
ABSTRACT

Objective: Kidney cancer is a type of cancer that includes different histology subgroups, and the number of kidney cancer cases is expected 
to increase. It has been found that the junctional adhesion molecule A (JAM-A) as a transmembrane glycoprotein is associated with cancer 
characteristics such as invasion, metastasis, and poor prognosis. Therefore, we aimed to investigate the effect of gene variations in JAM-A and 
its ligand lymphocyte function-related antigen-1 (LFA-1) on kidney cancer.

Methods: DNA was isolated from 50 renal tumors and 50 healthy peripheral tissues. Gene variants of DNA samples were analyzed using the 
polymerase chain reaction and restriction fragment length polymorphism methods. The Statistical Package for Social Sciences version 22.0 (IBM 
Corp., Armonk, NY, USA) was used for statistical analysis, and p<0.05 was accepted as statistically significant.

Results: Genotype and allele distributions of JAM-A rs790056 and LFA-1 rs8058823 were similar in tumor and healthy peripheral tissues (p>0.05).

Conclusion: In our study, it was observed that JAM-A rs790056 and LFA-1 rs8058823 had no effect on kidney cancer.

Keywords: JAM-A, rs790056, LFA-1, rs8058823, kidney cancer

ÖZ

Amaç: Böbrek kanseri farklı tipte histolojilere sahip alt grupları içeren bir kanser türüdür ve gelecekte böbrek kanseri vakalarının artması beklen-
mektedir. Bağlantı adezyon molekülü A (JAM-A) transmembran bir glikoprotein olarak invazyon, metastaz ve zayıf prognoz gibi kanser özellik-
leriyle ilişkilendirilmiştir. Bu sebeple çalışmamızda JAM-A ve ligandı lenfosit fonksiyon ilişkili antijen-1 (LFA-1)’de yer alan gen varyasyonlarının 
böbrek kanseri üzerine etkisini incelemeyi amaçladık.

Yöntemler: 50 böbrek tümörü ve 50 sağlıklı çevre dokudan DNA izolasyonu yapıldı. DNA örneklerinden gen varyasyonları polimeraz zincir 
reaksiyonu ve restriksiyon parça uzunluk polimorfizimi yöntemleriyle incelendi. İstatistiksel analiz için Statistical Package for Social Sciences, 
versiyon 22 (IBM Corp., Armonk, NY, USA) kullanıldı ve p<0,05 istatistiksel olarak anlamlı kabul edildi.

Bulgular: JAM-A rs790056 ve LFA-1 rs8058823 varyasyonlarının genotip ve allel dağılımları tümör ve sağlıklı çevre dokularında benzer bulundu 
(p>0,05).

Sonuç: Çalışmamızda JAM-A rs790056 ve LFA-1 rs8058823 varyasyonlarının böbrek kanseri üzerine etkisi olmadığı gözlendi. 
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INTRODUCTION

Kidney cancer includes types of cancer with a different histology 
and different response to treatment. Mutations in known kidney 
cancer genes, such as the VHL, MET, and FH, cause irregularities 
in the metabolic pathways involved in oxygen, iron, energy, or 
nutrient sensing (1). The incidence of kidney cancer is observed 
at higher rates in well-developed countries such as Europe and 

North America. Kidney cancer is the 12th most common cancer 
in the world and 9th in Europe. It has been predicted that by 
2020, kidney cancer will increase by 22%, compared to 2015 (2).

A study by Gutwein et al. (3) published in 2009 reported that 
the downregulation of junctional adhesion molecule A (JAM-A 
or F11R) is an early stage in the development of kidney cancer 
and that it increases the migration of these cells. It was found 
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that the JAM-A expression in mononuclear cells was positively 
correlated with high-grade glioma, and it was suggested that 
JAM-A can act as a biomarker in glioblastoma for patient sur-
vival (4). Circulating soluble JAM-A (sJAM-A) levels were also 
found to be significantly increased in multiple myeloma pa-
tients (5). JAM-A, a Type I transmembrane glycoprotein, was 
found to be associated with cell-cell adhesion, platelet activa-
tion, leukocyte migration, invasion, metastasis, and poor prog-
nosis (5). Furthermore, since JAM-A is normally expressed in 
kidney tissue, it was suggested that JAM-A may be necessary 
to maintain the physiological concentrations of ions, solutes, 
and water (6). JAM-A is the ligand of the beta 2 (β2) integrin 
lymphocyte function-associated antigen 1 (LFA-1 or ITGB2) to 
guide and control transmigration during leukocyte recruitment 
(7). In a recent study, signal pathway analyses were performed 
to identify potential genes and pathways associated with car-
cinogenesis in clear cell renal cell cancer (ccRCC). The LFA-1 
gene was found upregulated in the ccRCC samples, and the 
protein-protein interaction showed that the LFA-1 gene could 
contribute to the carcinogenesis of kidney cancer (8). Further-
more, LFA-1 was found to be correlated with poor survival in 
renal cell cancer (9). 

Thus, we aimed to reveal the effects of JAM-A (rs790056) and 
LFA-1 (rs8058823) variations on kidney cancer.

METHODS

We studied 50 patients diagnosed with kidney cancer, a total 
of 100 matched tumor, and healthy peripheral kidney tissues 
samples. We excluded other urological cancer types and the 
non-matched tumor-control tissues. The Ethical Committee of 
the İstanbul University School of Medicine approved our study 
protocol (No: 2016/535), and informed consent was obtained 
from the patients. DNA was isolated from 50 renal tumors and 
50 healthy peripheral tissues with the QIAzol Lysis Reagent (QIA-
GEN). The variations of JAM-A gene rs790056 (in intron 6, T>C) 
and LFA-1 gene rs8058823 (in 3′-untranslated region, A>G) were 

obtained with the polymerase chain reaction and restriction frag-
ment length polymorphism (PCR-RFLP) methods described by 
Tokat et al. (10). 

Statistical Analysis
The Statistical Package for Social Sciences software for Windows, 
version 22.0 (IBM Corp.; Armonk, NY, USA), was used for statisti-
cal analysis. A Chi-square test was used to detect the genotypes 
and Hardy-Weinberg equilibrium (HWE) in the groups. The Kol-
mogorov–Smirnov test was used for the distribution of data. 
Pearson’s correlation and Spearman’s rho test were performed to 
show the relation between genotypes and other values. A p<0.05 
was considered to be statistically significant.

RESULTS

The mean age and tumor diameter were 59.3±13.436 and 
6.04±2.51 in patients with kidney cancer, respectively. The varia-
tions of JAM-A rs790056 and LFA-1 rs8058823 were in Hardy-
Weinberg equilibrium (p>0.05) (Table 1).

The allele and genotype distributions of the JAM-A rs790056 T>C 
variation were similar in the tumor and control group (p>0.05). 
No risk was found for the CC and TC+CC genotype carriers com-
pared to the carriers of TT (0.931 and 0.85, respectively) (p>0.05) 
(Table 2). The LFA-1 rs8058823 A>G variation distributions of al-
lele and genotypes were found to be similar in tumor and con-
trol group (p>0.05). The carriers of GG and AG+GG genotypes 
were compared to TT carriers, and no statistical risk was found 
between them (0.938 and 0.844, respectively) (p>0.05) (Table 3).

The Kolmogorov-Smirnov test showed that age was normally 
distributed, while the tumor diameter was non-normally distrib-
uted. Thus, the correlation for age was tested using Pearson’s 
correlation test, and Spearman’s rho test was used for the tumor 
diameter in the JAM-A gene rs790056 and LFA-1 gene rs8058823 
variations. There was no correlation found between the geno-
types and these values (data not shown).
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JAM-A Gene rs790056 Variation

Groups Genotypes Observed (n) Expected (n) Chi-squared p

Tumor TT 29 28 0.162 0.687

 TC+CC 21 22  

Control TT 27 28  

 TC+CC 23 22  

LFA-1 Gene rs8058823 Variation

Groups Genotypes Observed (n) Expected (n) Chi-squared p

Tumor AA 32 31 0.17 0.68

 AG+GG 18 19  

Control AA 30 31  

 AG+GG 20 19  

n: number

Table 1. The Hardy-Weinberg equilibrium for the variations of the JAM-A gene rs790056 (in Intron 6, T>C) and LFA-1 
gene rs8058823 (in 3′-untranslated region, A>G)



DISCUSSION

We conducted a case control study including 50 patients diag-
nosed with kidney cancer, a total of 100 matched tumor and 
healthy kidney tissue samples. The allele and genotype distribu-
tions for the JAM-A rs790056 and LFA-1 rs8058823 variation were 
found to be similar in the tumor and control groups (p>0.05). 
There was no risk found between the normal and mutant geno-
types (p>0.05) for kidney cancer.

JAM-A, a transmembrane protein of the immunoglobulin (Ig) 
superfamily, has been reported to be involved in carcinogenesis 
via signaling pathways such as the TGF-β1 signaling in various 
cancers (11). Furthermore, the upregulation of JAM-A was found 
to be associated with the TNM stage, lymph node metastasis, 
and decreased overall survival in non-small cell lung cancer (12). 
JAM-A interacts with LFA-1, a heterodimeric transmembrane gly-
coprotein, in the transendothelial migration of neutrophils and 
mononuclear cells (10). Tomita et al. (13) found that the number 
of ICAM-I, an LFA-1 receptor, -positive cells was significantly cor-
related with the degree of mononuclear cell infiltration involving 
T lymphocytes and macrophage carrying the LFA-1 molecule in 
renal cell cancer. Because these genes play a role in carcinogen-
esis, and limited study data involving variations of these genes 
for cancer were found in the literature, we aimed to show the 
effects of these gene variations on kidney cancer.

Tokat et al. (10) showed that the frequency of JAM-A rs790056 
major allele and genotype were higher in coronary heart disease 
(CHD), and the major TT genotype was identified as the CHD risk 
factor. The frequencies of the major TT genotype and allele were 

not found to be statistically different in breast cancer. Further-
more, the heterozygote TC genotype and minor CC genotype 
were also found similar in patients with breast cancer and control 
groups (p>0.05) (14). In our study, we did not observe any differ-
ences between the study group for the frequencies of genotypes 
and alleles.

The frequency of the AA genotype of LFA-1 rs8058823 was found 
to be higher, while for the AG genotype, it was found to be lower 
in CHD, and the major AA genotype was identified as the risk 
factor for CHD (10). Tokat et al. (14) showed that the frequen-
cies of the AA genotype and A allele were statistically higher in 
patients with breast cancer (p<0.05). They suggested that the A 
allele may be associated with the risk of breast cancer by affect-
ing leukocyte diapedesis. Opposite to the results by Tokat et al. 
(14), Fu et al. (15) found that the frequencies of the AA genotype 
and A allele were lower in sporadic infiltrative duct breast cancer 
(p<0.0001). Moreover, the heterozygote AG genotype was ob-
served to be higher (p<0.0001). On the other hand, Park et al. (16) 
did not find a statistical difference between Behçet’s disease and 
controls for rs8058823. Similarly to the results by Park et al. (16), 
we did not observe a statistically difference between the tumor 
and healthy kidney tissues. However, other studies obtained ge-
nomic DNA from the blood, while in our study, somatic DNA from 
the tumor and healthy kidney tissue was used. In addition, since 
the current studies in the literature included different diseases or 
different races, this may explain why our results are different from 
other studies. The limitations to our study are the small number 
of samples and the lack of clinical data of patients and the analy-
sis of genes and proteins. 
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LFA-1 rs8058823 Tumor (n) (%) Control (n) (%) OR (95%CI) p

A 79 (79) 77 (77) reference  

G 21 (21) 23 (23) 0.89 (0.456–1.739) 0.733

AA 32 (64) 30 (60) reference  

AG 15 (30) 17 (34) 0.827 (0.352–1.944) 0.663

GG 3 (6) 3 (6) 0.938 (0.175–5.01) 0.94

AG+GG 18 (36) 20 (40) 0.844 (0.376–1.894) 0.68

n: number

Table 3. Relative risk, allele, and genotype distributions of LFA-1 rs8058823

JAM-A rs790056 Tumor (n) (%) Control (n) (%) OR (95%CI) p

T 73 (73) 71 (71) reference  

C 27 (27) 29 (29) 0.906 (0.488–1.679) 0.753

TT 29 (58) 27 (54) reference  

TC 15 (30) 17 (34) 0.822 (0.344–1.961) 0.658

CC 6 (12) 6 (12) 0.931 (0.268–3.240) 0.911

TC+CC 21 (42) 23 (46) 0.85 (0.386–1.874) 0.687

n: number

Table 2. Relative risk, allele, and genotype distributions of JAM-A rs790056



CONCLUSION

To the best of our knowledge, this is the first study showing JAM-
A rs790056 and LFA-1 rs8058823 in kidney cancer tissues. We did 
not find any relation between these variation and kidney cancer.
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