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Lack of association ofT cell receptor V138
polymorphism with rheumatoid arthritis in United
Kingdom and Italian white patients

Claudio Lunardi, Mark Ibberson, Stefano Zeminian, Giorgio De Sandre, Alex K So

Abstract
Objectives-To study if the reported
association of a BamH I 2kb RFLP of the
T cell receptor VP8 gene with DR4+
rheumatoid arthritis patients is found in
non-American white populations.
Methods-The frequency of this RFLP in
two different populations was analysed.
Eighty one northern Italians were studied
for HLA-DR genotypes and V(S8 poly-
morphism, and 29 DR4+ British white
patients were studied for Vi8 poly-
morphism.
Results-No association between the VP8
RFLP and DR4 was found with rheuma-
toid arthritis in both groups.
Conclusion-The reported V08-DR4 as-

sociation is not generally applicable. The
lack of association in our populations may
be due to genetic differences, or to dif-
ferences in factors which shaped the T cell
repertoire.

(Ann Rheum Dis 1994; 53: 341-343)
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Rheumatoid arthritis (RA) is an autoimmune
disease characterised by chronic articular
inflammation. Little is known about its
aetiology and pathogenesis, but genetic factors
play an important role. The association with
HLA-DR4 and -DRI is well known, but HLA-
linked genes have been calculated to account
for only 40% of the total genetic contri-
bution.' Other genes are therefore likely to
influence susceptibility to RA, among which
the T cell receptor (TCR) genes are strong
candidates.
T cells play a central role in the pathogenesis

of rheumatoid synovitis because they infiltrate
the synovium, express surface molecules of
cellular activation, and therapies targetted at
the T-cell can reduce the severity of disease.
Since T cells are activated via the TCR, which
recognises antigenic peptides bound to MHC
molecules, it is reasonable to propose that
genetic differences at the TCR loci may

influence the susceptibility to RA. TCR
germline polymorphism is one mechanism of
generating diversity in the expressed TCR
repertoire in humans. The shaping of the
repertoire occurs principally in the thymus,
where positive and negative selection of T
lymphocyte takes place, and changes in the
TCR repertoire has been found to correlate
with HLA type.2 Therefore HLA-DRB 1 alleles

may predispose to RA by selection of a
particular TCR repertoire.

Studies in RA have shown an association
between HLA-DR4 and a 2 kb polymorphic
restriction fragment ofBamH I digested DNA,
detected with a TCR V18 probe.3" Other
investigators have reached different con-
clusions.5 One explanation for these dif-
ferences is the genetic heterogeneity of the
differing populations studied.

Trans-racial studies have been useful in
determining the role of MHC polymorphisms
in disease associations, such as in diabetes
mellitus and RA. We have therefore tried to
determine if this association holds true
across ethnic boundaries, by comparing the
frequencies of the BamH I V38 restriction
fragment length polymorphisms (RFLP) in
a group of well characterised Northern
Italian and British white patients with RA,
with geographically and ethnically matched
controls.

Patients and methods
PATIENTS AND CONTROLS SELECTION

Two groups of patients were studied with
matched local controls. The first group
comprised 81 white Northern Italian patients
with RA according to the American
Rheumatism Association criteria8 who were
attending the Rheumatology Clinic of the
University Hospital in Verona. All patients
were positive for rheumatoid factor and had
joint erosions on radiography. Eighty five
unrelated control subjects were selected from
local white volunteers who were healthy staff
members of the University Hospital.
The second group consisted of white British

patients with RA who were attending the
Rheumatology Clinic of Hammersmith
Hospital, London. Twenty nine were HLA-
DR4+. All were seropositive and had erosions.
Twenty three DR4+ normal subjects served as
the control group.

ANALYSIS OF GENOMIC DNA

DNA was extracted from peripheral blood
leucocytes. HLA-DR typing was performed by
RFLP analysis ofTaq I digested DNA.9
To identify TCR V138 polymorphism,

10 micrograms of DNA were digested with
BamH I and Southern blots hybridised with a
V18 probe.'0 The polymorphic bands of 23 kb
and 2 kb were identified."
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STATISTICAL ANALYSIS
Allele and genotype frequencies were com-
pared with the chi-square test with continuity
correction, using 1 degree of freedom for allele
frequency analysis, and 2 degrees of freedom
for genotype analysis. Odds ratio with 95%
confidence intervals are shown for HLA-DR
analysis.

Results
HLA-DR ASSOCIATIONS
Table 1 shows the DR4 and DRI distribution
in the northern Italian patient and control
groups. The frequency of DR4 in patients
with RA was not significantly different from
controls. The frequency of DRI in RA was
increased, and this was statistically significant
(table). The contribution of DR4 in northern
Italians was further analysed using the relative
predispositional effect method,'2 and this did
not show a significant association with RA.
The prevalence of DR4+ in our British white
population was 62%, similar to that previously
reported. "

V,B8 POLYMORPHISM
We failed to find an association between V18
RFLP and RA in either population. There

Table 1 DR antigen frequencies among northern Italian patient and control populations

Patients Controls OR
n 81 85 (95% confidence interval)

DR4+ 21 (260/6) 15 (17-6%) 1-63 (0 77-3 44)
DR1+ 26 (32%) 14 (16-5%)* 2-39 (1-14-5-02)

DR1 patients v controls Xk, = 4-72, p = 0-029.

Table 2 Genotypic and allelic frequencies ofBamH I V/38
RFLP in Italian patients and control subjects

Genotype (kb) RA patients Controls
n=81 n=85

23, 23 18 (22-2%) 16 (18-8%)
23, 2 38 (4699%) 41 (48 3%)
2, 2 25 (30-8%) 28 (32-9%)
Allele (kb)
23 74 (45.7%) 73 (42 9%)
2 88 (54-3%) 97 (57-1%)

Table 3 Summary ofBam HI TCR V,38 RLFPfrequencies in patients with RA and
controls

Genotype frequency ('o) Allelefrequency OR p*
(0O)

23, 23 2, 23 2, 2 2kb

Wallin et al Patients (43) = = 65 076 0391991 Controls (100) = = = 71
Malhotra et al Patients (29) 24 55 21 48 1-05 0 99

1992 DR4+ (16) 25 44 31 53 0-6 0 49
Controls (48) 29 48 23 47
DR4+ (13) 8 54 38 65

Funkhouser etal Patients (45) 22 45 33 53 1-20 0 57
1992 DR4+ (26) 19 42 39 59-6 2-49 0-019

Controls (76) 22-5 55 22-5 49
DR4+ (39) 38 49 13 37

de Vries et al Patients (118) 26 48 25 50 1-17 0-44
1993 DR4+ (61) 25 56 20 48

Controls (110) 29 50 21 46
DR4+ = = = =

Our study (DR4+) Br Patients (29) 28 48 24 48 0-784 0-67
Br Controls (23) 17 57 26 54
ItPatients (21) 14 72 14 50 1 0 0.99
It Controls (15) 33-3 33-3 33-3 50

OR = odds ratio.
*p value derived from x2 analysis of the 2kb allele's distribution in patients v controls (I df).
Br = British, It = Italian; = not reported.

were no significant differences between the
genotypic and allelic frequencies of the
BamH I 23 kb and 2 kb fragments among
northern Italian patients with RA and
controls (table 2). Stratification of the data
according to HLA-DR4 status similarly
failed to reveal any significant differences
both among the Italian and the British
populations (table 3). Similar results were
found among DR1+ and DR4/DR1+ subjects
(data not shown). The number of Italian
patients with RA who possessed the 23/2
genotype was increased compared with
controls (71P4% v 33.3%), but the differ-
ence did not reach statistical significance
(chi-square with 2 df = 5-143; p > 005).

Discussion
Among genes which may account for the non-
MHC component of genetic susceptibility to
autoimmune diseases, the TCR genes are
strong candidates. However, the associations
reported to date have been inconsistent,'4 and
it remains difficult to establish the precise
contribution of inherited polymorphisms of the
TCR loci to disease. Differences in the results
may be due to the small sample size of many
studies, to the ethnic and geographic hetero-
geneity in the patient and control populations,
and to the polymorphisms studied (constant or
variable region of the TCR loci).
A number of studies have investigated the

association between the 2kb BamH I RFLP of
the V18 gene with RA patients with varying
results. The findings showed that germ-line
polymorphisms of the TCR loci may interact
with HLA-DR genes in determining sus-
ceptibility, and suggest that these genetic
factors influence the peripheral T-cell
repertoire, which in some as yet undefined
way, predispose to RA. We have therefore
sought to confirm the reported association
between this polymorphism and patients with
RA who carry HLA-DR4 in two relatively
homogenous white patient groups. Our data do
not support a role for V38 polymorphism in
RA.
There are at least three different

explanations for these divergent findings.
Firstly, RA is a heterogeneous disease, and
there may be heterogeneity in the patient
groups studied even though they have all
satisfied the ACR criteria. Secondly, the results
may be due to genetic heterogeneity in dif-
ferent population groups, such as differences in
the molecular subtypes of DR4, which may
affect their interaction with TCR genes.
Table 3 summarises the results which have
been obtained to date, and shows the variation
in VP8 allelic frequencies in different control
groups. This showed that the frequency of the
2kb allele varied in different control popula-
tions, ranging from 71% in the study by Wallin
et a16 to 46% in the study by de Vries.7 In the
study by Funkhoauser et al,4 some of their DR4
controls were obtained from the CEPH collec-
tion, which may be genetically heterogenous to
their patient population. Thirdly, the shaping
of the TCR repertoire may be influenced by
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differing factors in the populations studied.
Besides MHC molecules, the formation of the
TCR repertoire can be influenced by
superantigens, which may be transmitted in the
germ line, or encountered in the periphery.'5
A difference in the type of superantigen
encountered may therefore change the
repertoire independent ofMCH influences.

In conclusion, our results do not support a

role for TCR VP8 polymorphisms in con-

ferring susceptibility to RA in the two popula-
tions studied; other mechanisms important in
the shaping of the expressed TCR repertoire
are likely to combine with DR, 1 alleles in
conferring disease susceptibility.
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