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ABSTRACT
Objective. It has recently been report-
ed that some autoimmune diseases
seem to be associated with a functional
polymorphism in PTPN22, a gene
which encodes a phosphatase known to
be important in T-cell signaling. The
aim of our study was to check for the
prevalence of the PTPN22 R620W
polymorphism in patients with systemic
sclerosis.
Methods. DNA samples from 54 sys-
temic sclerosis patients and 55 healthy
controls were obtained from peripheral
blood and genotyping was performed
by means of a restriction fragment
length polymorphism analysis of PCR
products (RFLP-PCR).
Results. Allele frequency for the T
allele was slightly higher in the
patients group (0.074 versus 0.055).
Eight out of the 54 systemic sclerosis
patients (14.8 %) were heterozygous
for this single nucleotide polymor-
phism whereas the CT genotype was
found in 6 out of the 55 controls
(10.9%).  Nevertheless, the difference
did not reach statistical significance (p
= 0.542). Neither certain antibodies
linked to systemic sclerosis (anti-cen-
tromere and anti-topoisomerase I anti-
bodies) nor any particular clinical
involvement were associated with the
polymorphism.
Conclusions. This particular single
nucleotide polymorphism of PTPN22
does not seem to be associated with
systemic sclerosis. 

Introduction
Systemic sclerosis (SSc) is a multisys-
temic inflammatory disorder character-
ized by cutaneous and visceral fibrotic
changes (1). An overproduction and
accumulation of collagen in skin and
viscera is the major pathological fea-
ture and microvasculature abnormali-
ties are also frequently found (2). It is
considered an autoimmune disease and
anti-centromere and anti-topoiso-
merase I antibodies are frequently
reported in different subsets of SSc (3,
4). Furthermore, it has become clear
that the activated cellular-immune sys-
tem plays a central role in the patho-
genesis of SSc. Early on the presenta-
tion of the disease, macrophage infil-

trates have been detected in biopsies
from affected skin (5). These cells are
CD14+ and express Class II MHC,
which suggest that they are activated.
Prior activation of peripheral blood T
cells in SSc is also evident by the
increased expression of high affinity
IL-2R and the fact that sera from SSc
patients contain a three-fold higher
level of serum IL-2. An uncontrolled
activation state could be responsible
for the release of different cytokines
that in turn would initiate and/or per-
petuate the fibrotic process as well as
the endothelial and vascular alter-
ations; the fibroblast proliferation and
collagen production as well as various
endothelial cell functions are indeed
modulated by them (6, 7).
Protein tyrosine phosphatases (PTPs)
are involved in T-cell activation; in this
case, their mechanism of action con-
sists on the dephosphorilation and inac-
tivation of the T-cell antigen receptor
(TCR)-associated kinases and their
substrates. Among PTPs, the protein
(lymphoid-specific phosphatase, LYP)
encoded by the PTPN22 gene has
recently been found to play an impor-
tant role as a negative regulator of T-
cell activation. In fact, its deficiency
induced by RNA interference (8) or
gene targeting (9) causes marked
increases in TCR signaling. LYP inter-
acts through its most N-terminal pro-
line-rich domain (P1) with the SH3
domain of the Csk kinase, an important
suppressor of the Src family kinases
(such as Lck and Fyn), which mediate
TCR signaling. In vitro experiments
have shown that the substitution of a
highly conserved arginine by trypto-
phan (R620W) in the P1 domain avoids
such an interaction between LYP and
Csk (8, 10); consequently, the suppres-
sion of the T-cell activation does not
take place. This substitution is due to a
single nucleotide polymorphism (SNP)
of PTPN22 (1858C Æ T; National Cen-
ter for Biotechnology Information
dbSNP no. rs2476601). 
Lack of suppression of T-cell activation
may obviously lead to a hyper-reactive
state that could be associated to the sus-
ceptibility to autoimmune disease. The
first to make such an assumption and to
confirm the potential role of the
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R620W polymorphism were Bottini et
al. (10). They reported the association
of the SNP with type 1 diabetes melli-
tus (T1D). Later on, other groups have
corroborated not just the increased fre-
quency of the CT and TT genotypes
among TD1 patients, but also in other
autoimmune diseases such as rheuma-
toid arthritis (RA) (8), systemic lupus
erythematosus (SLE) (11), and Graves’
disease (12), among others. In some
cases, the presence of the minor allele
seems to be linked to the severity of the
disease as in rheumatoid arthritis (RA)
(13), and a dose effect has also been
established in both SLE and RA, with
the risk conferred by the homozygous
TT genotype being twice that conferred
by heterozygosity (11, 14). All these
studies prompt us, therefore, to think
about the possibility of this SNP being
linked either to autoimmunity in gener-
al or to some autoimmune illnesses in
particular. In order to ascertain the true
role of this mutation in SSc, we evalu-
ated its presence in a Spanish Cau-
casian population. 

Patients and methods
Patients
A total of 54 SSc women and 55
healthy control women from the Inter-
nal Medicine Department of Hospital
Vall d’Hebron were enrolled. Patients
were classified according to LeRoy’s
criteria (1). Data on immunological
findings [anti-centromere (determined
by an immunofluorescence technique)
and anti-topoisomerase I antibodies
(determined by immunoblotting)] and
several clinical manifestations (pul-
monary arterial hypertension, intersti-
tial lung disease, scleroderma renal cri-
sis, and cardiac involvement) were
available for most of the patients. Cri-
teria for evaluating such manifestations

have been previously detailed by us
(15). Written informed consent was
obtained for each participant and all the
procedures followed were in accor-
dance with the standards of our Hospi-
tal’s committee. 

Genotyping analysis
Genomic DNA was prepared from
whole blood using the QIAamp DNA
Blood Maxi Kit (QIAGEN GmbH,
Hilden, Germany) and a 215 bp-poly-
merase chain reaction (PCR) fragment
was generated. GeneCraft (Heidelberg,
Germany) supplied all the reagents but
the primers, which were purchased
from Invitrogen Life Technologies
(Paisley, Scotland). Measures were
taken to prevent contamination and a
negative control (water) was included
in each run. Besides the DNA, each
reaction contained 0.2 Mm dNTPs, 2.5
mM MgCl2, 1X Taq polymerase buffer,
0.5 units of Taq DNA polymerase, and
10 pmoles of primers P1 and P2 (P1: 5'-
TCACCAGCTTCCTCAACCACA-3';
P2: 5'-GATAATGTTGCTTCAACG-
GAATTTA-3'). Twenty-five-microliter
reactions were carried out in a What-
man Biometra Tgradient thermocycler
(Goettingen, Germany) under the fol-
lowing conditions: denaturation at
95ºC for 5 min.; thirty-five amplifica-
tion cycles consisting of 30 sec. at
95ºC, 30 sec. at 60ºC, and 30 sec. at
66ºC; and seven additional minutes at
68ºC. 
The newly made 215 bp DNA fragment
was then digested with Xcm I under the
following conditions: 13.1 µl of the
reaction were incubated with 2 units of
Xcm I (New England Biolabs Inc.,
Beverly, MA, USA) along with its cor-
responding buffer. The base change
creates a new cleavage site for this
enzyme. Thus, if the mutation is pre-

sent, two digested products are
obtained, their sizes being of 170 bp
and 45 bp (see Fig. 1). The 15 µL
digestion reaction was loaded in a 3%
agarose gel. Following electrophoresis,
fragments were visualized by staining
with SIBR Green I (Sigma, Madrid,
Spain). We even sequenced the 215 bp-
PCR product of 10 patients to further
validate the digestion assay and the
concordance between the two methods
was 100 %.
To make sure that our digestion reac-
tion was performing well, we also
amplified a 215 bp DNA fragment
upstream the region of interest which
happened to contain a restriction site
for Xcm I. Forward and reverse primers
(P3: 5'-GTATGTAACTACCCTGA-
GAGG-3'; P4: 5'-AGTGGCTTTTTG-
GAGGTGTCTC-3') were designed to
generate a PCR product that also pro-
duced 170 bp- and 45 bp- long frag-
ments after digestion. PCR conditions
were similar to the ones mentioned
above, except for the primer (20
pmoles) and the MgCl2 (1.25 mM) con-
centrations. 

Statistical analysis
Hardy-Weinberg equilibrium was
checked by using the Tools for Popula-
tion Genetic Analyses (TFPGA) pro-
gram version 1.3. The Pearson chi
squared test (or Fisher’s exact test,
where applicable) was performed to
determine the significance of a fre-
quency difference between groups with
the SPSS software, version 10.0. A p-
value lower than 0.05 was considered
significant. 

Results and discussion
Genotype frequencies were in Hardy-
Weinberg equilibrium in cases and con-
trols. Allele frequency for the T allele
was slightly higher in the patients
group: 0.074 versus 0.055. Eight out of
the 54 SSc patients (14.8 %) were het-
erozygous for the SNP whereas the CT
genotype was found in 6 out of the 55
controls (10.9%).  Nevertheless, the
difference did not reach statistical sig-
nificance (p = 0.542, by Pearson chi-
square test). None individual was
found to be homozygous for the poly-
morphism neither in the patients nor in
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Fig. 1. Restriction enzyme digestion analysis of PCR products by Xcm I. Representative scleroderma
individuals of each of the two genotypes found (CC or CT) are shown. Control: PCR fragment
upstream the region of interest containing a restriction site for Xcm I. M: 100 bp molecular weight
marker DNA. 3% agarose gel stained with SYBR Green I.
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the controls, which is somehow in
accordance with the other studies
reported so far in where the TT geno-
type has been occasionally detected. In
fact, Orozco et al. (16) have recently
found that the frequency of the TT
genotype in an enlarged healthy Span-
ish population composed of 512 indi-
viduals was just of 0.8%, the heterozy-
gous genotype being also similar to
ours (12.3%). On the other hand, it is
important to keep in mind that these
percentages may differ from those
observed in other populations with a
different ethnic background. Thus, as
emphasized by Begovich et al. (8), the
T-allele frequency may be very low or
even non-existent, as in the Han Chi-
nese population (none of the 100
healthy people carried the SNP).
Differences were non-existent when
comparison was made between those
with limited scleroderma (5 out of 39
(12.8%) had the T-allele) and those
with diffuse scleroderma (3 out of 13
(23.1%) were heterozygous for the
polymorphism) (p = 0.396, by Fisher’s
exact test). It is also important to point
out that the PTPN22 polymorphism did
not seem to be statistically associated
with neither immunological nor clini-
cal features (see Table I). Nevertheless,
once antibody and clinical subsets were
thus considered, study cohorts were in
general too small to achieve a reliable
negative conclusion. 
Based on our data, we should conclude
that this particular nucleotide change
does not appear to be associated with
SSc in the Spanish population. Other
autoimmune diseases, such as multiple
sclerosis, celiac disease, primary scle-
rosing cholangitis, primary Sjögren’s
syndrome, Crohn’s disease, and giant
cell arteritis, have not been associated
to this SNP either (17-21). On the other
hand, SSc (as all autoimmune disor-

ders) is actually a complex disease and
believing that only one intracellular
enzyme could be responsible for pro-
tecting against autoimmunity seems to
be quite simple. Since the contribution
of genetics factors to the development
of SSc is strongly supported, it is obvi-
ous that further research is needed in
order for us to ascertain whether other
genes are simultaneously involved in
the pathology of SSc.  
Given the fact that this SNP has, how-
ever, been linked to other autoimmune
diseases, we could hypothesize that
there may be a common mechanism
underlying this association in all of
them; such a mechanism would not
then probably be shared with SSc. The
expression of PTPN22 is largely con-
fined to haematopoietic tissues and all
subtypes of normal human peripheral
blood cells (PBMCs) (8). Nevertheless,
it is unknown whether the missense
mutation presented in this work affects
the correct function of all these cells.
Maybe some cells are more vulnerable
to it than others. It would be interesting
to study such an effect and see how it
could be related to the different dis-
eases based on the predominant affect-
ed cell subtypes found in each one.
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