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  ABSTRACT  
Vitiligo, polygenic disorder, 

Single-nucleotide 

polymorphisms (SNP), 

(PTPN22). 

 The Vitiligo is an autoimmune polygenic disorder, characterized by loss of 

pigmentation due to melanocyte destruction. Multiple genes and 

environmental triggers are thought to play a role in inducing vitiligo. 

Etiological hypothesis suggested for etiopathogenesis of vitiligo include 

gender, immunological, neuro-hormonal and other environmental factors. 

Genes possibly play a role in all aspects of pathogenesis of vitiligo. Most 

genes associated with vitiligo are involved in immune regulation and 

immune targeting of melanocytes. These genes and environmental factors 

differ across different population. Vitiligo is the most common 

depigmenting disorder, with a prevalence of approximately 0.5-2% in the 

world population. Single- nucleotide polymorphisms (SNP) in protein 

tyrosine phosphatase non-receptor 22 gene (PTPN22) have been linked 

with the development of several autoimmune disorders. PTPN22 gene is 

located on chromosome 1p13 and encodes a lymphoid protein tyrosine 

phosphatase which is important in a negative control of T-cell activation 

and also in T-cell development. The degree of the association between 

1858C/T (SNP) and different autoimmune disorders is not the same among 

different ethnic population. The purpose of the present work was to 

investigate the association between an inherited genetic polymorphism at 

1858C/T in the PTPN22 and vitiligo in Egyptian patients. The present study 

included 50 vitiligo patients and 49 apparently healthy age and sex matched 

subjects as control group. Patients were recruited from the outpatient clinic 

of Dermatology and Andrology Department Benha university hospitals. All 

studied individuals were subjected to complete history taking and complete 

clinical examination. Patients were classified into three types (vitiligo 

vulgaris, acrofacial and generalized) and disease extent was assessed by 

body surface area (BSA) score. This study included 2 groups patients group 

included 50 patients with vitiligo, 14 males (28%) and 36 females (70%), 

and control group included 49 healthy, age and sex matched individuals. 

This sample of individuals was selected randomly from population in 

Qalyubia Governate. Results of the present study showed a statistically 

insignificant difference between vitiligo patients and control groups 

regarding the frequency of PTPN22 (C1858 T) genotypes and alleles. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 
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Vitiligo is an acquired dyschromia of the skin in which there is loss of epidermal melanocytes. The prevalence 

of vitiligo is approximately 0.5-2% worldwide [1]. It is an acquired idiopathic and progressive skin disease 

characterized by the loss of functioning epidermal melanocytes because of multifactorial and pathogenetic 

mechanisms [2]. Etiological hypothesis suggested for etiopathogenesis of vitiligo include genetic, 

immunological, neuro-hormonal, cytotoxic, oxidative stress and melanocytorrhagy. The autoimmune and 

genetic hypothesis was initially supported by clustering of vitiligo cases in certain families (multiplex vitiligo 

families) and increased frequency of autoimmune disease in patients of vitiligo as in their first degree relatives 

(with or without vitiligo) more so in multiplex vitiligo families. Genes possibly play a role in all aspects of 

pathogenesis of vitiligo. Most genes associated with susceptibility to vitiligo are involved in immune 

regulation and immune targeting melanocytes [3]. Protein tyrosine phosphatase, non-receptor type 22 

(Lymphoid) also known as PTPN22, is a protein that in human is encoded by the PTPN22 gene [4]. The 

common C1858T (rs2476601) Arg 620Trp non synomous single nucleotide polymorphism located in the 

PTPN22 gene has been associated with autoimmune disorders, including increased risk of type 1 diabetes 

mellitus, rheumatoid arthritis, systemic lupus erythematosus, vitiligo and Graves’ disease, but a decreased 

risk Crohn’s disease [5]. The 1858T variant is a missense mutation of the coding region, in which cytosine is 

replaced by thymidine at position 1858, resulting in a change from an arginine (R) at position 620 of the 

protein to tryptophan (W) [6]. 

 

PTPN22 (620 W) allele plays a role in autoimmune disorder, and underscore the importance of genetically 

mediated autoimmune mechanisms in the pathogenesis of vitiligo. Evidence has shown that the PTPN22 

(1858 C/T) variants contribute to risk of generalized vitiligo in European, Caucasian and Mexican populations 

[7]. 

 

The product of the PTPN22 gene is a phosphatase known as LYP, which acts as a negative regulator of T cell 

signaling. Since LYP is also expressed in other cell types, such as B cells, monocytes, neutrophils and 

dendritic cells [8]. The presence of the +1858T allele results in a loss of functional proteins that are unable to 

regulate T cell activation leading to a hyper- responsive phenotype of T, B and dendritic cells, thereby having 

a possible role in the pathogenesis of vitiligo [9]. 

 

2. Subjects and Methods 

 

2.1 Types of the study 

This study was a prospective case-control study. 

 

2.2 Study Population 

This study was conducted on a total number of 99 subjects that were classified into two groups:   

• Vitiligo group: Included 50 vitiligo patients (Group A). 

• Control group: Included 49 apparently healthy individuals with matched age and sex (Group B). 

Patients were selected from the outpatient dermatology clinic of Benha University Hospitals. 

 

2.3 Ethical Considerations 

An informed consent was obtained from all participants. The study was approved by the local ethics 

committee on research involving human subjects of Benha Faculty of Medicine. 

 

2.4 Inclusion Criteria 

Vitiligo male and female patients with different degrees of severity and different clinical types (Vitiligo 

vulgaris, acrofacial and generalized vitiligo). Diagnosis of vitiligo was clinically and by using wood's light 
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examination. The disease extent was assessed by body surface area (BSA). 

 

2.5 Exclusion Criteria 

Any subject was excluded from the study if he/she was: 

• Patients with other systemic diseases such as hypertension and diabetes mellitus 

• Patients with other autoimmune diseases such as systemic lupus erythematosus (SLE), type 1 DM, 

autoimmune thyroid disease, rheumatoid arthritis (RA) and Addison's disease (AD). 

• Patients suffering from cancers such as (breast cancer, prostate cancer or epithelial ovarian cancer). 

 

2.6 Methods 

All patients were subjected to the following: 

1. Detailed history taking from patients: 

a. Personal history: name, age, sex, occupation, residence and special habits of medical importance. 

b. History of present illness: onset, course and duration of vitiligo. 

c. Family history of vitiligo. 

d. Past history of associated autoimmune diseases such as systemic lupus erythematosus, type 1 diabetes 

mellitus, Addison's disease, or autoimmune thyroid disease. 

e. History of medications intake. 

 

2. Clinical examination: 

A- General examination to exclude other autoimmune or systemic diseases. 

B- Local examination (dermatological examination): 

i. Description of vitiligo lesions including site and clinical type. 

ii. Any other associated skin disorders. 

iii. Disease extent according to (BSA). 

Laboratory investigations: 

All studied subjects were tested for the genotypes of PTPN22 (rs2476601) gene polymorphism. 

 

 Sampling: 

Three ml venous blood was collected from each subject by clean venipuncture using disposable plastic syringe 

and placed on ethylene diamine tetra-acetic salt (EDTA) (1.2 mg/mL) as an anticoagulant and stored at -20ºC 

for subsequent molecular biology study. 

 

 DNA extraction: 

DNA extraction from whole blood by Quick-gDNATMMiniPrep; (Zymo Research, Cat.# D3024) according 

to manufacturer protocol. 

 

• Components of the kit (50 preps): 

Genomic Lysis Buffer 50mL 

DNA Pre-Wash Buffer 15mL 

g-DNA Wash Buffer 50 mL 

DNA Elution Buffer 10 mL 

Zymo-SpinTM Columns 50 
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Collection Tubes 50 

 

• Reagents preparation: 

 Genomic Lysis Buffer was prepared by adding beta-mercaptoethanol to a final dilution of 0.5% (v/v) 

by adding 250 µl per 50 ml buffer. 

 Whole blood genomic DNA purification protocol: 

1. 400µL of Genomic Lysis Buffer was added to 100 µL of whole blood (4:1) and mixed by vortex for 

5 seconds. Samples were let stand for 10 minutes at room temperature. 

2. The prepared mixture was transferred to a Zymo-SpinTM column in a collection tube and centrifuged 

for 1 min at 10,000 x g. The collection tube containing the flow-through solution was discarded and then the 

column was placed into a new collection tube.  

3. 200 µL of DNA Pre-Wash Buffer was added to the spin columnand centrifuged for 1 min at 10,000 

x g. The flow-through was discarded and placed the column back into the collection tube. 

4. 500 µL of the g-DNA Wash Buffer was added to the spin column and centrifuged for 1 minsat 10,000 

x g. The collection tube containing the flow-through solution was discarded and the column was transferred 

to a sterile 1.5 mL microcentrifugetube. 

5. 100 µL of DNA Elution Buffer was added to the spin column. Then was incubated for 5 minsat room 

temperature and was centrifuged for 30 sec at maximum speed.  

6. The purification column was discarded. The purified DNA was stored at -20°C for subsequent steps. 

 

 Genotyping of PTPN22 (rs2476601) gene polymorphism: 

Genotyping of PTPN22 (rs2476601) gene polymorphismwas performed using TaqMan® SNP Genotyping 

Assay, (Thermo Fisher, Cat.# 435179, Assay ID: C__16021387_20), according to the manufacture protocol. 

 

 Principle of TaqMan® SNP Genotyping 

Taq DNA-polymerase with its 5`nuclease activity can cleave the minor groove binding (MGB) 

oligonucleotide fluorogenic labeled probes. Each probe contains a fluorescent reporter dye and a quencher 

dye when it hybridizes to its complementary amplified target the enzyme cleaves it liberating the reporter 

dye, causing an increase in fluorescence intensity. While in the intact probe, the proximity of the quencher 

reduces the fluorescence signal observed from the reporter dye due to Förster resonance energy transfer 

(FRET) [10]. 

 

 Assay contents:   

- Taq Man® SNP Genotyping Assay (40X) (Cat.# 4351379): 

The assay contains 2 specific primers targeting the region flanking the polymorphic sequence of interest, 2 

MBG-fluorescent probes to distinguish between the two alleles (MGB stabilizes the double-stranded structure 

formed between the target and the probe), Each probe is labeled with a different fluorophore; VIC® dye, 

linked to the 5 end of the Allele 1 probe and FAM™ dye, linked to the 5 end of the Allele 2 probe. 

- Taq Man® Genotyping Master Mix (Thermo Fisher, Cat.# 4371355): 

contains AmpliTaq Gold® DNA polymerase-Ultra Pure (UP), deoxyribonucleotide triphosphates (dNTPs), 

ROX™ passive reference in buffer. 

 

 Performing PCR: 

Enzymatic amplification of the extracted DNA was performed by PCR on PikoReal 24, Thermo Scientific 

thermal cycler with the following conditions: 
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AmpliTaq Gold® DNA polymerase 

activation 

PCR cycles 

(40 cycles) 

Hold Denaturation Annealing/Extension 

95°C for 10 min 95°C for 15 sec 60°C for 1 min 

 

2.7 Interpretation of results 

Each sample genotype was called according to the fluorescence liberated from the corresponding dye which 

indicates the alleles present in the sample as following: 

 

A substantial increase in Indicates 

VIC-dye fluorescence only Homozygosity for Allele 1 

FAM-dye fluorescence only Homozygosity for Allele 2 

Both VIC- and FAM-dye fluorescence Allele 1-Allele 2 heterozygosity 

 

The genotyped data was exported to Excel sheets and organized for statistical analysis. 

 

3. Statistical Analysis 

The statistical analysis of data was done using excel program (Microsoft Office 2013) and IBM SPSS 

(statistical package for social science) program (SPSS, Inc, Chicago, IL, USA) version 20. 

 

Qualitative data were presented as number and percentage. Chi square test was used to compare groups. 

Quantitative data were presented by mean, ± SD, median and range. Comparisons between two groups were 

done using t-test or Man Whitney (for non-parametric). Deviations from Hardy–Weinberg equilibrium 

expectations were determined using the chi-squared test. Odds ratio and 95% confidence interval were 

calculated. 

 

Linear regression analysis was done for prediction of risk factors. 

N.B: P is significant if <0.05 at confidence interval 95%. 

 

4. Results 

The present study included 50 patients with vitiligo, in addition to 50 control subjects. 

 

Table 1. Age and gender distribution among the studied groups. 

 Patients N=50 
Control 

N=49 
P Value 

Age (years) 

Median 31.5 26 0.565 

Range 
 

6-66 

 

15-59 0.565 

Age groups 

≤ 20 years; N (%) 12 24 8 8.2 0.0542 

> 20 years; N (%) 38 76 41 
 

91.8 
0.0542 

Gender 
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Male; N (%) 14 28 21 42.9 0.140 

 
Female; N (%) 35 70 28 57.1 0.140 

 

Age is compared by t test; age group and gender are compared by chi square test. 

 

There was no statistically significant difference between patients and control groups regarding demographic 

data as shown in table (1). 

 

Table 2. Clinical data of the studied patients. 

 
Patients N=50 

Number of  patients Percentage 

Age of onset of vitiligo (years); Median (range) 25 0-64 

≤ 20 years; N (%) 18 36% 

> 20 years; N (%) 32 64% 

Duration (Range); Mean ± SD 1-43 years 10.1±7.98 

Course; N (%)   

Progressive 46 92% 

Stationary 4 8% 

Sites of affection; N (%) 

Face 6 12% 

Trunk 32 64% 

Upper limb 29 58% 

Lower limb 43 86% 

Type of Vitiligo; N (%) 

Vitiligo vulgaris 34 68% 

Acrofacial 14 28% 

Generalized vitiligo 2 4% 

Family history; N (%)   

Positive 3 6% 

Negative 47 94% 

 

• Regarding the course of the disease, it was found that 92% of patients had progressive course and 

only 8% of them had stationary course. 

• The median of the disease duration was from 1-43 years. 

• On clinical examination, the most common affected site was the lower limbs (86%). 

The most common clinical type was vitiligo vulgaris that was observed in (68%). Family history was observed 

in only 6% of patients as shown in (2) table. 
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Table 3. Genetic features of the studied SNP (rs2476601). 

SNP ID rs2476601 

Alleles A/G 

Ancestral allele G 

Cytogenetic location 1p13.2 

Gene PTPN22  protein tyrosine phosphatase, non-receptor 

type 22 

Allele change CGG ⇒ TGG 

Amino acid change arginine ⇒ tryptophan 

 

The studied SNP (rs2476601) is located on short arm of chromosome 1, within PTPN22 gene. G is the 

ancestral allele according to NCBI. 

• GG is the dominant genotype 

• GA is the recessive heterozygous genotype 

• AA is the recessive homozygous genotype 

 

Table 4. Assessment of heterozygosity and Hardy Weinberg equilibrium for studied SNP (rs2476601). 

rs2476601 Patient (N=50) 
Control       

 (N=49) 

Frequency Observed Expected Observed Expected 

GG 44 43.2 47 47.02 

GA 5 6.5 2 1.96 

AA 1 0.3 0 0.02 

MAF 0.070 0.020 

P (HW) 0.101 0.884 

Hardy- Weinberg; MAF, minor allele frequency. 

 

This sample of individuals was selected randomly from population in Qalyubia Governorate. Applying Hardy 

Weinberg equation, revealed that (rs2476601) genotypes in both cases and control subjects were independent 

(i.e., they are in HW equilibrium (HWE)) (Table 4). There is no evidence to reject the assumption of HWE 

in the sample. 

 

Table 5. Comparison of PTPN22 (rs2476601) genotypes regarding demographic data in vitiligo group. 

 GG 

N=44 

GA+AA 

N=6 P value 

Age(years); Median(range) 30.5 6-66 38 13-65 0.570 

≤ 20 years; N (%) 11 25 1 16.7  

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&amp;cmd=Retrieve&amp;dopt=Graphics&amp;list_uids=26191
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   > 20 years; N (%) 33 75 5 83.3 0.654 

Sex: 

Male; N (%) 15 34.1 0 0  

0.164 

Female; N (%) 29 65.9 6 100 

Age is compared by Man Whitney; age group and gender are compared by chi square test. 

 

No statistically significant difference was found between PTPN22 (rs2476601) genotypes regarding 

demographic data of studied vitiligo patients as shown in (table8) (P= 0.570, 0.654, 0.164). 

 

Table 6. Association analysis of PTPN22 (rs2476601) (genotypes, alleles) between patients and control 

groups. 

  

Patients (n = 

50) 

 

Control  

(n = 49) 

 

P value 

 
 

 

OR 

 
 

 

95% CI 

 
 N % N % 

GG 44 88 47 95.9  R  

GA 5 10 2 4.1 0.255 2.670 0.492 - 14.481 

AA 1 2 0 0 1 - - 

G 93 93 96 98  
0.170 

 
3.613 

 
0.732 - 17.844 A 7 7 2 2 

 

OR, odds ratio; CI, confidence interval; R, reference; GG was considered as the reference genotype according 

to NCBI. 

 

There was no significant association between PTPN22 (rs2476601) genotypes and alleles among studied 

vitiligo patients and control group (P=0.255, 0.170). 
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Fig. 1. Association analysis of PTPN22 (rs2476601) (genotypes, alleles) between patients and control 

groups. 

 

Table. 7. Comparison of PTPN22 (rs2476601) genotypes regarding different clinical data in vitiligo group. 

 
GG 

N=44 

GA+AA 

N=6 

 
P Value 

Age of onset (years); Median (Range) 24.5 0-64 27.5 11-64 0.570 

≤20 years; N (%) 11 25.0 1 16.7  

0.654 
> 20 years; N (%) 33 75.0 5 83.3 

Duration (years); Median (Range) 3.5 1-42 6.5 1-16 0.630 

Course of the disease 

Stationary; N (%) 4 9.1 0 0  

1 
Progressive; N (%) 40 90.9 6 100 
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Site of the lesion 

Face; N (%) 4 9.1 2 33.3 0.146 

Trunk; N (%) 29 65.9 3 50 0.654 

Upper limb; N (%) 25 56.8 4 66.7 1 

Lower limb; N (%) 39 88.6 4 66.7 0.192 

Clinical types 

Vitiligo vulgaris; N (%) 30 68.2 4 66.7  

 
0.917 Acrofacial; N (%) 12 27.3 2 33.4 

Generalized vitiligo; N (%) 2 4.6 0 0 

Positive family history; N (%) 2 4.5 1 16.7 0.324 

Numerical data are compared by Man Whitney test; while categorical data are compared by chi square test. 

There was no statistically significant difference of PTPN22 (rs2476601) genotypes regarding different 

clinical data in studied patients as shown in table (7). 

 

Table. 8. Regression analysis for the prediction of vitiligo activity. 

 β P Value 95% CI 

Age (years) - 0.003 0.939 -0.070- 0.065 

Gender (males versus females) 0.488 0.700 - 2.043- 3.018 

Age of onset (years) - 0.035 0.297 -0.103- 0.032 

Duration(years)  

0.127 
0.061 -0.006-0.260 

Gene (GA+AA versus GG) - 0.130 0.940 - 3.594-3.335 

β, regression coefficient; CI, confidence interval. 

 

Linear regression analysis was conducted for prediction of extent of vitiligo. Age, gender, age of onset, 

duration and PTPN22 (rs2476601) genotypes were applied as covariates for prediction of vitiligo activity. 

However, none of these covariates was considered as risk factor for higher BSA in studied vitiligo patients. 

 

5. Discussion 

Vitiligo is an acquired multifactorial progressive depigmentation disorder, characterized by the presence of 

circumscribed white macules on the skin in which the progressive loss of functional melanocytes in the 

epidermis is observed [11]. Vitiligo is the most common depigmenting disorder, with a prevalence of 

approximately 0.5-2% in the world population [12]. A quarter of vitiligo patients have other autoimmune 

disease, and their close relatives are at a higher risk of autoimmune disease than the general population [13]. 

The etiology of vitiligo is not understood but several theories have been proposed to explain the melanocyte 

destruction like genetic, neural, cytotoxic, and autoimmune theories [14]. Many genes were found to be 

implicated in vitiligo pathogenesis.  PTPN22 gene encodes the protein lymphoid-specific phosphatase (LYP), 

a critical regulator of T-cell signal transduction that is thought to be a general autoimmunity susceptibility 
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locus [15]. Many PTPN play a negative role in TCR signaling, including lymphoid tyrosine phosphatase 

(LYP), an 807-amino acid residue protein encoded by the PTPN22 gene [16]. PTPN22 is located on 

chromosome 1p13 [17]. A coding single nucleotide polymorphism (SNP) in PTPN22 results in a missense 

mutation at nucleotide position 1858 (C>T), and a consequent amino acid change at codon position 620 

(Arg>Trp; R620W) [18]. In vitiligo, the SNP (rs2476601) has been identified as a risk factor for a specific 

generalized form in European Caucasian populations of Romania [19]. 

 

The frequencies of C1858T alleles differ considerably among ethnic groups [20]. There is a gradient of 

increasing frequency in white European populations. The 1858T allele is found in 2–3% of Italian and 

Sardinian populations, 7–8% of Western Europeans, and >10% of Scandinavians reaching 15% in Finns. 

PTPN22 620W allele appears to be virtually absent from Asian and African populations [15]. 

 

The present study was conducted on a total number of 99 Egyptian subjects divided into two groups. Vitiligo 

group included 50 patients (14 males and 35 females). Control group, included 49 ages and sex-matched 

apparently healthy Egyptian subjects (21 males and 28 females). Results of the present study revealed that 

there was no statistically significant difference between patients and control groups regarding mean age in 

years. This was in agreement with the results of the study conducted by [21]; their study included 107 patients 

with vitiligo and 112 healthy controls of matched age and sex and they stated that median age in the vitiligo 

group was (27.42 ± SD 14.15) years while it was (28.38 ± SD 14.41) years in the control group. Also, results 

of the present study were in agreement with the results of the study conducted by [19]. Results of the present 

work showed that there was no statistically significant difference between patients and control groups 

regarding gender. The results of the present study were in agreement with results of a study conducted by 

[19]. Results of the current study showed that there was no statistically significant difference between patients 

and control groups regarding the genotypic frequencies of PTPN22 C/T polymorphism. In studied patients 

group, the reference genotype was (PTPN22-GG) which is the dominant gene and was detected in 88% of 

patients while the heterozygous mutant genotype (PTPN22-GA) was detected in 10% of patients and the 

homozygous mutant genotype (PTPN22-AA) was detected in only 2% of our patients. 

 

Results of the present work were in agreement with results of the study conducted by [22], who revealed that 

PTPN22 1858C/T variant does not play a role in Jordanian Arab vitiligo patients; their study included 55 

patients and 85 control subjects. In vitiligo patients, the normal genotype (GG) was detected in 96.2%, while 

heterozygous genotype (GA) was detected in 3.8%; this correspond to an allelic frequency of 1.9%. No 

homozygous genotype was detected in the patients group. Also, the results of the present study were in 

agreement with the results of a study carried out by [23] in India from the Gujarat region that failed to observe 

an association of vitiligo with the (PTPN22 1858C/T) variant.  That study included 126 patients and 140 aged 

matched healthy control. The observed PTPN22 allele frequencies of C and T were (0.992) and (0.008) 

respectively.  Allelic frequencies of this C/T SNP did not differ significantly between the patients and control 

population (P<0.560), no homozygous genotype was observed in that study. Also, the results of the current 

study were in line with a study conducted by [21] that included 107 patients and 111 healthy controls. In 

patients group, (GG) genotype frequency was shown in 95% while (GA) genotype was detected in 5% only 

and there was no statistically significant difference between the vitiligo patients and healthy controls (p=0.60). 

The homozygote genotype (AA) was absent in both patients and control groups.  

 

Also, results of the present study were in agreement with [24]; this study included 100 female patients and 

120 healthy subjects. It was revealed that (GG) genotype detected in 95% of patients group versus 90% of 

controls group, while (GA) genotype was observed in 5% of patients group versus 10% of healthy control 

group (P=0.17). No homozygous genotype (AA) was observed in both groups. 
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On the other hand, results of a study that was conducted by [19] had shown that PTPN22 1858C/T variant 

might play a role in increasing the risk of vitiligo in Caucasian patients, and also found that the PTPN22-

1858C/T functional polymorphism is associated with vitiligo in the Romanian population. This study included 

65 patients and 111 healthy subjects. In patients group, (GG) genotype was detected in 80% while (GA) 

genotype was observed in 18.5% and only one patient with (AA) genotype (1.5%) at (P=0.036) was detected. 

This difference in the results from the present study results may be due to ethnic differences. In another study 

conducted by [25] examined SNPs in the PTPN22 and CTLA4 genes in 126 Caucasian families (712 

individuals) with multiple cases of vitiligo and associated autoimmune diseases, using a family-based 

association study design they found that the PTPN22 1858T allele of SNP (rs2476601) was significant 

(14.5%) in patients, while it was (4.1-8.6%) in healthy people and no homozygous cases. Genotypic analysis 

showed that the (rs2476601) heterozygous C/T genotype was highly associated with vitiligo (P=0.0012). The 

PTPN22 high-risk 1858T allele showed allelic association with vitiligo (P=0.024, OR= 2.16). Genetic 

makeup difference is probably the cause of this discrepancy from our study. Results of the current work 

disagreed with the results of the study conducted by [26] showed that PTPN2 1858T allele was associated 

with vitiligo in English patients. A study was done on 165 patients and 304 controls. It was found that allelic 

frequency of (GA) genotype was 23% in vitiligo group while it was 15.8% in the control group. Homozygous 

genotype (AA) was 3% in patients and 0.7% in healthy (P= 0.005). Also this disagreement with our study 

most likely due to ethnic difference. 

 

The study which was done on 187 patients and 232 controls by [7]; found that allele frequency (GA) genotype 

was (9.68%) in vitiligo patients and (3.88%) in controls at (P=0.0445).  No homozygous genotype (AA) was 

found. Also ethnicity probably plays the key role for this difference from our study.  

 

No statistically significant correlation was found neither between PTPN22 (rs2476601) genotypes frequency 

nor age of onset, duration, course, extent and clinical sites of vitiligo. 

 

To the best of our knowledge, no published studies were found to correlate PTPN22 (rs2476601) genotypes 

frequency and allele and the clinical data in patients group including age of disease onset, course, duration, 

site of affection and type of vitligo. 
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