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ABSTRACT

The protein tyrosine phosphatase non-
receptor 22 (PTPN22) 1858 C>T poly-
morphic variant gene (rs2476601)
displays an association with systemic
lupus erythematosus (SLE) and other
autoimmune diseases. However, its
contribution to SLE has been found to
be disputable. We therefore examined
the association of PTPN22 1858 C>T
polymorphism with susceptibility to
SLE in the Polish population, among
patients with SLE (n=150) and controls
(n=300). We found a contribution of
the PTPN22 1858 C>T polymorphism
to the incidence of SLE. Women with
the PTPN22 TT and PTPN22 CT geno-
types displayed a 2.016-fold increased
risk of SLE (95% CI=1.324 — 3.070,
P=0.0014). However, we did not observe
an increased risk for the homozygous
PTPN22 TT genotype OR= 2.552 (95%
CI=0.6748-9.64, p=0.1675). Our re-
sults confirm an association of the 1858
C>Tpolymorphism of the PTPN22 gene
with SLE, which was previously ob-
served in other populations.

Introduction

Systemic lupus erythematosus (SLE) is
a complex disease characterized by loss
of self-tolerance causing immune-medi-
ated tissue destruction (1, 2). Defective
function of CD4* T cells and abnormal
activation of B cells result in autoanti-
body production and immune complex
formation (3-5). SLE is a multifactorial
disease caused by interactions of en-
vironmental and genetic factors (6-9).
Involvement of prone genes in SLE eti-
ology has been examined, and series of
genes that encode proteins relevant for
the function of immune cells have been
considered as candidate susceptibility
genes for SLE morbidity (7-9).

The protein tyrosine phosphatase
non-receptor 22 (PTPN22) 1858 C>T
polymorphic variant gene (rs2476601)
displays an association with SLE and
other autoimmune diseases (10, 11).
The PTPN22 gene is located in chro-
mosome 1pl13.3-p13.1 and encodes
lymphoid-specific phosphatase (Lyp)
(12-15). Lyp is an intracellular protein
tyrosine phosphatase, which uses a pro-
line-rich motif to interact with the SH3
domain of the Csk kinase and inhibits
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kinases contributing to T-cell activation
(12). The PTPN22 1858 C>T transition
alters the amino acid at position 620
from highly conserved arginine (R) to
tryptophan (W). This amino acid sub-
stitution is located in the proximal pro-
line-rich SH3-binding domain (10, 12).
The change from arginine to tryptophan
disrupts the interaction of Lyp with Csk,
thereby disturbing the regulation of the
T cell receptor-signaling kinases, Lck,
Fyn, and ZAP-70 (10-14).

It has been reported that the PTPN22
1858T allele contributes to numerous
autoimmune diseases, including rheu-
matoid arthritis (14, 16-24), type 1 dia-
betes mellitus (25-27), and Grave’s dis-
ease (27-29), as well as SLE (30-33).
Despite the contribution of PTPN22
1858C>T to various autoimmune dis-
eases, there are some autoimmune dis-
orders in which PTPN22 1858 C>T
does not seem to play a role in suscep-
tibility (34-38). Moreover, contribution
of the PTPN22 1858 C>T polymor-
phism in SLE development has been
found to be controversial (39). There-
fore, we investigated the prevalence of
PTPN22 1858 C>T polymorphic vari-
ants in Polish patients with SLE.

Patients and methods

Patients and controls

One hundred and fifty patients (only
women) diagnosed with SLE according
to the American College of Rheuma-
tology Classification (ACRC) criteria
for systemic lupus erythematosus were
chosen in a consecutive manner for
studies at the Institute of Rheumatology
in Warsaw, Poland (40, 41). The control
group consisted of 300 healthy women
of Polish Caucasian origin, recruited
from individuals who had a compre-
hensive examination at the Institute of
Mother and Child in Warsaw.

The protocol of the study was approved
by the Local Ethical Committee of
Poznani University of Medical Scienc-
es. Written informed consent was ob-
tained from all participating subjects.
Clinical manifestations were deter-
mined at the time of SLE diagnosis.
Clinical manifestations of SLE in the
patient group included central nerv-
ous system (seizure, psychosis, organic
brain syndrome, visual disturbances,
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Table I. Association of the PTPN22 polymorphisms in SLE patients and controls.

n. Genotype distribution
absolute number (frequency %)

Allele

absolute number (frequency %)

Odds ratio P
(95% CI)

C/C T/C T/T C T
Controls
Total 300 227 (76) 69 (23) 4(1) 523 (87) 77 (13) 0.0013 2.552 (0.6748-9.649)* 0.1675
8 &
o, ®©
£ % SLE
™ Total 150 91 (61) 54 (36) 5(3) 236 (79) 64 (21) 2.016 (1.324-3.070)° 0.0014

The odds ratio was calculated for *homozygous patients carrying risk allele vs. homozygous or heterozygous, *homozygous or heterozygous carrying risk
ygous p ying Y8 Y8 Y8 Y8

allele vs. homozygous. “Fisher’s exact test.

cranial nerve disorder, lupus headache)
and vascular manifestations (vasculitis,
Raynaud’s phenomenon, thromboem-
bolism). The renal and musculoskeletal
manifestations encompassed urinary
casts, hematuria, proteinuria, and pyu-
ria, as well as myositis and arthritis,
respectively. Pleurisy and pericarditis
characterized serosal manifestations,
and a new rash, alopecia, and mucosal
ulcers were used to assess dermal clini-
cal findings. Immunologic manifesta-
tions involved patients with a decrease
of CH50, C3, or C4 below the lower
limit, and with most of these patients
possessing anti-double stranded DNA
antibody (anti-dsDNA Ab). Constitu-
tional and clinical findings included fe-
ver >38°C, while hematologic findings
encompassed thrombocytopenia and
leucopenia.

The mean age of SLE patients at diag-
nosis was 35+14 years and for controls
36+11 years. The mean disease dura-
tion at the time of the study was 6+3
years. We also established that in our
investigated group there was a positive
SLE diagnosis in first or second degree
relatives in approximately 2% of the
SLE patients.

Clinical manifestations of SLE in the
patient group include central nervous
system (16%), vascular (16%), renal
(57%), musculoskeletal (55%), sero-
sal (19%), dermal (56%), immunologic
(45%), fever (8%), and hematologic
(38%) components.

Genotyping

DNA was isolated from peripheral
blood lymphocytes by salt extrac-
tion. Polymorphic variants of PTPN22

1858C>T were identified using PCR
with primer pair 5° TTTATTTT-
GCTTTTTCCTTGAATG 3’ and 5’
TCCTGGAAGAAAGTGAATATAG
3’; enzyme digestion followed the
identification process. The PCR-am-
plified fragments of the PTPN22 that
were 726bp in length were subjected
to digestion with Rsal (GT/AC). The
-1858T allele was cleaved into 466bp
and 260bp fragments, whereas the
1858C allele was cleaved into 466bp,
216bp, and 44bp. DNA fragments were
separated by electrophoresis on 3%
agarose gel and visualized by ethidium
bromide staining. Confirmation of poly-
morphism was performed by sequenc-
ing analysis.

Statistical analysis

The distribution of genotypes in all
groups was evaluated for deviation
from Hardy-Weinberg equilibrium.
The Fisher’s exact test was applied to
examine differences in the genotypic
and allelic distribution between pa-
tients and controls. The Odds Ratio
(OR) and 95% Confidence Intervals
were also calculated. A p-value <0.05
was considered statistically significant.
Power analysis was performed using
Fisher’s exact test, which is available
at an on-line internet service, http://
biostat.mc.vanderbilt.edu/twiki/bin/
view/Main/PowerSampleSize.

Results

Distribution of PTPN22 1858 C>T
gene polymorphism in patients

with SLE

Genotype analysis of the 1858 C>T
polymorphism revealed no significant
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deviation form Hardy-Weinberg equi-
librium in patient and control groups.
The prevalence of the T allele was 1.6-
fold times higher in patients than in
controls, and reached 21% and 13%
in these groups, respectively (Table
I). The frequencies of homozygous
PTPN22 TT genotype in patients and
controls were 3% and 1%, respectively
(Table I). Moreover, the frequency of
heterozygous PTPN22 CT in patients
was also higher compared to controls,
and amounted to 36% and 23% in these
groups, respectively (Table I).

We found that women with the
PTPN22 TT and PTPN22 CT geno-
types displayed a 2.016-fold increased
risk of SLE (95% CI=1.324 — 3.070,
p=0.0014). However, we did not observe
an increased risk for the homozygous
PTPN22 TT genotype OR=2.552
(95% CI1=0.6748-9.64, p=0.1675).
The OR for allele frequency showed a
1.842-fold increased risk of SLE (95%
CI=1.278 — 2.655, p =0.0013). The sta-
tistical power of this study amounted to
88% for the PTPN22 TT and PTPN22
CT genotypes and 21% for the PTPN22
TT genotype.

We did not observe a significant asso-
ciation between clinical manifestations
of SLE and disease activity and preva-
lence of PTPN22 1858 C>T variants.

Discussion

Tyrosine phosphatases detach phos-
phate from tyrosine residues and regu-
late T cell signal transduction, which
plays a crucial role in various aspects
of T cell function (42). Alteration of
tyrosine phosphatase functionality has
been demonstrated in the pathogenesis
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of human diseases (43). It has been
suggested that disturbance in tyrosine
phosphorylation in SLE T cells is linked
to T cell effector dysfunction, which is
observed in the immunopathogenesis
of SLE (4, 44, 45).

Lyp is a tyrosine phosphatase, which
has had its specific role in T-cell acti-
vation confirmed by observation of the
threshold reduction for T-cell-receptor
signaling in knock-out PTPN22 gene
mice (15). Moreover, the functional sig-
nificance of Lyp in negative regulation
of T cells and its location in the chro-
mosome region associated with SLE
and rheumatoid arthritis (RA) suscep-
tibility (46, 47) make it a good genetic
marker for SLE and other autoimmune
diseases. Experiments in vitro have re-
vealed that the Lyp tryptophan variant
binds less efficiently to Csk than the
Lyp arginine variant. This suggests that
T-cells expressing the T-allele may be
hyperresponsive, and consequently, in-
dividuals carrying this allele could be
susceptible to developing autoimmune
disorders (13, 14).

In the present study, we found an as-
sociation between the functional 1858
C>T polymorphism of the PTPN22
gene and susceptibility to SLE. Our
observations confirm the findings of
Orozco et al., Kyogoku et al., and
Reddy et al., who demonstrated an as-
sociation of 1858 C>T polymorphism
to SLE (30, 31, 33). In contrast, Wu et
al. did not observe a contribution of
the PTPN22 1858 C>T gene polymor-
phism in Caucasian SLE patients from
northern America, the UK, or Finland
(39). They found that this polymor-
phism can be a risk factor for comorbid
autoimmune thyroid disease in patients
with SLE (39). These contradictory re-
ports can be explained by the findings
of Kaufman et al., who discovered an
association between the PTPN22 1858
T allele and familial SLE but not with
sporadic SLE in Europeans and Ameri-
cans (48). The differences in influence
of the PTPN22 1858 C>T gene poly-
morphism on SLE morbidity may also
result from other diseases and genetic
heterogeneity that usually confound the
investigation of complex multigenic dis-
eases. Different environmental factors
together with genetic heterogeneity may

also affect the impact that the PTPN22
1858 C>T polymorphism has on SLE
incidence (6). It is possible that other
polymorphisms in linkage disequilib-
rium with PTPN22 1858 C>T may be
responsible for the contribution to the
development of SLE.

However, to more precisely determine
the contribution of the PTPN22 tryp-
tophane variant to SLE morbidity, fur-
ther investigation of the prevalence of
these variants in other populations is
needed.
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