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Renal cell carcinoma (RCC), which constitutes 2-3% 
of adult cancers, ranks seventh in men and ninth in 

women [1]. Leukocyte function-related antigen-1 (LFA-1), 
αLβ2 integrin, is also called CD11a/CD18 or ITGAL. LFA-1 is 
αβ heterodimeric transmembrane glycoprotein contain-
ing I-domain and expressed on the surface of leukocytes 
[2]. The LFA-1 gene is localized on chromosome 16p11.2 
[3]. Fu et al. [4] suggested that the variation of rs2230433 

in the LFA-1 gene may affect the function and expression 
of LFA-1 in the development of sporadic infiltrative breast 
cancer. Tokat et al. [5] found that rs2230433 was associ-
ated with Turkish breast cancer patients. Thus, we aimed 
to investigate rs2230433 variation in renal cell carcinoma 
to contribute to the literature. To our knowledge, the 
present study is the first research into rs2230433 variation 
in renal cell carcinoma.

Introduction: Leukocyte function-related antigen-1 (LFA-1) is αβ heterodimeric transmembrane glycoprotein and expressed on 
the surface of leukocytes. LFA-1 also interacts with intercellular adhesion molecules 1 (ICAM-1) which is related to cancer. Variation 
in LFA-1 can affect the carcinogenesis; thus, we aimed to investigate rs2230433 variation in renal cell carcinoma.

Methods: One hundred renal cell carcinoma tissues and healthy surrounding tissue of the same kidney formed the tumor and 
control groups, respectively. DNA isolated from the tissues and polymerase chain reaction (PCR)-restriction fragment length poly-
morphism (RFLP) methods were employed. Statistical analysis was performed with SPSS 22.0, and p<0.05 was considered as statis-
tically significant.

Results: LFA-1 rs2230433 GC and CC genotypes were found similar between tumor and control groups (p>0.05). However, GG 
genotype was higher in tumors (8%) than controls (2%).

Discussion and Conclusion: Our results showed that normal GG genotype is higher in tumors. Thus, GG genotype can be related 
to tumorigenic features.
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Materials and Methods 
One hundred renal cell carcinoma tissues and healthy 
surrounding tissue of the same kidney formed the tumor 
and control groups, respectively. DNA was extracted with 
QIAzol Lysis Reagent (QIAGEN) from tissue samples. The 
study protocol was approved by the Ethical Committee of 
Okmeydanı Educational and Research Hospital (No: 1341, 
2019). Detecting of rs2230433 (in exon 21) was performed 
with polymerase chain reaction and restriction fragment 
length polymorphism (PCR–RFLP) methods. Primer se-
quences were forward 5’-GATATTCCCCACCCTGATCC-3’ and 
reverse 5’-CACCTTCAGCATCTCCACCT-3’. PCR amplification 
contents and conditions in a thermal cycler (T100™, BioRad) 
were given in Table 1 and 2, and 200 bp PCR product were 
controlled with agarose gel electrophoresis and UV light. 
10.25 μl reaction mixture with BanII restriction enzyme 
(0.25 μl BanII enzyme (10 u/μl), 0.5 μl 10X Tango buffer, 4.5 
μl distilled water and 5 μl PCR product) were incubated at 
37°C for 16 hours. RFLP products were visualized under UV 
light after agarose gel electrophoresis containing ethidium 
bromide. 135 and 65bp with normal G allele (Arg707) and 
200bp with mutant C allele (Thr707) were observed.

Statistical Analysis

Statistical analysis was performed using SPSS software for 
Windows, version 22.0 (IBM Corp., Armonk, NY, USA). The 
rs2230433 variation genotypes and alleles in tumor and con-
trol groups were evaluated with the chi-square test. P-value 
less than 0.05 was considered as statistically significant.

Results
The mean age of the patients with renal cell carcinoma 
was 59.78±11.14. LFA-1 rs2230433 variation was found 
in Hardy-Weinberg equilibrium (p>0.05) (Table 3). LFA-1 
rs2230433 GC and CC genotypes were found similar be-
tween tumor and control groups (p>0.05). However, GG 
genotype was higher in tumors (8%) than controls (2%). No 
significant difference was observed between genotype and 
allele comparisons (p>0.05) (Table 3). On the other hand, 
GC+CC genotype was found slightly significant to the GG 
genotype (p=0.052). Since the genotype comparison of the 
tissues of the same person was performed in our study, this 
may mean that there was a mutation in the direction of GG 
genotype in tumor formation.

Discussion
LFA-1 rs2230433 GG genotype was found 8% in the tumor 
group, while %2 in the control group. The ratio of mutant 
CC and heterozygote GC genotypes were similar in the 
groups. No significant difference was observed between 
genotypes and alleles (p>0.05).

LFA-1 is expressed on leukocytes and not only functions 
as adhesion molecule but also mediates the signals of 
growth, differentiation and survival. LFA-1 also interacts 
with intercellular adhesion molecules 1 (ICAM-1), which 
is related to cancer [6]. It was shown that disrupted LFA-
1-ICAM-1 interaction in cancer models increases the 
presence of activated CD8+ T cells he incidence of tumor-

Table 1. PCR contents for rs2230433

PCR contents Amount

DNA (100ng) 1 μl
10×Taq buffer (Fermentas) 1.5 μl
25 mM MgCl2 (Fermentas) 1.5 μl
50 pmol/μl primers 2
5U Taq DNA polymerase (Fermentas) 0.3 μl
Distilled water 18.7 μl
Total 25 μl

Table 2. PCR conditions for rs2230433

Temperature  Time and Cycle

94 °C  5 min
94 °C 45 s  
59 °C 45 s  30 Cycles
72 °C 45 s 
72 °C   5 min

Table 3. Hardy-Weinberg equilibrium for LFA-1 rs2230433 variation

Groups Genotypes Observed Expected p
 n n

Tumor GG 8 5 0.052
 GC + CC 92 95 
Control GG 2 5 
 GC + CC 98 95

Table 4. Genotypes and alleles distributions in tumor and control 
groups for LFA-1 rs2230433 variation

LFA-1 rs2230433 Tumor Control OR (%95CI) p
 n (%) n (%)

G 88 (44) 81 (40.5) reference 
C 112 (56) 119 (59.5) 1.15 (0.78-1.72) 0.48
GG 8 (8) 2 (2) reference 
GC 72 (72) 77 (77) 4.28 (0.879-20.82) 0.052
CC 20 (20) 21 (21) 4.2 (0.794-22.22) 0.075
GC + CC 92 (92) 98 (98) 4.26 (0.882-20.59) 0.052
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draining lymph nodes [7]. Thus, LFA-1/ICAM-1 pathway 
plays an important role in in the protection from infec-
tions and cancer via activation and function of T cell traf-
ficking [8]. 

The G>C change in exon 21 of the ITGAL gene encod-
ing LFA-1 leads to the threonine amino acid coding 
(Arg707Thr) instead of the arginine amino acid [9, 10]. 
LFA-1 rs2230433 variation was found associated with 
hepatitis B, allergic disease and Graves' disease [11–13]. 
However, rs2230433 was not found associated with Be-
hçet’s disease and hepatitis B virus-related hepatocellu-
lar carcinoma [9, 14]. Furthermore, rs2230433 genotypes 
were not also found statistically significant among Ger-
man malignant melanoma patients (p>0.05) [15]. On the 
other hand, Fu et al. [4] reported that GG genotype and 
G allele of rs2230433 were lower in sporadic infiltrative 
duct breast carcinoma (SIDBC) (p<0.05). Heterozygote GC 
genotype was found higher in the same study. Another 
study found that the frequency of the LFA-1 rs2230433 
G allele was 43.52% in breast cancer patients and 37.3% 
in controls [5]. In our study, we found G allele was 44% in 
renal cell carcinoma, while 40.5% in the control group. 
Mutant C allele was 56% and 59.5% in tumor and control 
groups, respectively (p>0.05). GG genotype was higher 
in renal cell carcinoma tissues than surrounding healthy 
renal tissues (8% vs 2%), while mutant CC genotype was 
similar in the tissues (20% vs 21%, respectively). Because 
the tumor and healthy tissues belong to the same person, 
we can suggest that there was a mutation C to G in tumor 
although normal genotype is GG, patients had especially 
heterozygote GC genotype. Based on this result with the 
available limited data, the findings suggest that GG geno-
type in the presence of tumor may positively affect tumor 
development. We completed our study with 100 tumors 
and 100 healthy renal tissues, but the number of samples 
should be increased for the interpretation to be healthier. 
If the GG genotype is found more in tumor tissues when 
the results are repeated, it would be valuable to evaluate 
the potential effects of Arg707Thr change on the function 
of LFA-1. However, this study should include sequenc-
ing of the LFA-1 gene as well as gene expression. In this 
case, it will be possible to reveal other variations that may 
affect the function of LFA-1. As a result, we did not find 
statistically significant LFA-1 rs2230433 in renal cell carci-
noma. However, higher GG genotype in tumor tissues can 
be valuable to evaluate this variation with higher sample 
groups and GG genotype can be related to the tumori-
genic profile.
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