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IntROduCtIOn
Psoriasis is a chronic and proliferative inflammatory disorder which 
clinically presents as raised, erythematous and scaly plaques on 
the body. Studies have indicated that prevalence of psoriasis in the 
Indian population is about 0.4-2.8% [1]. Psoriasis is classified on the 
basis of age of onset as: Type I (age of onset<40 years) and Type 
II (age of onset >40 years) [2]. Clinically, psoriasis includes several 
types like vulgaris, guttate, inverse, pustular, erythrodermic and 
arthritis. Of these types, PsV is seen in nearly 80% of the patients 
[1].

Psoriasis is a multifactorial disorder involving interaction between 
immunological, genetic and environmental factors. Immunological 
component involves interaction between various cell types that 
produces inflammatory cytokines [3]. Elevated expression of pro-
inflammatory cytokines like TNFa, Interleukins (IL) 2,6,8,12 and 
interferon γ appears to be responsible for initiation, maintenance 
and recurrence of skin lesions. In addition, reduced expression of 
anti-inflammatory cytokines like IL1, IL4 and IL10 is considered 
to represent an insufficient counter-regulatory capacity of the 
immunological system in psoriasis [3,4].

PsV patients commonly show elevated plasma levels of TNFa [5]. 
TNFa is a pro-inflammatory cytokine encoded by TNFa gene. It is 
located on chromosome 6p21.3 in the Major Histocompatibility 
Complex (MHC) region between MHC class I and II genes. -238G/A 
and -308G/A are two common Single Nucleotide Polymorphisms 
(SNPs) present in the promoter region that affects the expression 
of TNFa gene [6,7]. These two SNPs are associated with several 
inflammatory disorders that involve elevated expression of TNFa [7]. 
Studies in several worldwide populations have shown that functional 
polymorphisms at the -238 and -308 loci are associated with the risk 
of developing psoriasis [8-10]. The risk of psoriasis increases in the 
presence of -238A allele while it reduces in the presence of -308A 
allele. -308A allele is therefore protective in nature [8]. However, a 
recent study from Pune, India, found that -308A allele increases the 
risk of developing PsV [11]. The inconsistency of this observation 
with the worldwide data and lack of information in the South Indian 
population encouraged us to undertake this study.

MAtERIALS And MEtHOdS
We adopted case-control design for the study. The study population 
involved a total of 74 PsV patients and 74 age and gender matched 
healthy individuals as controls. Inclusion criteria for the selection 
were patients with erythematous plaques with silvery white 
micaceous scales. Exclusion criteria were psoriatic patients of 
subtype other than vulgaris. The control participants did not have 
a history of psoriasis and other diseases like diabetes, rheumatoid 
arthritis, ankylosing spondylitis, inflammatory bowel disease and 
Crohn's disease. Participants were selected from the Kolar area 
of Karnataka, India from March 2014 to March 2016. The study 
was approved by the Institutional Ethics Committee. Participants 
were enrolled in the study after obtaining informed consent. PsV 
was diagnosed based on history and clinical examination; PsV was 
considered as Type I if skin symptoms occurred before 40 years 
of age, and as Type II if age of onset was more than 40 years. 
Disease severity was assessed by determining the Psoriatic Area 
and Severity Index (PASI) [12].

Sample Collection and dnA Isolation: About 2-3 ml of peripheral 
blood was collected in EDTA vacutainer and stored at 4°C. Genomic 
DNA was purified from the peripheral blood lymphocytes using 
salting out method [13]. Purity of the DNA sample was analyzed by 
UV spectrophotometry (Perkin Elmer model Lambda 35, USA). 

Genotyping tnFa -308G/A: Genomic DNA was amplified by 
PCR using Bio-Rad C1000 Touch Thermal Cycler. The forward and 
reverse primer pairs used for the PCR assay were 5’- AGG CAA 
TAG GTT TTG AGG GCC AT -3’ and 5’- TCC TCC CTG CTC CGA 
TTC -3’ respectively [14]. Each 25 µl PCR reaction mix comprised 
of 1x assay buffer, 100 ng genomic DNA, 0.2 mM dNTP, 1 picomole 
of each primer, 1.5 mM MgCl2 and 1 unit Taq DNA polymerase 
(Bangalore Genei, India). The following PCR program was used 
for the amplification reaction: initial denaturation at 95°C for five 
minutes followed by 35 cycles at 95°C for 30 seconds, 63°C for 
30 seconds and 72°C for 30 seconds; final extension involved five 
minutes at 72°C. The PCR product was analyzed on 3% agarose 
gel. The 107 bp amplicon was digested with 10 units of NcoI (New 
England Biolabs, USA) at 37°C and analyzed on 3% agarose gel. 
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ABStRACt
Introduction: Tumour necrosis factor-alpha (TNFa) gene -308G/A 
polymorphism (rs1800629) are associated with psoriasis in 
several populations worldwide. Presently, there is no literature on 
the status of this polymorphism in the South Indian population.

Aim: To determine the profile of TNFa -308G/A polymorphism 
among psoriatic patients.

Materials and Methods: This case-control study involved 74 
patients with Psoriasis Vulgaris (PsV) and 74 age and gender 
matched healthy individuals. Patients were recruited from 
the Department of Dermatology of R.L. Jalappa Hospital 

and Research Center, Tamaka, Kolar, Karnataka, India, from 
March 2014 to March 2016. TNFa -308G/A polymorphism was 
genotyped by Polymerase Chain Reaction-Restriction Fragment 
Length Polymorphism (PCR-RFLP) method.

Results: The frequency of TNFa -308A allele 7.4% among 
psoriatic and 8.8% among non-psoriatic individuals. The 
difference was not statistically significant (p=0.82).

Conclusion: Our results indicate that TNFa gene -308G/A 
polymorphism is not a significant marker for the risk of developing 
PsV among South Indian (Karnataka) psoriatic patients.
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and control groups are summarized in [Table/Fig-3]. The distribution 
of the genotypes in both case and control groups was in agreement 
with Hardy-Weinberg equilibrium.

Allele frequency of -308A among PsV patients was 7.4% and 8.8% 
in the control group. The distribution of the-308A allele among cases 
and controls was compared by means of contingency table. A 
p-value for the distribution profile (p=0.82) was > 0.05 indicating that 
the two groups did not show any statistically significant difference.

We also compared the distribution of the genotype among patient 
and control groups. Homozygous major allele (GG) was the 
predominant genotype seen in both psoriatic and non-psoriatic 
individuals. The frequency was 86.5% in psoriatic and 82.4% in the 
non-psoriatic individuals. The minor allele (-308A) was present in 
very low frequency either in homozygous or heterozygous conditions 
in both the groups [Table/Fig-3]. The distribution of the genotypes in 
the two groups was compared by means of contingency table. The 
two groups did not show any statistically significant difference. 

The distribution of the genotypes was stratified on the basis of type 
of PsV and the data was analyzed for disease association by means 
of contingency table [Table/Fig-4]. The two subgroups did not show 
any major difference when they were tested separately. We then 
stratified the distribution of the genotypes on the basis of severity 
of PsV and subjected the profile to statistical analysis. Furthermore, 
no significant association was found either with mild and moderate-
severe subgroups. 

We saw familial incidence of PsV in four cases. Thus, the frequency of 
familial incidence was 5.4%. All four patients were male and showed 
Type I PsV. Of these, one patient showed mild PsV and the remaining 
three showed severe PsV. Genotype of TNFa-308G/A SNP was GG 
in two of these patients each and GA in the other two.

The pattern of restriction length polymorphism was analyzed as 
follows: GG (87+20 bp), AA (107 bp) and GA (107+87+19 bp) [14]. 
Representative agarose gel image is shown in [Table/Fig-1]. A 10% 
of the samples were randomly selected for confirmation and the 
results were 100% concordant. Sanger sequenced samples were 
used as positive controls.

[table/Fig-1]: Representative agarose gel electrophoresis image showing PCR 
amplicon and RFLP pattern for TNFa -308 G/A SNP. Lane 1, 100bp DNA ladder; 
Lane 2, PCR amplicon (107 bp); Lane 3, GG genotype (87 bp); Lane 4, GA geno-
type (107+87 bp); Lane 5, AA genotype (107 bp)

StAtIStICAL AnALYSIS
Sample size was calculated using OpenEpi web tool and data from 
the Pune study [11]. The number of samples required for 95% power 
was 60 cases and 60 controls. Statistical analysis was done using 
the Statistical Packages for Social Sciences software (SPSS, version 
22, SPSS Inc., Chicago, IL, USA). Contingency table was used to 
compare the allele and genotype frequencies of the two groups. 
A p-value was calculated using Fisher’s-exact test. Web program 
by Rodriguez and co-workers was used to test for conformity to 
Hardy-Weinberg equilibrium [15]. A p-value <0.05 was considered 
as statistically significant. 

RESuLtS
Summary of the clinical profile of the PsV patients included in the 
study is listed in [Table/Fig-2]. The age of the PsV patients ranged 
from 22-78 years. Among them 54 (72.9%) were males and 20 
(28.7%) were females. The age of the normal healthy individuals 
included as controls ranged from 20-70 years. Among them 56 
(75.7%) were males and 18 (24.3%) were females. The prevalence 
of Type I and Type II forms was found to be almost similar. Almost 
48.6% of the patients showed Type II PsV and 51.3% of the patients 
showed Type I PsV. In terms of disease severity, 43% of the patients 
showed mild form and 57% of the patients showed moderate to 
severe form of PsV. 

All patients and control subjects were genotyped for the TNFa-
308G/A polymorphism. Allele and genotype frequencies in patient 

parameter Observation

Gender

- Patients (n = 74) Male: 54 - Female: 20

- Controls ( n = 74) Male: 56 - Female: 18

Age (years)

- Patients 41.0±13.9

- Controls 42.0±13.9

Clinical type

- Type I 38

- Type II 36

Severity

- Mild 32

- Moderate -Severe 42

[table/Fig-2]: Demographic and clinical characteristics of cases and controls.

allele/Genotype
Cases
(n = 74)

Controls
(n = 74)

p-value

G 137 135 0.82

A 11 13

GG 64 61 0.65

GA 9 13

AA 1 0

[table/Fig-3]: Distribution of TNFa -308 G/A alleles and genotypes in the study 
population.

Genotype Mild Moderate-Severe Type-I Type-II

GG 27 37 34 30

GA 4 5 6 3

AA 1 0 1 0

[table/Fig-4]: Distribution of TNFa -308 G/A genotypes in the psoriatic subgroups.
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dISCuSSIOn
Elevation of plasma levels of TNFa cytokine in PsV patients is 
well documented [3]. However, the underlying mechanism that 
results in the increase is not clear. There are a number of SNPs 
in the promoter region of TNFa gene which affects the expression 
and thus, the plasma levels of TNFa [7,16]. The common SNPs 
that occur in the promoter region of TNFa gene are –238G/A, 
–308G/A, –857C/T, and –1031T/C. The status of TNFa gene 
promoter sequence polymorphism in psoriatic patients has been 
evaluated in several worldwide populations [17,18]. The data 
from these association studies has been analyzed by at least two 
meta-analyses [17,18]. Both the meta-analyses found that -238A 
increased the risk while -308A reduced the risk of developing 
psoriasis. The two SNPs are assumed to affect the development 
of psoriasis through separate mechanisms. It is assumed that 
-238A allele promotes the development of psoriasis by increasing 
the gene expression of TNFa. In contrast, -308G reduces the gene 
expression which potentially impairs the clearance of skin infections 
by pathogens like Candida or Streptococci and thus, predisposes 
the individual to develop psoriasis [8]. Twin studies indicate that 
genetic factors influence the development of psoriasis by about 
68% [19]. Nearly, 10 genetic loci are indicated to be involved in the 
genetic predisposition. Of these, PSORS1 and PSORS2 are due to 
HLACw06 and CARD14 genes respectively [20,21]. These genetic 
variants show incomplete penetrance. For example, only about 10% 
of patients who are positive for HLA-Cw6 allele develop psoriasis. 
This observation indicates the involvement of modifier genes and 
environmental triggers [22,23]. Genetic variations in TNFa have 
been an area of intense study since the gene occurs in the HLA 
class I region [24]. 

Most of the genetic association studies on TNFa gene are reported 
from populations that belong to the Caucasian or Mongoloid 
ethnicity [17]. Literature on the profile of polymorphisms in TNFa 
gene among Indian psoriatic patients is scanty. The single study 
by Moorchung NN and co-workers based in Pune (Maharashtra 
State), India, found that-308A increased the risk of developing 
psoriasis (p=0.0001; odds ratio=4.38) [11]. The results of this study 
are in contrast to the meta-analyses of global studies in which 
-308A is found be protective (odds ratio ~0.5) in role. The conflict 
in the nature of the association encouraged us to re-examine the 
frequency in a novel population. The ethnic heterogeneity of the 
Indian population necessitates testing of association studies in 
multiple sub-populations. This study is an effort in such a direction. 
This study did not find any statistically significant difference in the 
distribution of TNFa-308G/A alleles and genotype between psoriatic 
and non-psoriatic individuals. 

Efforts have been made to explore the role of TNFa-308G/A 
polymorphism in understanding the pharmacogenetics of anti-TNFa 
therapeutics. Monoclonal antibodies and recombinant protein bio-
similars have been developed to neutralize TNFa with the objective 
that these molecules can be used as therapeutics in conditions where 
the cytokine plays a major role. Some of the common examples of this 
class of molecules are infliximab, adalimumab and etanercept [25]. 
Studies have shown that TNFa-308G/A polymorphism influences 
the clinical response to TNFa inhibitors like etanercept, infliximab, 
and adalimumab [25,26]. In these studies, patients with -308G/G 
genotype show better response to anti-TNFa therapeutics than 
those with -308A/A genotype. Similar association has also been 
noticed on treatment of rheumatoid arthritis patients with infliximab, 
adalimumab and etanercept [27]. Our data holds significance in 
the context of pharmacogenetics of anti-TNFa therapeutics. TNFa 
-308G/G genotype was the predominant genotype seen among 
psoriatic patients included in this study (86.4%). This observation 
encourages us to propose that TNFa inhibitors may be a promising 
therapeutic option for treating psoriasis in our population.

LIMItAtIOn
Our study is a preliminary explorative study and was conducted in 
a single center. Further studies involving larger sample size from 
multiple centers are necessary to confirm our findings.

COnCLuSIOn
The results obtained in this study encourage us to conclude that 
TNFa-308A allele may not be associated with the risk of developing 
PsV in the South Indian population. The difference of our data 
with the Pune study and the conclusions of the meta-analyses 
indicates that the landscape of TNFa-308 G/A polymorphisms 
among psoriatic patients may be uniquely different. Given the ethnic 
diversity of India, further studies from multiple study centres rather 
than larger studies from a single centre would be more useful to 
understand the association between TNFa-308G/A polymorphisms 
and predisposition to psoriasis.
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