire population according to (A) CD200 and (B) COX-2 

expression and progression free survival according to (C) CD200 and (B) COX-2 expression 

in melanoma patients. 
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Table 3. Univariate and multivariate analyses for OS and PFS

Univariate analysis

OS PFS

Covariate HR 95% CI P HR 95% CI P

Age

<60 vs. ≥60 1.03 0.68–3.11 0.322 1.10 0.88–2.78 0.624

Sex

Female vs. male 0.99 0.67–3.28 0.129 1.23 0.81–3.92 0.441

AJCC stage

Early vs. advanced 2.12 1.23–4.12 0.022* 2.00 1.11–5.41 0.041*

Involvement of LN

Yes vs. No 1.71 1.18–5.21 0.035* 1.24 1.14–5.55 0.040*

Amelanosis

Yes vs. No 0.743 0.56–4.81 0.322 0.682 0.376–4.77 0.571

Breslow thickness

T1 or T2 vs. T3 or T4 2.05 1.32–5.51 0.027* 1.98 1.33–5,49 0.039*

CD200 expression

Yes vs. No 1.59 1.29–4.82 0.033* 1.46 1.18–5.07 0.041*

COX-2 expression

Yes vs. No 1.88 1.18–4.39 0.031* 1.55 1.16–4.55 0.042*

Multivariate analysis

AJCC stage

Early vs. advanced 1.87 1.22–4.61 0.037* 1.69 1.12–4.33 0.045*

Involvement of LN

Yes vs. No 1.12 0.96–4.33 0.131 1.17 0.85–4.08 0.133

Breslow thickness

T1 or T2 vs. T3 or T4 1.51 1.18–4.33 0.041* 1.22 1.04–4.77 0.061

CD200 expression

Yes vs. No 1.45 1.16–4.77 0.039* 1.23 1.05–5.33 0.122

COX-2 expression

Yes vs. No 1.28 1.07–4.53 0.044* 1.19 1.07–4.88 0.044*

AJCC , American Joint Committee on Cancer; COX-2, cyclooxygenase-2; LN, lymph node; VEGF, vascular endothelial growth 

factor; CI, confidence interval; OS, overall survival; PFS, progression-free survival.
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Discussion

CD200 (also known as OX-2) is a type-1 membrane glycoprotein containing two 

immunoglobulin domains, normally expressed in a broad range of cells including B cells, 

activated T cells, certain vascular endothelia, kidney, placenta and neurons.11,24 CD200 has 

been well characterized as an immunosuppressive protein that inhibits immune responses 

through its receptor.11,12 CD200R is mainly expressed on myeloid cells, T cell and B cells, 

inactivating leukocyte through negative immune signals.11,25 In melanoma, CD200 has been 

shown to be targeted after RAS/RAF/MEK/ERK activation.19 Its binding with CD200 

receptor (CD200R) is able to induce an immunosuppressive signal and, in animal models, 

favors the tumor growth.14,26 The positivity of CD200 and COX-2 expression in melanoma 

patients were 47% and 48% in our study, simillar with the result of previous reports.7,19

CD200R signaling plays a role in inhibiting melanoma growth and metastasis. It has been 

reported that CD200R is not only a receptor having the subsequent effect of CD200 but also 

has an independent function. CD200R controls tumor outgrowth independently of CD200 

expression by the tumor cells themselves in mice.26 In a recent study, it was reported that 

CD200R-deficient mice exhibited accelerated growth of CD200-positive melanoma.21

Expression of CD200 is an independent prognostic factor for various forms of leukemia 

predicting worse overall survival of the patients.26 However, there has been no report on the 

clinical significance of CD200 expression in melanoma patients. We demonstrated for the 

first time that CD200 expression of melanoma was associated with some clinicopathological 

variables, which are indexes of disease progression and poor prognosis.

In this study, CD200 and COX-2 positivity were associated with more advanced breslow 

thickness, AJCC stage, lymph node and visceral involvement. Overall survival was 

significantly shorter in melanoma patients with high expression of CD200 or COX-2 

respectively. Both were independent prognostic markers for worse overall survival. These 
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indicate CD200 and COX-2 could be prognostic biomarkers and targets for immunotherapy 

in melanoma patients.

Some previous studies have reported that CD200 expression does not have a protumor effect, 

challenging the current paradigm that tumor expression of CD200 promotes tumor 

progression and metastasis. Fatemeh Talebian et al. reported that subcutaneous injection of 

CD200-positive B16 melanoma cells rather inhibit tumor formation and growth in mice. 

According to them, the expression of CD200 inhibits tumor formation and metastasis via 

inhibiting the functions of CD200R+ myeloid cells.22 Nuray Erin et al. demonstrated that 

CD200 analogues (CD200fc) might have therapeutic potential in the treatment of aggressive 

breast carcinoma.16 Although CD200fc mimic the effect of CD200,11,16 it acts as a CD200R1 

agonist, unlike CD200 expression having an inhibitory signal in CD200R in human.14,26

Although these murine models could provide important information with regard to the role 

of CD200, various aspects of the mouse immune system differ from the human immune 

system, making inferences from these models unpredictable at times. In contrast to humans 

where only a single CD200 receptor has been identified, mice have multiple CD200 

receptors, including stimulatory and inhibitory receptors.27,28 Considering these points, we 

should pay attention to the interpretation of these conflicting results.

It has been reported that COX-2 expression positively correlates with PD-L1 expression in 

human melanoma cells.7 To the best of our knowledge, This is the first report to reveal the 

positive correlation between CD200 and COX-2. Recently, there are various clinical trials 

examining the comination of immune checkpoint inhibitors. In this regard more research is 

needed to develop better treatment using new combination of immune checkpoint inhibitors 

and small molecule inhibitors.9,10

In conclusion, Our study suggests that CD200 could be both a prognostic factor and a 

potential target of immunotherapy of melanoma. More research aiming to reverse the “do not 

eat me” signal of CD200 or to manipulate the suppressive immune microenvironment 
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induced by CD200 binding to its receptor. 
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  Conclusion

Our study suggests that CD200 expression by melanoma cells is associated with more 

aggressive pathologic features and worse survival data. Anti-CD200 treatment might be 

therapeutically beneficial for melanoma treatment.
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국문 요약

피부 흑색종에서 CD200 발현이 예후에 미치는 임상병리학적 의미와 COX-

2 발현과의 연관성

배경: 면역관문을 타겟으로 한 면역 치료는 다양한 항암치료에 적용되어 오고 있

다. 흑색종 환자에게 Cytotoxic T-lymphocyte-associated protein 4 와 programmed cell 

death protein 1 을 타겟으로 한 치료는 기존 항암제의 독성을 최소화하고 더 좋은

효과를 보이는 새로운 대안으로 널리 사용되고 있다. 새로운 면역 관문에 작용하

는 물질을 연구하는 것은 기존 치료에 불응하거나 부작용을 보이는 환자에게 더

나은 치료를 제공해 줄 수 있다. 

목적: 흑색종 세포의 CD200, COX-2 발현 여부 그들간의 연관성을 연구한다. 또한

CD200 발현이 갖는 임상병리학적 의미 및 예후인자로서의 연관성을 분석하고자

한다.

방법: 흑색종 환자의 조직에 CD200, COX-2에 대한 면역화학염색을 시행하고, 그

발현에 따른 임상병리학적 특징 및 예후에 미치는 영향을 분석한다. BRAFV600E 

A375 흑색종 세포를 사용하여 COX-2 억제제가 CD200 발현에 미치는 영향을 조

사한다.

결과: 흑색종의 CD200, COX-2 발현은 나쁜 임상병리학적 특징와 연관되었으며각

각 독립적인 나쁜 예후인자로 작용하였다. CD200과 COX-2 발현에는 양의 상관관

계가 관찰되었다. COX-2 억제제 처리시 CD200 발현이 감소하였다. 

결론: 흑색종에서 CD200 발현은 COX-2 발현과 연관되며, 임상병리학적으로 나쁜

예후와 연관된다. 흑색종 세포에서 CD200을 타겟으로 한 치료제가 흑색종 치료

의 새로운 대안이 될 가능성이 있다.  

중심단어: CD200, 종양미세환경, 면역관문, 흑색종
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