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Abstract

Clear cell renal cell carcinoma (ccRCC) is the most common type of renal cell carcinoma. Immunoglobulin FcyRlla rece@
(FCGR2A) has been implicated in various cancers, however, its role on ccRCC is not well studied. A total of 151 patients with
ccRCC were recruited for the study. Cox proportional hazards regression analysis was performed to calculate the hazard radios
of FCGR2A expression and tumor characteristics. Pathological changes associated with ccRCC in tumor tissue sections were
analyzed by hematoxylin-eosin staining. Immunohistochemical and immunofluorescence staining were used to detect the protein
expression of FCGR2A in the tissue sections. Correlation between the expression of FCGR2A and the overall survival (OS) of
ccRCC patients was analyzed by biological process neural network and support vector machine. The expression of FCGR2A
was significantly correlated with the TNM of tumor, family history of ccRCC and Fuhrman stage of ccRCC. Patients with high
FCGR2A expression in the tumor tissue, had poorer OS than the patients with low and moderate FCGR2A expression. The
Receiver operating characteristic curve showed that FCGR2A can be used as a sensitive and specific biomarker for the diagnosis
of ccRCC. Western blotting revealed that the FCGR2A was expressed at higher levels in the ccRCC tissues. Biological process
neural network and support vector machine fitting showed that the R? between FCGR2A and survival time of ccRCC patients
was 0.8429 and 0.7669, respectively. FCGR2A is highly expressed in ccRCC, higher expression of FCGR2A is associated with
poorer OS of ccRCC.

Abbreviations: 95% Cl = 95% confidence intervals, AUC = area under the curve, BP = biological process, ccRCC = clear cell

renal cell carcinoma, FCGR2A = FcyRlla receptor, HRs = hazard ratios, IgG2 = immunoglobulin G2, OS = overall survival, ROC =
receiver operating characteristic, SVM = support vector machine.

Key words: BP neural network, clear cell renal cell carcinoma, FCGR2A, support vector machine, survival prognosis

1. Introduction

Clear cell renal cell carcinoma (ccRCC) is the most aggressive
type of renal cell carcinoma with a high degree of malignancy
and mortality.»* The patients generally have a poor progno-
sis,1>* due to the absence of specific clinical symptoms in early
stages of the disease, which causes delay in the diagnosis and
treatment.¢ The etiology of ccRCC is not well-understood,!”
and the exploration of the molecular targets for diagnosis and
treatment of ccRCC is important to fight this most prevalent
cancer of the uro-genital system.

Proteomics is an integral part of systems biology that uses
high-resolution protein separation and protein identification
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technologies to study life phenomena in an integrated,
dynamic and quantitative manner.®”! Proteomics and
phosphoproteomics have been successfully used to decipher
the hub targets of various diseases.['®!!l PRIDE (Proteomics
Identification archive database) has played an important role
in this endeavor.!'?! Protein phosphorylation plays crucial
roles in many biological processes such as cell cycle, signal
transduction, differentiation and development, metabolism,
apoptosis and carcinogenesis. Hence, phosphoproteomics
has always been on the forefront of biological research.!**! In
our previous studies, we have used the sequencing techniques
(including transcriptomics, proteomics and phosphoproteom-
ics) to identify the core molecular players of ccRCC, and the

* Correspondence: Hongrun Chen, Department of Urology, China Aerospace
Science & Industry Corporation 731 Hospital, No. 3, Zhen Gang Nan Li, Yun
Gang, Feng Tai District, 100074, Beijjing, China (e-mail: sga2573@163.com).

Copyright © 2023 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is
permissible to download, share, remix, transform, and buildup the work provided
it is properly cited. The work cannot be used commercially without permission
from the journal.

How to cite this article: Fu T, Zhang L, Zuo M, Li F, Shi C, Chen H. FCGR2A
as one novel potential target for poor survival prognosis of clear cell renal cell
carcinoma. Medicine 2023,;102:11(e33324).

Received: 15 February 2022 / Received in final form: 8 December 2022 /
Accepted: 28 February 2023

http://dx.doi.org/10.1097/MD.0000000000033324


https://orcid.org/0000-0001-6981-9645
mailto:sga2573@163.com
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Chen et al. ® Medicine (2023) 102:11

results indicate that FcyRIIa receptor (FCGR2A) might be
a hub gene involved in the development and progression of
ccRCC.14

The FCGR2A gene encodes a member of the immunoglobu-
lin Fc receptor gene family.!" Single nucleotide polymorphisms
that can affect the expression levels and function of FCGR2A
have been reported.!' The FCGR2A Single nucleotide polymor-
phisms have been found to be associated with a shorter allograft
survivall'”®l and increase the risk for a variety of diseases.!”!
Studies have also indicated the role of FCGR2A in the activation
of inflammatory cells involved in chronic allograft rejection.*”!
Nevertheless, the relationship between FCGR2A expression and
ccRCC development and progression remains unclear and the
clinical significance of FCGR2A expression in ccRCC tumor tis-
sues remain unknown.

Therefore, in this study we evaluated the expression of
FCGR2A in ccRCC tissues, and investigated the clinical signifi-
cance of FCGR2A expression in ccRCC patients.

2. Methods

2.1. Patients

A total of 151 ¢cRCC patients treated in the Fourth hospital of
Hebei medical university hospital, Hubei province, China from
March 2015 to June 2020 were recruited for the study. Inclusion
criteria for the patients was: age 18 to 100 years old; ccRCC
diagnosis with normal heart function; normal coagulation and
fibrinolysis function. Exclusion criteria was: poor pulmonary,
cardiac, and liver function and refusal to participate in the study.

2.2. Clinical characteristics

Clinical characteristics of ccRCC patients included sex, age (<60
years/>60 years), tumor size (<3 cm/=3 cm), TNM (V/II/II), fam-
ily history of ccRCC (Yes/No), and the Fuhrman stage (/I/I1I/
V).

2.3. HE staining

The Paraffin embedded sections containing renal carcinoma and
adjacent tissues were successively washed with solutions con-
taining increasing concentrations of ethyl alcohol. The slices
were then dehydrated in ethyl alcohol and treated with xylene.
The nuclei were stained with hematoxylin and cytoplasm with
eosin. The slides were mounted in the mounting medium and
examined under the microscope.

2.4. Immunohistochemistry

Paraffin sections were dewaxed and incubated with 3% H,0,
for 5 minutes to eliminate the endogenous peroxidase activity.
The sections were then rinsed with distilled water and soaked
in PBS for 5 minutes and blocked with 5% goat serum for
10 minutes. Overnight incubation with an anti-FCGR2A pri-
mary antibody (FCGR2A monoclonal antibody [15625-1-AP,
Proteintech Group, Inc, Rosemont]) was performed at 4 °C. The
sections were rinsed with PBS and incubated with a biotin-la-
beled secondary antibody at 37 °C for 30 minutes. Horseradish
enzyme-labeled working solution was added drop wise to the
sections and incubated for 5 minutes. The paraffin sections were
washed 3 times, 5 minutes each, in PBS (pH 7.4) rotary shaker.
After the slices were slightly dried, freshly prepared DAB color
development solution was added drop wise and the color devel-
opment time was controlled by observing the slides under the
microscope. Nuclei were counterstained with hematoxylin.

The nucleus was blue and the positive expression of DAB is
brownish yellow. Panoramic section scanner (PANNORAMIC
3DHISTECH [Hungary]) is used to scan and image all the
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tissue information on the tissue section to form a folder which
contain all the tissue information. The folder can open with
Case Viewer 2.4 software (3DHISTECH Hungary) and can be
enlarged to any multiple of 1 to 400 times for observation. The
Densito Quant module in Quant Center 2.1 analysis software
(3DHISTECH, Hungary) is used to quantify the H-score of the
target region of each section (H-SCORE=Y(PI x I) = (percentage
of cells of weak intensity x 1) + (percentage of cells of moderate
intensity x 2) + percentage of cells of strong intensity x 3), the
Pi represents the proportion of pixel area of positive signal; I
represents the color intensity.

Figure S1 could distinguish low, moderate and high express-
ing tumors (please see the Figure S1, Supplemental Digital
Content, http:/links.lww.com/MD/1684).

2.5. Immunofluorescence staining of FCGR2A

Paraffin sections were dewaxed and rehydrated. After washing
with PBS (pH7.4) 3 times. Five minutes each, the sections were
immersed in EDTA antigen retrieval buffer (pH 8.0) (Servicebio
G1206, Wuhan, China) to retrieve the antigens. The sections
were blocked with 3% BSA (Servicebio, G5001, Wuhan, China)
in PBS (pH 7.4) for 30 minutes and incubated overnight at 4
°C with FCGR2A antibody (1:600, 15625-1-AP, Proteintech
Group, Inc, Rosemont). The sections were washed with PBS
(pH 7.4) 3 times, 5 minutes each, and fluorescently-labeled sec-
ondary antibody (1:5000) was added. The slides were incubated
in the secondary antibody for 50 minutes at RT in dark. After
washing with PBS (pH 7.4) 3 times, 5 minutes each, the slides
were incubated with DAPI solution (Servicebio, G1012, Wuhan,
China) in dark for 10 minutes at RT to counterstain the nucleus.
Spontaneous fluorescence was quenched with the spontaneous
fluorescence quenching reagent (Servicebio, G1221, Wuhan,
China) and the slides were sealed after adding the anti-fade
mounting medium. Fluorescence microscope (Nikon NIKON
ECLIPSE C1) was used to observe the slides. The nuclei were
stained blue (excitation wavelength 330-380nm and emission
420nm) and the positive expression of FCGR2A exhibited red
fluorescence.

2.6. RT-gPCR

T7 RNA polymerase, LA Taq polymerase, Ex Taq polymerase
and DNA size markers were purchased from Takara (Tokyo,
Japan). RNeasy Mini kit, and QLA quick Gel Extraction Kit
were obtained from QIAGEN (Germany). The RT-PCR was
performed on an ABI 7500 RT-PCR System (USA). RNA was
extracted using RNeasy Mini Kit as per manufacturer’s instruc-
tions. The thermocycler was programmed as follows: 55°C (2 min-
utes), 72 °C (3 minutes), 94 °C (30 seconds), 60 °C (30 seconds),
and 72 °C (30 seconds). A total of 72 cycles of amplification was
performed. The final extension was performed at 72 °C for 10
minutes. The PCR products were separated on agarose gels and
the PCR fragments were purified by QLA Quick Gel Extraction
Kit. Relative expressions of the hub genes were calculated by the
2-44¢ GAPDH gene was used as an endogenous control. The fol-
lowing primer pairs were used for the amplification of FCGR2A
gene:  Forward: TCAGGGGGTGAGAGAAGAGACTAG;
Reverse: CTAGTCTCTTCTCTCACCCCCTGAA.

2.7. Western blotting

Total protein was extracted from the tissue blocks frozen at -80
°C. Tissue block was washed 3 times with precooled PBS (pH
7.4) and homogenized in the lysis buffer. The lysate was incu-
bated on ice for 30 minutes and centrifuged at 12,000 x g for 10
minutes at 4 °C. The supernatant was collected and protein con-
centration was estimated using Bradford reagent. The proteins
were separated on a 10% SDS-PAGE ges and transferred on to a
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Figure 1. FCGR2A expression by different scatter plots in different groups. (A) Sex; (B) Age; (C) TNM; (D) Fuhrman Staging. * represents that the P < .05.

FCGR2A = FcyRlla receptor.

PVDF membrane using a semidry electroblotter. The membrane
was blocked with 5% skimmed milk in PBS (pH 7.4) for 30
minutes and incubated overnight at 4 °C with the primary anti-
body (anti-FCGR2A, 15625-1-AP, Proteintech, Wuhan, China).
The blot was washed with PBS 3 times, 10 minutes each, and
incubated with the secondary antibody for 1 hour. After wash-
ing 3 times, 10 minutes each, with PBS (pH 7.4), the blot was
placed in the chemiluminescence reagent and sealed in a trans-
parent plastic wrap. The blot was exposed to the X-ray film in
a cassette for 1 to 2 minutes and the film was developed. Alpha
software (version: 12.3. Burlington, Mass) was used to analyze
the image.

2.8. Statistical methods

Pearson chi-squared test and Spearman-Rho test were used
to explore associations between the FCGR2A expression and
demographic and clinical parameters of the patients. Hazard
ratios (HRs) of FCGR2A overexpression for different clinical
and demographics parameters of the patients were calculated
by univariate Cox regression. Correlation between the vari-
ous demographic and clinical parameters and overall survival
(OS) of ccRCC patients was determined by multivariate Cox
regression. Any variables in multivariate analysis did not violate
proportionality assumption. This was adjusted and corrected
log-rank test on survival. Receiver operating characteristic
(ROC) curves were constructed to explore the role of FCGR2A
as a diagnostic marker for ccRCC. Correlation between the var-
ious demographic and clinical parameters and OS of ¢cRCC
patients was also performed by the biological process (BP)

neural network and support vector machine (SVM). SPSS 24.0
(IBM Corp., Armonk, NY), and Matlab (R2017a, MathWorks.
Inc, USA) were used for statistical analysis. Statistical signifi-
cance was achieved at P < .0S5.

3. Results
3.1. Expression of FCGR2A

There were no differences in the level of expression of FCGR2A
between male and female patients (Fig. 1A), patients < 60
years and > 60 years (Fig. 1B). Compared with the TNM 1, the
expression of FCGR2A in the TNM III tumors was higher (P
< .05). The expression of FCGR2A in the TNM II tumors was
lower than that of TNM III tumors (Fig. 1C). The expression of
FCGR2A was higher in the Fuhrman stage III and IV tumors
than in Fuhrman stage I tumors (Fig. 1D).

3.2, Associations between FCGR2A expression and
demographic and clinical parameters

Pearson chi-squared test revealed that tumor size (P <.001), TNM
of tumor (P < .001), family history of ccRCC (P = .001) and the
Fuhrman stage of tumor (P < .001) were significantly associated
with FCGR2A expression. However, FCGR2A expression was
not correlated with sex, and age (P > .05). (Table 1). Similarly,
Spearman test showed that FCGR2A expression was significantly
related to tumor size (p = 0.322, P < .001), TNM of tumor (p =
0.406, P < .001), family history of ccRCC (p = 0.275, P = .001)
and the Fuhrman stage of tumor (p = 0.577, P < .001). FCGR2A
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expression was not related with sex (p = -0.091, P = .266), age (p
=-0.106, P =.193), and tumor size (p = 0.057, P = .484). (Table 2)

3.3. HRs of FCGR2A overexpression in ccRCC by
univariate cox regression

Compared with type  TNM of tumor, the HR was 1.760 (95%
confidence intervals [95% CIJ], 0.974-3.181, P = .061) for
type 11, and 3.075 (95% CI, 1.699-5.565, P < .001) for type
III grade tumors. The HR was 2.217 (95% CI, 1.044-4.708, P
=.038) for Fuhrman stage 11, 6.538 (95% CI, 2.902-14.731,
P < .001) for Fuhrman stage III and 6.588 (95% CI, 2.847-
15.246, P < .001 for Fuhrman stage IV tumors. Compared
with the ccRCC patients with low FCGR2A expression, those
with high FCGR2A had poorer OS (HR = 6.271, 95% CI,
3.076-12.787, P < .001). There was no effect of sex, age,
tumor size, and family history of ccRCC on the OS of ccRCC
(P >.05). (Table 3)

3.4. Effect of demographic and clinical parameters on OS
of ccRCC patients by multivariate Cox regression

ccRCC patients with high Fuhrman stage tumors (HR =
1.493, 95% CI: 1.134-1.964, P = .004) and overexpression of
FCGR2A (HR = 1.818,95% CI: 1.276-2.591, P = .001) have
poorer OS, whereas sex (HR = 1.105, 95% CI: 0.744-1.641,
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P = .621), age (HR = 0.933, 95% CI: 0.635-1.372, P = .726),
tumor size (HR = 0.795, 95% CI: 0.500-1.264, P = .333), TNM
of tumor (HR = 1.321, 95% CI: 0.986-1.770, P = .062), family
history of ccRCC (HR =0.835,95% CI: 0.548-1.273, P = .403)
showed no significant effect on OS of ccRCC. Any variables in
multivariate analysis did not violate proportionality assump-

tion. (Table 4)

3.5. ROC curve analysis

The area under the curve (AUC) for various ROC curves were
calculated. The expression of FCGR2A could be used to predict
the parameters associated with the disease with good sensitivity
and specificity: tumor size (AUC = 0.7025, P = .0472), TNM
(AUC = 0.73806, P = .04145), family history (AUC = 0.62873,
P =.04596), Fuhrman stage (AUC = 0.64391, P = .06109), and
survival time (AUC = 0.87944, P = .0278). Thus, FCGR2A
expression can potentially be used as a diagnostic and prognos-
tic marker for ccRCC (Fig. 2).

3.6. Effect of tumor and patient characteristics on overall
survival of ccRCC patients
There was no effect of sex (HR = 0.782, P = .18), and age (HR

=0.904, P = .57) on OS of ccRCC. Compared with the patients
with tumor size < 3 cm, the overall survival prognosis of patients

Clinicopathological variables and the expression status of FCGR2A.

FCGR2A
—/+(%) ++(%) +++(%) Pvalue
Sex Male 66 10 (6.6 %) 25 (16.6%) 31 (20.5%) 136
Female 85 24 (15.9%) 24 (15.9%) 37 (24.5%)
Age <60 yr 77 17 (11.3 %) 20 (13.2%) 40 (26.5%) 156
>60 yr 74 17 (11.3%) 29 (19.2%) 28 (18.5%)
Tumor size <3cm 41 17 (11.3 %) 15 (9.9%) 9 (6.0%) <.001*
>3 cm 110 17 (11.3%) 34 (22.5%) 59 (39.1%)
TNM* | 35 19 (12.6%) 5(3.3%) 11 (7.3 %) <.001*
II 59 1(7.3%) 30 (19.9%) 18 (11.9%)
Il 57 4 (2.6%) 14 (9.3%) 39 (25.8%)
Family history of ccRCC* No 84 28 (18.5 %) 26 (17.2 %) 30 (19.9%) 0.001*
Yes 67 6 (4.0 %) 23 (15.2 %) 38 (25.2 %)
Fuhrman* | 25 15 (9.9%) 7 (4.6 %) 3(2.0%) <.001*
Il 44 17 (11.3 %) 22 (14.6%) 5(3.3 %)
Il 45 1(0.7 %) 7 (4.6 %) 37 (24.5%)
v 37 1(0.7 %) 13 (8.6 %) 23 (15.2 %)
Pearson chi-squared test was used.
ccRCC = clear cell renal cell carcinoma, FCGR2A = FcyRlla receptor.
*P<.05.
Table 2
The corelationship between characteristics of patients and FCGR2A.
FCGR2A
Characteristics p P value (spearman)
Sex —-0.091 .266
Age —-0.106 193
Tumor size 0.322 <.001*
TNM* 0.406 <.001*
Family history of ccRCC * 0.275 .001*
Fuhrman* 0.577 <.001*

Spearman-rho test was used.
ccRCC = clear cell renal cell carcinoma, FCGR2A = FcyRlla receptor.
*P < .05.
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Characteristics and their effect on OS based on univariate Cox proportional regression analysis.

0S
Characteristics HR 95% CI Pvalue
Sex Male 1 815
Female 0.955 0.651-1.402
Age <60years 1 496
>60years 0.876 0.599-1.282
Tumor size <3cm 1 512
>3cm 1.157 0.748-1.791
TNM* | 1
I 1.760 0.974-3.181 .061
Il 3.075 1.699-5.565 <.001*
Family history of ccRCC * No 1 .099
Yes 1.381 0.941-2.025
Fuhrman* | 1
I 2.217 1.044-4.708 .038*
Il 6.538 2.902-14.731 <.001*
v 6.588 2.847-15.246 <.001*
FCGR2A * Low (—/4) 1
Moderate (++) 3.778 1.864-7.657 <.001*
High (+++) 6.271 3.076-12.787 <.001*
95% Cl = 95% confidence interval, ccRCC = clear cell renal cell carcinoma, FCGR2A = FcyRlla receptor, HR = hazard ratio, OS = overall survival.
*P<.05.
Table 4
Characteristics and their effect on OS based on multivariate Cox regression analysis.
0S
Characteristics HR 95% CI Pvalue
Sex 1.105 0.744-1.641 621
Age 0.933 0.635-1.372 726
Tumor size 0.795 0.500-1.264 .333
TNM 1.321 0.986-1.770 .062
Family history of ccRCC 0.835 0.548-1.273 403
Fuhrman* 1.493 1.134-1.964 .004
FCGR2A* 1.818 1.276-2.591 .001*

95% CI = 95% confidence interval, ccRCC = clear cell renal cell carcinoma, FCGR2A = FeyRlla receptor, HR = hazard ratio, OS = overall survival.

*P < .05.

with tumor size > 3cm was worse (HR = 1.112, P = .049). The
higher the TNM of the tumor, the worse was OS (HR = 1.208,
P < .05 had poorer OS. Compared with the patients with family
history, the overall survival prognosis of patients without family
history was better (HR = 1.740, P < .05). The higher the Fuhrman
stage of tumor, the worse was OS (HR = 1.995, P < .05). (Fig. 3)

Patients with high expression of FCGR2A had poorer OS
than patients with low expression of FCGR2A (HR = 7.612, P
<.001) (Fig. 4).

3.7. Pathological changes revealed by HE staining

The number of renal cells were lower in the control tissues as
compared with ccRCC tissues (P < .05). Changes in the cell mor-
phology were noticed in ccRCC tissues and immature cells were
more common in the tumor tissues. (Fig. 5).

3.8. The protein expression of FCGR2A in ccRCC tissues

The pexpression of FCGR2A in ccRCC tissues was higher than
that in control tissues (P < .05) in the Immunohistochemical
staining. The yellow areas represent the expression of FCGR2A
(Fig. 6). Immunofluorescence staining also showed that the
expression of FCGR2A in the control tissue was significantly
lower than the ccRCC tissues (Fig. 7).

Correlation between the expression of FCGR2A and OS
of ccRCC patients based on the BP neural network and SVM
fitting.

Fitting results of BP neural network showed that the R?
between FCGR2A exprssion and OS of ccRCC patients was
0.8429 (Fig. 8A), SVM fitting results showed that the R?
between the FCGR2A expression and OS of ccRCC patients
was 0.7669 (Fig. 8B). The fitting data of the 2 prediction
methods was more concentrated when OS was small, but
the data was scattered when the survival time was large,
indicating that the data prediction effect is better when the
survival time is small. The R? of BP neural network was
significantly better than that of SVM, indicating that the
prediction capability of BP was better than SVM. Also, the
mean square error of SVM was 59.3845, compared with
40.0027 of BP.

3.9. Lower protein expression of FCGR2A in the ccRCC
compared with control sample via western blotting

Through the western blotting assay, FCGR2A expression was
lower in the ccRCC samples than control tissues. And the result
was repeated 3 times, and the same trend was obtained. (P <
.05, Fig. 9)
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Figure 2. ROC curves to determine the effect of FCGR2A on diagnosing different traits of the ccRCC patients. ccRCC = clear cell renal cell carcinoma, FCGR2A
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ccRCC = clear cell renal cell carcinoma.

4. Discussion

Compared with normal renal tissue, FCGR2A was upregulated
in patients with ccRCC. The patients with over expression of
FCGR2A had poor OS. There was strong correlation between
the expression of FCGR2A and OS of ccRCC patients based on
the BP neural network and SVM.

Immunoglobulin IgGFc receptor is a class of transmem-
brane glycoproteins that can specifically bind to IgGFc frag-
ments and are expressed in a variety of immune cells.!?!
The gene for FCGR2A, which binds to the Fc fragment of

immunoglobulin G2 (IgG2) antibody is located on chromo-
some 1q23.122l FCGR2A is the only receptor of IgG2 antibody,
that is expressed in macrophages, lymphocytes and other innate
immune cells, and regulates cell recognition, phagocytosis and
cytotoxicity.”! FcyRIla is the most important immune-ac-
tivating receptor in its family!**! which are expressed differ-
ently on immune cells and link the humoral and cell-mediated
immune responses./?>2¢ After binding with IgG and cross-link-
ing, activated FCGRs transmits signals within immune cells
and activates the immune system.??’) FCGR2A was found
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to be associated with the clinical response in several clinical
trials involving a variety of chimeric or humanized monoclo-
nal antibodies targeting various cancers.’% Researchers have
demonstrated the correlation between FCGR2A genotypes
and patients’ response to immunotherapy.l*'3?I Therefore, we
speculated that FCGR2A might participate in the development
and progression of ccRCC by affecting immune function and
inflammatory response, and might be used as a target for early
diagnosis of ccRCC.

Previous studies have implicated FCGR2A in immune
response to tumors. Since FCGR2A has a strong affinity for
IgG2, it could play a role in antitumor defense. It could help
in mounting immune response to tumors by causing anti-
body-dependent cell phagocytosis and facilitating antigen
processing and presentation.’®3 The involvement of FCGR2A
in the immune response to ccRCC is indicated by a study
that showed significant upregulation of various FCGR pro-
teins, including FCGR2A in ¢cRCC tissues.** FCGRs may
also play an in vivo antitumor role in ccRCC patients receiv-
ing high doses of IL2.!'* These observations are consistent

with our results of differential expression of FCGR2A in
ccRCC tissues.

Our results indicate that FCGR2A might serve as an import-
ant core target for diagnosis of ccRCC and is closely related to
the clinical characteristics of the tumor. In future, the role of
FCGR2A in the development and progression of ccRCC can be
explored further by siRNA-based silencing of FCGR2A gene in
vitro or in animal models. The molecule can also be used for the
developments of kits for diagnosis of ccRCC.

In conclusion, FCGR2A is highly expressed in renal clear cell
carcinoma, and when this molecule is highly expressed, the sur-
vival prognosis of renal carcinoma is poor. FCGR2A may be a
potential target for the diagnosis and treatment of renal clear
cell carcinoma.
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