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Summary

The aim of this study was to find conserved motifs in specific T cell receptor
(TCR) o~ and B-chains, and to analyse the association between complemen-
tarity determining region 3 (CDR3) spectratype and systemic lupus erythe-
matosus (SLE) activity. TCR a-and B-chain CDR3 spectratypes were analysed
in 20 SLE patients. The CDR3 spectratypes of three patients were monitored
over time, and the CDR3 regions of clonally expanded T cells were sequenced.
CDR3 spectratype analysis showed prominent usage of TCR AVS, AV14,
AV23, AV30, AV31, BV2, BV8, BV11, BV14, BV16, BV19 and BV24 families in
SLE patients. The CDR3 spectratype showed dynamic change correlating with
SLE activity. The sequence of the CDR3 region in clonally expanded T cells
suggested a conserved GGX amino acid motif in both a- and B-chains. The
Ja34 and Jb2s1 region genes were found in high frequency. Both TCR Vo and
VP gene usage is highly restricted in SLE, suggesting that the TCRs recognize
a limited number of antigenic epitopes. The conserved motifs and limited use
of joining region genes may indicate the recognition of similar antigenic
epitopes in multiple individuals.
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Introduction

Systemic lupus erythematosus (SLE) is a prototypic
autoimmune disease characterized by an extensive diversity
of clinical features, excessive autoantibody production,
immune complex formation and immunologically medi-
ated tissue injury [1]. T cells play an important role in
the occurrence and development of SLE. The production
of autoantibodies such as anti-double-stranded DNA
(dsDNA), anti-ribonucleoprotein or anti-Smith antigen is
facilitated by helper T cells. In addition, T cell infiltrates
can be detected in various organs, including kidney, skin
and salivary glands, where they may function as autoreac-
tive T cells [2]. T cells recognize antigen specifically
through the membrane protein T cell receptor (TCR). The
complementarity determining region 3 (CDR3) of the TCR
is a highly variable region that interacts directly with the
antigen peptide. Each CDR3 sequence determines a unique
T cell clonotype. After responding to autoantigen, specific
T cells proliferate and form clonal populations. Thus,
analysis of the frequency of use, variation in length and
sequences of different TCR CDR3s (the spectratype) can

reflect the heterogeneity of the T cell compartment and the
functional status of particular T cells.

Based on a number of observations in human disease and
in murine models of lupus, clonal expansion of T cells
appears to play a major role in the immune pathogenesis of
SLE [3-5]. Murata et al. found, based upon TCR usage, that
intrarenal T cells in SLE showed an oligoclonal expansion
[6], and TCR analysis of restricted T cells demonstrated an
oligoclonal T cell expansion in the peripheral blood of SLE
patients [7]. The accumulating T cell clones were relevant
to disease activity and to the inflammatory lesions, and
sequencing of selected TCR CDR3 regions indicated a high
level of sequence conservation [8,9]. Despite demonstration
of the relevance in SLE of the TCR CDR3 of expanded T
cells, the nature of the conserved amino acids in the TCR
CDR3 region have not been studied in a large sample of
patients. In addition, most previous studies in human SLE
focused on the TCR B-chain, involving little analysis of the
TCR ca-chain [10], although the c-chain can also bind to
cationic residues in nucleosomal autoantigens [11]. The
molecular basis of human leucocyte antigen (HLA)—peptide
complex recognition by the TCR is more complex than
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described by our current understanding, which emphasizes
only TCR B gene usage [12]. Furthermore, dynamic moni-
toring of the CDR3 spectratype and how this corresponds to
different manifestations of SLE disease is rarely reported,
and little is known about the association between changes in
CDR3 spectratype and disease activity. Most previous inves-
tigators have analysed the TCR repertoire in SLE by indirect
and labour-intensive methods such as quantitative poly-
merase chain reaction (PCR), Southern blotting and single-
strand conformation polymorphism (SSCP), which cannot
separate all genetically diverse TCR o.- and B-chain genes
[13]. Recently, the immunoscope spectratyping technique
has been used increasingly for its advantages of convenience
and high resolution. The technique allows information to be
obtained about the composition, frequency of expression
and length of the CDR3 region for each TCR family, to
permit analysis of a global picture of the T cell repertoire. It
is also useful in dynamic monitoring of the changes in CDR3
spectratype with disease activity.

In this study, we analysed the peripheral blood mono-
nuclear cells (PBMC) of 20 SLE patients and six healthy
controls by immunoscope spectratyping (GeneScan, Applied
Biosystems, USA), in order to identify the CDR3 spec-
tratypes of 32 TCR AV families and 24 BV families. In recent
years, immunoscope spectratyping as a higher sensitive and
accurate method has been used widely to detect the clonal of
T cell and to analyse the TCR CDR3 gene repertoire. The
principle of this technique is to design specific forward AV
(BV) family and reverse AC (BC) primers, TCR gene seg-
ments (including complete CDR3 region) of each family can
be amplified, and scanning the fluorescent PCR product can
reflect the composition and expression frequency of each
family. The TCR CDR3 regions of detected clonal expansions
of T cells were sequenced, and the CDR3 spectratype was
monitored at different disease states in three patients. Our
data might assist in defining the immune mechanism and
pathological role of T cells in SLE, and in revealing the rela-
tionship between changes in CDR3 spectratype and disease
activity. Furthermore, it may shed light on strategies for
further development of DNA vaccines and the study of indi-
vidualized immunotherapy of SLE.

Materials and methods

Patient selection and disease activity assessment

Twenty patients, all meeting the criteria for the classification
of SLE revised in 1997 [14], were referred to Nan fang Hos-
pital and First Affiliated Hospital of Guangzhou University
of Traditional Chinese Medicine. None of the patients
showed symptoms of other connective tissue diseases. A
signed consent form was obtained from each patient. Six
healthy blood donors with no clinical or laboratory evidence
of connective tissue diseases or immunological disorders
were included in the study, which had approval from the
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appropriate ethics committee. To define the level of disease
activity in the SLE patients, a standard scoring system,
the SLE disease activity index (SLEDAI), was used [7], with
results shown in Table 1. It is generally accepted that a
SLEDAI score <9 indicates non-active disease, a SLEDAI
score > 9 indicates activity disease and a SLEDAI score > 20
indicates highly active disease. Immunological indices such
as anti-dsDNA and serum complement levels were deter-
mined as markers of SLE activity. Of the 20 patients studied,
four were in a period of inactive disease, while 16 had active
SLE, and exhibited typical clinical and serological manifes-
tation such as high fever, leucopenia, extremely reduced
complement level and high titres of anti-dsDNA antibody.
Five of these were patients with acute and severe manifesta-
tions of clinically active lupus. Among these five patients, one
with autoimmune haemolytic anaemia was associated with
cerebral infarction and deterioration of renal function, two
had rapidly progressive lupus nephritis, with laboratory
studies revealing massive proteinuria, thrombocytopenia
and azotaemia, and another two had thrombocytopenia and
mononeuritis multiplex. None of the patients took any anti-
malarial drugs. All the patients were treated successfully with
oral prednisolone therapy without other immunosuppres-
sive agents, the dose of prednisolone being reduced with
decreasing disease activity. Low-dose oral therapy was given
to patients with inactive disease (Table 1). For two patients
(LYJ and LSB), we detected a change in the spectratype of
TCR o and B-chain CDR3 between the active phase of the
disease before treatment and while they were in clinical
remission after treatment. One patient (LYS) had disease
recurrence after leaving hospital and was hospitalized again,
enabling us to follow her disease progress through occur-
rence, remission, recurrence and deterioration. Unfortu-
nately, we failed to detect any o-chain CDR3 spectratype
changes in this patient.

Isolation of mononuclear cells

Blood samples were obtained from patients with SLE and six
healthy volunteers. Mononuclear cells were isolated from
heparinized whole blood by Ficoll-Hypaque gradient
centrifugation.

RNA extraction and cDNA synthesis

Total RNA was extracted from 2 X 10° PBMC using the total
RNA extraction kit (R6834-01 EZNA TM Total RNA Kit I;
Omega Biotechnology Companies, USA), according to the
manufacturer’s instructions, and quantified by spectro-
photometry. One microgram of total RNA was transcribed
to first-strand ¢cDNA by incubation at 42°C for 1h with
250 pm oligo-dT primer, 200 U Moloney murine leukaemia
virus (M-MulLV) reverse transcriptase and 250 uM of each
deoxyribonucleoside triphosphate (ANTP) in a total volume
of 20 ul.
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Table 1. Clinical characteristic of patients and the number of T cell receptor (TCR) V gene families showing evidence of clonal expansion for each.

Ds-DNAS Prednisolone Abnormal Abnormal
Case Age C37 (g/l) C4* (g/l) (U/ml) SLEDAI (mg/day) A\ BV*
LYJ1 24 0-18 0-05 324 24 80 30 22
LY]2 24 0-72 0-16 72 8 30 14 12
ZHJ 62 0-17 0-05 +f 20 80 29 20
DWN 26 0-19 0-05 142-2 20 80 28 19
ZTX 58 0-26 0-08 + 20 80 29 18
LSB1 17 0-32 0-089 198 19 60 24 18
LSB2 17 0-98 0-18 26 5 20 11 10
CYP 55 0-28 0-07 + 14 50 20 16
SWT 20 0-51 0-06 + 13 50 15 18
YXX 17 0-36 0-08 + 13 50 16 16
GX 19 0-42 0-09 + 12 45 18 16
JY 18 0-52 0-083 + 12 40 16 13
LYS1 23 0-644 0-092 132 13 55 —H 16
LYS2 23 0-686 0-106 34-8 8 30 — 11
LYS3 23 0-473 0-08 146 15 80 - 20
LYS4 23 0-452 0-073 237 20 80 - 23
HIM 17 0-58 0-09 + 12 45 15 12
LXM 26 0-49 0-062 + 10 50 13 11
ZXF 36 0-38 0-093 + 10 60 15 14
FSF 28 0-62 0-12 72 10 45 12 10
ZSF 17 0-38 0-06 + 9 80 10 8
CYX 54 09 0-17 13 6 15 5 3
LH] 36 1-28 0-28 15 5 15 4 2
7CX 59 1-44 0-32 10 3 10 3 2
LOP 21 1-56 0:36 8-6 2 10 2 2

Reference: (0-93-1-88); *reference: (0-15-0-48), Sreference: (0-25); *the number of clonal expansion families; "positive results; #missing data.

SLEDAL: systemic lupus erythematosus disease activity index.

Primers

The primers used for TCR BV and TCR AV family-specific
amplification were those described by Yao et al. [15].

The PCR amplification of cDNA

CDR3 size analysis within the TCR a-chain was performed
by semi-nested PCR. Separate first-round PCR amplification
reactions were performed for each of the 32 human AV gene
families. These were carried out in a volume of 50 il con-
taining 2 Wl each of the forward AV primer and the reverse
AC primer, 2:0 mM MgCl,, 10 mM Tris-HCL, 200 mM of
each ANTP and 1 pul of cDNA. Following an initial denatur-
ing step at 95°C for 5 min, PCR was carried out with 35
cycles of denaturing at 95°C for 30 s, annealing at 60°C for
30 s and extension at 72°C for 90 s, with a final extension at
72°C for 10 min. An aliquot of 8 ul of each PCR product was
electrophoresis on a 1:5% agarose gel and analysed by
ethidium bromide staining. Separate second-round PCR
amplifications for each of the 32 human AV gene families
were carried out in 25 pl volume containing 2 pl each of the
forward AV primer and the reverse AC-FAM primer, 2-0 mM
MgCl2, 10 mM Tris-HCL and 200 mM of each dNTP, with
4 ul of the first-round products as the template. Four cycles

of denaturing at 95°C for 2 min, annealing at 60°C for 2 min
and 72°C for 2 min, were performed, followed by a final
extension at 72°C for 10 min. An aliquot of 8 ul of each PCR
product was electrophoresis on a 2% agarose gel, stained
with ethidium bromide and visualized under ultraviolet light
[16].

The PCR amplification of TCR B-chain CDR3 ¢cDNA for
CDR3 spectratype analysis of the V3 gene was performed as
described previously [17].

Analysis of CDR3 spectratype by GeneScan

An aliquot of 2 ul of the fluorescent PCR products was
mixed with 2 pl of formamide and 0-5 ul of loading dye
[25 mM ethylenediamine tetraacetic acid, 50 ng/ml dextran
blue]. The mixture was denatured at 95°C for 2 min, and 2 ul
was loaded onto a prewarmed 6% acrylamide sequencing gel
and run for 2 h on a 50-lane Applied Biosystems model 373A
DNA sequencer (Applied Biosystems). The data were
analysed by GeneScan software version 672 [18]. The evalu-
ation of relative fluorescence intensity (RI) was described as:
RI (%) =100 X (clonal peak area)/(total peak area). The
following criteria were used to determine whether a clonal T
cell expansion had occurred: a single peak with an RI greater
than 35%, twin peaks with each peak having an RI greater
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than 25%, a skewed distribution with the peak RI of the
skewing family greater than 25% or a skewed distribution
with some families being expressed at very low levels or not
at all.

Sequencing the CDR3 of TCR AV and BV families
showing restricted usage

The PCR products of TCR AV or TCR BV families showing
clonal expansion were purified by gel electrophoresis and the
purified products were amplified using the same TCR AV or
TCR BV family sense primers and TCR AC or BC anti-sense
primers (not FAM-labelled), under the same PCR conditions
as for the first amplification. Nucleotide sequences of the
amplified products were determined on an ABI 377 DNA
sequencer [18].

Results

Peripheral T cell clonality in SLE patients

When visualized in agarose gels, the PCR product of every
TCR AV and TCR BV family in healthy controls has a
common specific band of approximately 250 base pairs (bp)
(Fig. 1). However, this specific band could not be seen for
several V gene families in the PBMC of SLE patients. This
single band actually consists of several bands differing in
length by 3 bp that can be separated in a sequencing gel. In
healthy controls, approximately eight bands can be seen for
each TCR V gene family. However, in the samples of PBMC
in SLE patients, fewer than eight bands or even a single band
were observed for some TCR AV or BV families. Figure 2
shows, for a representative patient (SWT), the fluorescent
reverse transcription (RT)-PCR products of 32 TCR AV
families, 24 TCR BV families and the BC controls. The
RT-PCR products were analysed on agarose gel electro-
phoresis by ethidium bromide staining and on acrylamide
sequencing gel electrophoresis by fluorescence. The PCR
products of AV families were amplified with semi-nested
PCR. In the agarose gel, the lowermost band is the PCR
product of the TCR a-chain.

We compared the CDR3 length distribution of healthy
controls and SLE patients. In healthy control donors, the
peak map of the CDR3 length for all the TCR AV and TCR
BV families displayed the Gaussian distribution expected of
polyclonal T cell populations (Fig. 1). CDR3 distribution
of healthy individuals shows high polymorphism. In SLE
patients, however, some families showed an abnormal distri-
bution characteristic of oligoclonal T cell expansion lower
than eight peaks; as few as two or three peaks were even
observed, and a few families with monoclonal T cell expan-
sion showed a single peak. The distribution of peaks
appeared frequently skewed to some extent. CDR3 distribu-
tion of SLE patients shows varying degrees of restriction.
Analysis of the CDR3 length distribution of T cell popula-
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tions in SLE patients revealed prominent usage of TCR AV8
(76% of patients), AV14 (71%), AV23 (81%), AV30 (76%),
AV31 (76%), BV2 (80%), BV8 (72%), BV11 (72%), BV14
(72%), BV16 (84%), BV19 (84%) and BV24 (96%). The
profiles of CDR3 length distribution for 32 TCR AV families,
24 TCR BV families and the BC controls for patient SWT are
shown in Fig. 3. The number of V gene families with abnor-
mal peaks in different patients, and even within one patient
at different stages of disease, correlated with the SLEDAI
score of the patients (Table 1).

Monitoring of the CDR3 spectratype over time
in three patients

We compared the CDR3 spectratype of every V gene family in
three patients before and after prednisolone treatment. We
found that some V gene families, including AV1, BV13, BV20
and BV21, that showed evidence of oligoclonal expansion
before treatment were restored after treatment to the normal
Gaussian distribution, or to a polyclonal expansion with
some skewed spectratypes. Other V gene families such as AV9,
BV8, BV22 and BV23 in patient LY]J, which showed normal
patterns or polyclonal expansion with skewed spectratypes
before treatment, were replaced by oligoclonal expansion.
Still other V gene families, such as AV32 and BV19 in patient
LYJ, changed from being absent or expressed at low levels to
showing evidence of polyclonal expansion (Fig. 4).

Molecular analysis of the TCR o.- and -CDR3 region

Those PCR products showing evidence of clonal expansion
by GeneScan analysis were selected for CDR3 sequencing.
The results showed a high frequency of use of joining (J)
gene segments Ja34, JB2-1 and JB2-7, and of N nucleotide
insertion in both o~ and B-chains, resulting in a high fre-
quency of a GGX amino acid motif (Tables 2 and 3).

Discussion

Normally, autoreactive T cells undergo clonal deletion or
anergy. However, in SLE, exposure of cryptic epitopes of
autoantigens during cell apoptosis, together with excess
co-stimulation and abnormal antigen processing with inap-
propriate T cell help, could potentially contribute to the
escape of T cells from immunological self-tolerance [1].
Identifying the characteristics of autoreactive T cells in SLE
may help to clarify the role of T cells in the immune patho-
genesis of the disease and provide guidance for clinical appli-
cation of this information.

The TCR VP used by autoreactive T cells in SLE has been
reported widely. Murata et al. showed that, based on PCR
and Southern blot analysis, VB8 and VP20 were expressed
highly in renal biopsies [6], and Kolowos et al. found that
VB1, VB13-1, VP15 and VP16 families showed oligoclonal
expansions in the PBMC of SLE patients [9]. Furukawa et al.
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Fig. 1. The GeneScan results of size and peak intensity of partial T cell receptor (TCR) AV and BV CDR3 products of healthy control-1 and patient
SWT. (a) The polymerase chain reaction (PCR) products of TCR AV1-AV5 of healthy control-1 analysed on a 1-5% agarose gel by ethidium
bromide staining. (b) The PCR products of TCR BV1-BV5 of healthy control-1 analysed on 1-5% agarose gels. (c) Partially fluorescent PCR
products of TCR AV of healthy control-1 analysed on a 6% acrylamide sequencing gel. (d) CDR3 size and fluorescence intensity analysis of AV2 and
AV4 of healthy control-1. (e) Partially fluorescent PCR products of TCR AV of patient SWT analysed on a 6% acrylamide sequencing gel. (f) CDR3
size and fluorescence intensity analysis of AV6 and AV19 of patient SWT.
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Fig. 2. The profiles of CDR3 length distribution for 32 T cell receptor (TCR) AV families, 24 TCR BV families and the BC controls for patient SWT.
(a) Numbers 1-32 denote the corresponding polymerase chain reaction (PCR) products for TCR families AV1-AV32. In the sequencing gel, lanes 2,
3 and 5-9 include two TCR AV families in one line. (b) Numbers 1-24 denote the corresponding PCR products of TCR families BV1-BV24; 25
indicates the BC control. Bands fewer than eight are marked with a white arrow.

reported restricted usage of VP8 and VP13 in SLE skin
lesions [19]. In contrast, little is known about TCR Vo gene
usage in SLE. Restriction fragment length polymorphism
studies have revealed a link between one framework gene
encoding the constant region of TCR Vo and SLE [20], and
autoimmune T helper lines from four SLE patients showed a
significant increase in the usage of the Vo8 gene family [21].
Little information is available about the restricted use of Vou
genes in vivo, the relationship between highly expressed V

A

families and SLE activity and conserved sequences of the
TCR a-chain. To understand further the use of TCR Vo
genes in SLE, and in an attempt to correlate the complete
structure of the o/ TCR with antigenic specificity, we used
the GeneScan technique to investigate the TCR CDR3 spec-
tratype of 20 SLE patients and six healthy controls. The
CDR3 spectratype of the a-chain in PBMC, like that of the
-chain, displayed a Gaussian distribution in healthy con-
trols, and abnormal distribution of various Vo families in
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Fig. 3. The CDR3 spectratype of T cell receptor 32 AV families and 24 BV families for one representative systemic lupus erythematosus patient
SWT. Gene families showing evidence of clonal expansion are underlined.
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Fig. 4. Partial analysis of changes in usage of T cell receptor AV and BV families in patients LYJ and LSB before and after treatment, and

characterization of all BV families at four stages of disease for patient LYS.

SLE patients. The T cells of patients with inactive disease and
those in remission showed little evidence of clonal expansion
compared with the T cells of patients with active disease. We
also observed prominent use of some TCR 'V gene families in
SLE patients. These data are consistent with parts of previous
studies.

The restricted usage of distinctive TCR V gene families
suggests common specificity and similar immunogenic
agents in a number of SLE patients [22]. Datta’s group have
found the autoimmune T cells of lupus recognizing five
major epitopes in nucleosomal histones, namely H1’(22—
42),H2B (10-33), H3 (85-105), H4 (16-39) and H4 (71-94)
[23]. Perhaps there are several major peptides driving oligo-
clonal T cell expansion in these SLE patients. To filter and
confirm the major peptide-specific TCR, we should simulate
the possible TCR structure according to the particular TCR
o- and B-chain CDR3 sequence in SLE patients and analyse

322

the specificity of these TCRs binding the major peptides in
the background of specific HLA types using techniques
including enzyme-linked immunospot, fluorescence acti-
vated cell sorter and tetramer to filter and confirm the TCR
specific for the major epitopes.

To date, there is no broadly effective clinical method avail-
able for prevention and treatment of SLE. Some investigators
have applied partial TCR gene sequences of pathogenic T
cells to produce DNA-based vaccines for treatment of
autoimmune diseases [24-26]. After being expressed in vivo,
the DNA vaccine can result in selective inhibition or deletion
of the pathogenic T cell clones. We intend to analyse a large
number of samples to identify representative conserved
CDR3 sequences. Based on the identification of these
sequences, siRNA can be synthesized to interfere with the
expression of TCRs related closely to disease. TCRs with the
highest affinity for different types of HLA—peptide com-
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Table 2. The partial sequences of T cell receptor (TCR) CDR3s of
o-chain from T cell, showing evidence of monoclonal expansion.

Case AV 3'Va N+5’Proximal Jo
LYJ1 AV7 CAVR ATDGCNKLIFG
AV19 CAVR GRSARQLTFG
AV31 CLLG NSGYALNFG
ZH] AV7 CAVR VTGNQFYFG
AV12 CVVN DTGRRALTFG
AV20 CLVGD GTAANNLFFG
ZTX AV3 CATD KSYNRGGKLIFG
AV18 CAF STTDSWGKLQFG
LSB1 AV8 CAEN AKEGGNKLIFG
AV18 CAF SGSRNSRYAVNFG
CYP AV7 CAVR FGTGGGRFNKLIFG
SWT AV27 CAVD MGAISNKLIFG
AV19 CAVR ARGGGGRELTFG
YXX AV2 CAVN KSGGGADKLTFG
GX AV5 CALD AANESGGNKLTFG
JY AV20 CLVGD GTDASTNKLIFG
DWN AV11 CAVE DNTGGFKTIFG
HIM AV12 CALSEA GGTSYGKLTFG
LXM AV12 CALS DTSSGSARQLTFG
ZXF AV21 CAAS ASVGATNKLIFG
ZSF AV14 CVVS GEDRDDKLIFG
CYX AV7 CAVR DSKRELIFG

plexes can be screened by protein structure modelling and
tetramer technology to produce either a protein vaccine or a
DNA-based vaccine. In the present study, through sequenc-
ing the CDR3 of clonally expanded T cells in the PBMC of
SLE patients, we found a highly conserved GGX amino acid
motif in the CDR3 of both TCR ¢/~ and -chains. Conserved
motifs, such as LXG in the CDR3 B-chain of skin-specific T
cells and SSG, GQG and VRG in the CDR3 B-chain of intra-
renal T cells, have been reported [2,6]. These results suggest
that the GGX motif may also be linked with common
antigen epitopes. We also found an increased appearance of
Ja34 and Jb2s1 in the proximal regions of the TCR CDR3 in
our study. High-frequency usage of these two JP genes was
also detected by Kolowos ef al. [9]. Much larger numbers of
patients are required in future studies to identify the con-
served motif and to prove its association with disease.
There is an increasing body of evidence confirming the
oligoclonal activation of T cells in PBMC of SLE patients.

Table 3. The partial sequences of T cell receptor (TCR) CDR3s of
[-chain from T cell, showing evidence of monoclonal expansion.

Case BV 3'VB N-D-N 5’Proximal]P}

ZTX BV11 CASS SVNM FFGP(J2S1)

LSB1 BV3 CASR TGTGP YEQYFGP(J2S7)

CYP BV2 CASR GGGRH EQYFGP(J2S7)

YXX BV5 CASSL GLEQAAR SNEQFFGP(J2S1)

LYS1 BV1 ALYF CASS APN SPLHFGN(J1S6)
BV4 CSVE AGGFG EQFFGP(J251)
BV19 ALYL CASS VNRGGT SYEQYFGP(J2S7)

TCR CDR3 spectratype of SLE patients

However, we still know little about how the clonotype of
these oligoclonal T cells and the CDR3 spectratype changes
in PBMC with the disease activity of human SLE. Takashi
etal. observed that T cell BV family clonal expansions
assessed by RT-PCR/SSCP analysis correlate with disease
activities [7]. However, we compared the CDR3 spectratype
of every AV and BV family in three patients during changes
in disease activity status, and found that the CDR3 spec-
tratype changed dynamically in accordance with disease
activity. Some TCR V gene families showing a skewed spec-
tratype in active disease were restored to a normal Gaussian
distribution in remission. The number of V gene families
showing evidence of clonal expansion reduced gradually as
the SLEDAI score decreased, suggesting that this method has
potential value for clinical diagnosis. In view of the variable
course of SLE, analysis of the changes in clonal expansion of
T cells and in CDR3 corresponding with SLE disease activity
may be helpful for implementation of individual treatment.

This study found that the CDR3 of different self-reactive T
cell clones in SLE patients was highly homologous. Because
autoreactive T cells can identify several types of autoantigen
with completely different structures [27], it is reasonable to
speculate that conserved sequences identified in analysis of
CDR3 sequences in a large number of SLE patients may
represent TCRs specific for a particular autoantigen. We
analysed part of the CDR3 sequence of 20 SLE patients and
found a conserved amino acid motif GGX present in both
TCR o- and B-chains. This motif might be involved in
binding to a particular antigen common to a number of
patients. For reasons beyond our control, we were not able to
perform HLA-phenotype analysis or sorting of T lympho-
cyte subsets, which would have added considerable informa-
tion to this study. Our further studies will be aimed at a
detailed characterization of the relationship between the
conserved motif and the corresponding antigen in a larger
number of SLE patients with a clearly identified HLA back-
ground, as dynamic monitoring of more patients dynami-
cally discloses the function of various TCR V gene families in
the progress of SLE.
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