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T CELL RECEPTOR VB-DB-JB SEQUENCE AND METHODS FOR ITS

DETECTION
BACKGROUND OF THE INVENTION
[BLANK]
1. Field of the Invention

The present invention relates generally to the field of treatment of autoimmune
disease, such as multiple sclerosis (MS). More particularly, it concerns a T-cell receptor

sequence found in some MS patients, and methods for its detection.

2. Description of Related Art

In humans and other mammals, T cell receptors are found on T cells. T cell
receptors comprise o. and B chains, with B chains comprising the following regions from
N-terminus to C-terminus: VB-DB-JB-CB. T cell receptors naturally vary in the V[3-Df-
Jf3 regions.

When an antigen is presented to the T cells by an antigen-presenting cell (APC), a
T cell receptor with variable regions (including VB-Df-Jf3) that so happen to recogmze
the antigen binds to the antigen on the APC. The T cell bearing the T cell receptor then
undergoes activation (clonal expansion).

The pathogenesis of a number of autoimmune diseases is believed to lic in
autoimmune T cell responses to antigens prcsented normally by the orgamism.  An
example of such a disease is multiple sclerosis (MS), which 1s generally held to arise in T
cell responses to myelin antigens, in particular myelin basic protein (MBP). MBP-
reactive T cells are found to undergo in vivo activation, and occur at a higher precursor
frequency in blood and cerebrospinal fluid in patients with MS as opposed to control
individuals. These MBP-reactive T cells produce Thl cytokines, e.g. IL-2, TNF, and y-

interferon. These Thl cytokines facilitate migration of inflammatory cells into the
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central nervous system and exacerbate myelin-destructive inﬂammatory responses 1n

MS.

A number of regulatory mechanisms can be made use of in the treatment of MS.

" One such is vaccination with one or more of the limited number of T cell membrane-

associated peptides with extraceliular domains. Vandenbark, U.S. Patent 5,614,192,
discloses treatment of autoimmune diseases by the use of immunogenic T cell receptor

peptides of 15 to 30 amino acids compris':ihg at least part of the second complementarity

determining region (CDR2) of the T cell receptor. <

3 4 ' ¢

One area in which vaccination with T cell receptor peptides can be improved is
by determining which, if any, common motifs are found in-the T cell receptors of a
patient with an autoimmune disease such as MS. If such motifs are found, then the .
patient can be vaccinated with peptides identical to the motifs, in order to facilitate
treatment.

Therefore, 1t 1s desirable to have .the amino acid sequences of common motifs
found in the T cell receptors of patients with autoimmune diseases. It is also desirable to
be able to readily detect such motifs in a patient sample by a convenient method, such as

PCR. In addition, 1t is desirable to use peptides 1dentical to the detected motifs to treat a

patient with the autoimmune disease.

The present invention discloses such a common motif found in the T cell
receptors of a subset of VB13.1 T cells, the “LGRAGLTY motif”’, which has the amino
acid sequence Leu Gly Arg Ala Gly Leu Thr Tyr (SEQ ID NO: 3), as well as a method
for its ready detection by PCR. This motif 1s found in some T cell fecepto'rs of some T
cells that recognize amino acids 83-99 of MBP (hereinafter “MBP83-99). The motif in
the context of this subset of VB13.1 T cells may hereinafter be referred to as “Vp13.1-
LGRAGLTY.” Peptides identical to the rhotif can be used to vaccinate paﬁents 1n order

to treat or prevent autoimmune diseases with which VB13.1-LGRAGLTY is associated.

One such autoimmune disease is MS.
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SUMMARY OF THE INVENTION

In one embodiment, the present invention is directed to an oligonucleotide from
about 15 to 30 nucleotides in length which comprises at least 10 contiguous nucleotides
of SEQ ID NO:1, or a sequence complementary thereto or derived therefrom. Even more
preferable is an oligonucleotide, of about 15 to 30 nucleotides in length, which comprises

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or 23 contiguous nucleotides of SEQ ID

NO:1,or a sequence complementary thereto. Most preferable 1s an oligonucleotide, of

about 15 to 30 nucleotides in length, which comprises the nucleotide sequence of SEQ
ID NO:1, or the sequence complementary thereto.

In a senies of further embodiments, the oligonudeo'tide can be used 1In
amplification or detection of a nucleic acid sequence found in VB13.1-LGRAGLTY
T cells. In one subseries of such embodiments, the oligonucleotide is used in a primer
pair, the primer pair comprising or derived from:

(a) a first primer which 1s an oligonucleotide 1s from about 15 to 30 nucleotides in

length and comprises at least 10 contiguous nucleotides of SEQ ID NO:1, or a sequence

complementary thereto; and

(b) a second primer which is an oligonucleotide of about 15 and 30 nucleotides 1n
length that does not comprise the sequence (a), and said second primer sequence can be

found 1n the region from Vf3 to J3 of the VB13'.1'gene (SEQ ID NO: 2) 1in T cell receptor
T cells, |

wherein the sequences of (a) and (b) are not found on the same strand of the T

cell receptor gene.

Preferably said first primer is an oligonucleotide, of about 15 to 30 nucleotides in
length, which comprises 11, ] 2, 13, 14, 15, 16, 17, 18, 19, 20. 21, 22, or 23 contiguous
nucleotides of SEQ 1D NO:1, or a sequence complementary thereto. Most preferable is
an oligonucleotide, of about 15 to 30 nucleotides in length, which comprises the
nucleotide sequence of SEQ ID NO:1, or the sequence complementary thereto.

In another subseries of such embodiments. the oligonucleotide 1S dsed as an

oligonucleotide probe, the oligonucleotide probe comprising:
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(a) an oligonucleotide from about 15 to 30 nucleotides in length and comprises at
least 10 contiguous nucleotides of SEQ ID NO:1, or a sequence complementary tﬁereto;
and

(b) a labeling moiety.

Preferably, the oligonucleotide, 1s about 15 to 30 nucleotides in length, and
comprises 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or 23 contiguous nucleotides of
SEQ ID NO:1, or a sequence complementary thereto. Most preferable is an
oligonucleotide, of about 15 to 30 nucleotides in length, which comprises the nucleotide
sequence of SEQ ID NO:1, or the sequence complementary thereto. The labeling moiety
is preferably selected from **P or digoxingenin.

In another embodiment, the present invention is directed to a method of detecting
MBP83-99 VB13.1 T cells expressing a LGRAGLTY motif, comprising:

' (1) obtaining a nucleic acid sample from MBP83-99 Vf13.1 T cells;

(1)  contacting the nucleic acid sample with a primer pair selected or derived
from:

(a) a first primer comprising an oligonucleotide of about 15 to 30

nucleotides 1n length and compnses at least 10 contiguous nucleotides of SEQ ID

NO:1, or a sequence complementary thereto or derived therefrom; and

(b) a second primer comprising and oligonucleotide of about 15 and 30
nucleotides in length that does not comprise the sequence of (a) and is fdund In
the region from V3 to JB bf the VB13.1 gene in VB13.1 T cells (SEQ ID NO:2),

wherein the sequences of (a) and (b) are not found on the same strand of
the VB13.1 gene; and,

(m)  detecting the presence of the nucleic acid encoding the LGRAGLTY
motif.

Preferably the first primer 1s an oligonucleotide, of about 15 to 30 nucleotides in
length which comprises 11, 12, 13, 14, 15, 16, 17 18, 19, 20, 21, 22, or 23 contiguous
nucleotides of SEQ ID NO:1,or a sequence complementary thereto. Most preferable is an
oligonucleotide, of about 135 to 30 nucleotides in léngth, which comprises the nucleotide

sequence of SEQ ID NO:1, or the sequence complementary thereto.
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In yet another embodiment, the present invention 1s directed to a method of

treating an autoimmune disease, comprising:

(a) obtaining MBP83-99 VB13.1 T cells from a human;
(b) detecting the presence of a nucleic acid encoding the LGRAGLTY motif by

the method described above; and, if the nucleic acid is detected,

(c) administering an Leu Gly Arg Ala Gly Leu Thr Tyr (SEQ ID NO: 3) peptide
to the human. . '

In a still further embodiment, the present invention is directed to a method of
monitoring an autoimmune disease, comprising:

(a) obtaining MBP83-99 VB13.1 T cells from a human; .

(b) detecting the presence of a nucleic acid encoding the LGRAGLTY motif by

the method described_ above; and, if the nucleic acid is detected,

(c) quantifying the nucleic acid.

BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings form part of the present specification and are included to
further demonstrate certain aspects of the present invention. The inventi_dn may be better
understood by reference to one or more of these drawings in combination with the

detailed description of specific embodiments presented herein.

Figure 1 shows the experimental procedure for cloning and sequencing of PBMC-

derived PCR products. c¢DNA derived from PBMC specimens were amplified by the

5’VB13.1 primer and the 3°JB primer from four PBMC specimens positive for the
expression of the LGRAGLTY motif were ligated into the TA cloning vector pCR2.1

and transformed into E. coli. Plasmid DNA was screened by PCR with a M13 primer and
the LGRAGLTY-specific primer. The positive plasmids that showed wisible
ampliﬁcation by PCR were sequenced for VBDBIB sequences with a VB13.1 primer.
Figure 2 shoWs reactivity patterns of two MBP83-99 T cell clones to analog
peptides with single alanine substitutions. Two pairs of MBP83-99 T cell clones that
exhibited identical Vf13.1 rearrangements (for MS7-E2.6 and MS27-C3.1) and a similar

Va-Ja junctional sequence (for MS7-E2.6 and MS7-E3.1) were examined for reactivity
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to a panel of alanine substituted peptides in [*H]-thymidine incorporation assays. A
mouse fibroblast cell line expressing DRB1*1501 was used as a source of antigen-
presenting cells. The proliferative responses of the clones to each analog peptide were
measured after 72 hours and the results are presented as CPM incorporated. The shaded
boxes represent > 50% decrease in the proliferation of the T cell clones in response to
analog peptides.

Figure 3 shows cross-examination of the specificity of CDR3 oligonucleotides
with original and unrelated T cell clones. A set of oligonucleotides specific for TCR
VDIJ region of were examined for their specificity in detecting known target DNA
sequences present in original MBP83-99 T cell clones as well as in unrelated MBP83-99
T cell clones derived from the same and different individuals. PCR reactions using
CDR3-specific oligonucleotides as the forward primers and a 3°'-Cf3 primer as the reverse
primer performed. Solid boxes represent positive detection of DNA sequences present 1n
original T cell clones or T cell clone(s) sharing the same CDR3 sequences. All primers
were also examined for their binding to DNA products of randomly selected T cell clones

that had unrelated CDR3 sequences (shaded boxes).

Figure 4 shows detection of target DNA sequence complementary to motif
VB13.1-LGRAGLTY in randomly selected PBMC specimens derived from patients with
MS. cDNA prepared from PBMC specimens from randomly selected MS patients (n =
48) were first amplified in RT-PCR using a 5°-VB13.1 specific primer and a 37-Cf3
primer. The amplified PCR products were then hybridized subsequently with a
digoxigenin-labeled oligonucleotide probe specific for the LGRAGLTY motit. The
original MBP83-99 clone (MS7-E2.6) and an unrelated T cell clone (MS32-B9.8) were
used as positive and negative controls, respectiv'ely. MS-7 and MS-27 were the original
PBMC specimens from which clone MS7-E2.6 (MS-7 in Table 1) and clone MS27-C3.1
(MS-27 in Table 1) were derived. Asterisks indicate positive expression of DRB1*1501.

Figure 5 shows detection of the VB313.1-LGRAGLTY motif in randomly selected
PBMC specimens derived from normal subjects. PBMC specimens obtained trom 20
normal subjects (NS) were analyzed under the same condition as described 1n the Figure

4 legend. The original clone (MS7-E2.6) and an unrelated T cell clone (MS32-B9.8)
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were used as positive and negative controls, respectively. Asterisks indicate positive
expression of DRB1*1501. '

 Figure 6 shows semi-quantitative comparason of the expression of the
LGRAGLTY motif in PBMC specimens derived from MS patients and normal subjects.
The expression of motif VB13.1-LGRAGLTY was analyzed by semi-quantitative PCR
relative to the CB expression in each cDNA derived from PBMC of MS and normal
individuals. The relative expression ‘level was calculated as (expression of the
LGRAGLTY motif/Expression of CB) x 100%.

Figure 7 shows detection of the VB13.1-LGRAGLTY motif in short-term
MBP83-99 T cell lines derived from patients with MS. A panel of independent short-
term MBP83-99 T cell lines were generated from five patients with MS using a synthetic
83-99 peptide of MBP. All these T cell hines were confirmed for their specific reactivity
to MBP83-99 peptide (CPM in response to MBP83-99 / control CPM > 5). ¢cDNA
products were amplified using a 5°-VB13.1 specific primer and a 3’-Cf primer in PCR.
The amplified PCR products were hybridized subsequently with a digoxigenin-labeled
oligonucleotide probe corresponding to the VB13.1-LGRAGLTY motif in a Southemn
blot analysis. cDNA products derived from the original MBP83-99 clone (MS7-E2.6)
and a unrelated T cell clone (MS32-B9.8) were used as positive and negative controls,

respectively.

DESCRIPTION OF PREFERRED EMBODIMENTS

To aid 1n understanding the invenﬁon, several terms are defined below.

“PCR” means the polymerase chain reaction. for example, as generally described
in U.S. Patent No. 4,683,202 (1ssued July 28, 1987 to Mullins),

PCR 1s an amplification technique wherein selected .

oligonucleotides, or primers, are hybridized to nucleic.acid templates in the presence of a
polymerization agent (such as polymerase) and four nucleotide triphosphates, and
extension products are formed from the primers. These products are then denatured and

used as templates in a cycling reaction that amplifies the number and amount of existing
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nucleic acids to facilitate their subsequent detection. A variety of PCR techniques are
available and may be used with the methods according to the invention.

“Primer” means an oligonucleotide, whether natural or synthetic, capable of
acting as a point of initiation of DNA synthesis complementary to a specific DNA
sequence on a template molecule.

“Derived from,” in the context of the term “primer(s) or probe(s) derived from,”
means that the primer or probe is not limited to the nucleotide sequence(s) listed, but also
includes vanations in the listed nucleotide sequence(s) inciuding nucleotide additions,
deletions, or substitutions to the extent that the variations to the listed sequence(s) retain
the ability to act as a primer in the detection of T cell receptor DNA encoding the
VB13.1-LGRAGLTY sequence, i.e. Leﬁ. Gly Arg Ala Gly Leu Thr Tyr (SEQ ID NO: 3).

“Immunogenic,” when used to describe a peptide, means the peptide is able to
induce an immune response, either T cell mediated, antibody, or both. “Antigenic”
means the peptide can be recognized in a free form by antibodies and 1n the context of
MHC molecules in the case of antigen-specific T cells.

“Immune-related disease™ means a disease in which the immune system 1is
involved in the pathogenesis of the disease. A subset of immune-related diseases are
autoimmune diseases. Autoimmune diseases contemplated by the present invention
include, but are not limited to, rheumatoid arthritis, myasthenia gravis, multiple sclerosis,
systemic lupus erythematosus, autoimmune thyroiditis (Hashimoto’s thyroiditis),
Graves’ disease, inflammatory bowel disease, autoirmmune uveoretinitis, polymyositis,
and certain types of diabetes. In v'iew of the present disclosure, one skilled in the art can

readily perceive other autoimmune diseases treatable by the compositions and methods

‘of the present invention. “T cell mediated disease” means a disease brought about in an

organism as a result of T cells recognizing peptides normally found in the organism.
“Treatment” or “treating,” when referring to proteétion of an animal from a

disease, means preventing, suppressing, or repressing the disease. Preventing the disease

involves administering a composition of the present invention to an animal prior to

induction of the disease. Suppressing the disease involves administering a composition

of the present invention to an animal after induction of the disease but before its clinical
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appearance. Repressing the disease involves administering a composition of the present
invention to an amimal after clinical appearance of the disease. It will be appreciated that
in human medicine it cannot always be known when in the course of disease induction a
composition of the present invention will be administered.

In one aspect, the present invention is directed to a primer pair comprising the
sequence of or derived from:

(a) a first primer which is an oligonucleotide of about 15 to 30 nucleotides in
length, comprising at léast 10 contiguous nucleotides of SEQ ID NO: 1, or the nucleic
acid sequence complementary thereto; and

(b) a second primer which is an oligonucleotide of about 15 and 30 nucleotides in
length that does not cOmprise a sequence of (a) and is found in the region from VB to J

of the T cell receptor gene in VB13.1 T cells,

wherein the sequences of (a) and (b) are not found on the same strand of the T

cell receptor gene.

Preferably, said first primer is an oligonucleotide, of about 15 to 30 nucleotides in
length, which comprises 11, 12, 13, 14, 15, 16, 17, 18, 19,‘ 20, 21, 22, or 23 contiguous
nucleotides of SEQ D NO:, or a sequence complementary thereto. Most preferable is an

oligonucleotide, of about 15 to 30 nucleotides in length, which comprises the nucleotide

sequence of SEQ ID NO: 1 , or the sequence complementary thereto.
The primers according to the invention are designed to amplify a fragment of a

gene encoding T cell receptor of human VB13.1 T cells, the fragment comprising an

amino acid motif Leu Gly Arg Ala Gly Leu Thr Tyr (SEQ ID NO: 3). The gene from
VB13.1 T cells encoding the T cell receptor comprising the LGRAGLTY motif has been

submitted to GenBank, accession number AF117132. The sequence of the gene from
VP13.1 T cells encoding the T cell receptor comprising the LGRAGLTY motif is given
heremn as SEQ ID NO: 2. In the method according to the invention, a fragment of about
400 bp of the T cell receptor gene from VB13.1 T cells is amplified usin:g ftwWo primers,
wherein the first primer is in the CDR3 region, and the second primer is in the Cp region.

The VB-DB-JB region of the T cell receptor gene will be between the CDR3 and CP
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regions, inclusive. In a preferred embodiment, the primers are the primer pair described
above.

Primers according to the invention also include oligonucleotides that are derived
from the primers (a) - (b). A sequence 1s derived from a primer (a) or (b) 1f 1t has or
contains substantially the same sequence as one of the primers and retains the ability to
selectively anneal to approximately the same CDR3 or CP region of the VB-D{-Jp
region of the T cell receptor gene from VB13.1 T cells as described above. More
particularly, the primer may differ from a primer (a) or (b) in length or by the kind of
nucleic acid in one or more positions along the sequence, as long as it retains selectivity
for the identified regions of the VB-DB-J region of the T cell receptor gene from
VB13.1 T cells. For example, the primer may be an oligonucleotide having at least 15
nucleotides, wherein the 15 nucleotides are identical with a sertes of 15 contiguous
nucleic acids selected or derived from a sequence of the primers (a) - (b). The primer
may also be any oligonucleotide of about 30 nucleotides or less comprising a segment
having the sequence selected or derived from any of primers (a) - (b). The number of
nucleotides in the primer should be high enough to retain selectivity, yet low enough to
retain efficiency and operability in primer synthesis and the PCR procedure. The primer
may have variatidns including nucleotide deletions, additions, or substitutions to the
extent that the variations to the sequence of primers (a) - (b) retain the ability to act as a
primer in the detection of VP13.1-LGRAGLTY.

The VPB13.1-LGRAGLTY detection method according to the invention uses a
pair of the above primers in a procedure that detects the presence of any V[13.1-
LGRAGLTY in a sample. The sample to be tested for the presence of V[13.1-
LGRAGLTY is a nucleic acid, preferably DNA. The DNA can be genomic DNA,
cDNA, DNA previously amplified by PCR, or any other form of DNA. The sample can

be isolated, directly or indirectly, from any animal or human bodily tissue that expresses

T cell receptor B chain genes. A preferred bodily tissue is peripheral blood mononuclear
cells (PBMC). If the sample is genomic DNA, it can be isolated directly from the bodily
tissue. If the sample is cDNA, it 1s isolated indirectly by reverse transcription of mRNA

directly isolated from the bodily tissue. If the sample 1s DNA previously amplified by

CA 02362099 2001-08-21
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PCR, it is isolated indirectly by amplification of genomic DNA, cDNA, or any other

form of DNA.

In a preferred embodiment, a portion of the T cell receptor gene from VB13.1 T
cells, the portion comprising a sequence encoding the LGRAGLTY motif, 1s amplified to
enhance the ability to- detect the presence of VBI13.1-LGRAGLTY (5°-
CTAGGGCGGGCGGGACTCACCTAC-3’ (SEQ ID NO: 1)). The amplification can
take place via a PCR reaction, using any particular PCR technique or equipment that
provides sensitive, selective and rapid amplification of the portion in the sample.

For exampl_e, the PCR amplification can follow a procedure wherein a reaction
mixture is prepared that contains the following ingredients: 5 pL 10 x PCR buffer II
(100 mM Tris-HCI, pH 8.3, 500 mM KCl), 3 pLL 25 mM MgCl,, I ulL 10 mM dNTP max,
0.3 pL. Taq polymerase (5 U/uL) (AmpliTaé;r MGold, Perkin Elmer, Norwalk, CT), 30
pmol of primer A, and 30 pmol of primer B. In light of the present disclosure, the skilled
artisan will be able to select appropriate primers A and B for the purpdse of PCR
amplification of the portion of the T cell feceptor gene from VPB13.1 T cells. The above
mixture 1S appropnate for amplifying 1 pL of sample DNA. Hereinafter, the DNA to be
amplified may be referred to as the “template.”

Once sample DNA is added to the above reaction mixture, the PCR reaction can
be performed with an amplification profile of 1 min at 95°C (denaturation); 20 sec at
56°C (annealing), and 40 sec at 72°C (extension) for a total of 35 cycles.

In the PCR reaction, the template can be heat denatured and annealed to two
oligonucleotide primers. The oligonucleotides bracket an area of the nucleic acid

sequence that is to be amplified. A heat stable DNA polymerase 1s included in the

reaction mixture. The polymerase elongates the primers annealed to complementary

DNA by adding the appropriate complementary nucleotides. Preferred polymerases have
the characteristics of being stable at temperatures of at least 95°C, have a processivity of
50-60 and have an extension rate of greater than 50 nucleotides per minute.

Approximately 40 PCR cycles are used in a typical PCR amplification reaction.

However, certain PCR reactions may work with as few as 15 to 20-cycles or as many as
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50 cycles.. EFach cycle consists of a melting step in which the template is heated to a
temperature above about 95°C.

The temperature of the PCR reaction is then cooled to allow annealing of the
primers to the template. In this annealing step, the reaction temperature is adjusted to
between about 55°C to 72°C for approximately 20 seconds. Longer or shorter times may
work depending upon the specific reaction.

The temperature of the PCR reaction 1s then heated to allow maximal elongation
of the primers to be effected by the polymerase. In this extension step, the reaction
temperature 1s adjusted to between about 70°C and 75°C for approximately 40 seconds.
Higher or lower temperatures and/or longer or shorter times may work depending upon
the specitic reaction.

In addition, before the first cycle 1s begun, the reaction mixture can undergo an
initial denaturation for a period of about 5 min to 15 min. Similarly, after the final cycle
is ended, the reaction mixture can undergo a final extension for a period of about 5 min
to 10 min.

Amplification can be performed using a two-step PCR. In this technique, a first
PCR amplification reaction is performed to amplify a first region that is larger than, and
comprises, a regioh of interest. A second PCR amplification reaction is then performed,
using the first region as a template, to amplify the region of interest. If either primer
from the first PCR reaction can be used in the second PCR reaction, the second PCR
reaction 1s “semi-nested.” If neither primer from the first PCR reaction can be used in
the second PCR reaction, the second PCR reaction is “nested.”

In a preterred way of performing the method of the present invention, the
VB13.1-LGRAGLTY motif 1s amplified by two-step PCR. In the first PCR reaction, the
sample i1s amplified using a first primer that anneals to the VP region of the T cell
receptor gene and a second primer that anneals to the CB region of the T cell receptor
gene, using the reaction mixture and profile disclosed above. The first PCR reaction
amplifies a first region that is about 600 bp and extends from Vf through the VB-DB-JB

junction to CP. The second PCR reaction is nested or semi-nested; a portion of the first
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region 1s partially amplified using primer pair (a) - (b). The second PCR reaction
amplifies ihe region of interest.

After amplification of any DNA encoding VB13.1-LGRAGLTY in the sample,
the amplification product is detected. This detection may be done by a number of
procedures. For example, an aliquot of amplification product can be loaded onto an
electrophoresis gel, to which an electric field 1s applied to separate DNA molecules by
size. In another method, an aliquot of amplification product 1s loaded onto a gel stained
with SYBR green, ethidium bromide, or another molecule that will bind to DNA and
emit a detectable signal. For example, ethidium bromide binds to DNA and emits visible
light when illuminated by ultraviolet light. A dried gel could alternatively contain a
radio- or chemically-labeled oligonucleotide (which may hereinafter be termed an
“oligonucleotide probe”) complementary to a portion of the sequence of the amplified
template, from which an autoradiograph is taken by exposing the gel to film.

In another embodiment, the present invention relates to an oligonucleotide probe,
comprising

(a)a oligonucleotide of about 15 to 30 nucleotides 1n length, comprising at least
10 contiguous nucleotides of SEQ ID NO:1, or the nucleic acid sequence complementary
thereto; and '

(b) a labeling moaiety.

Preterably “(a)” 1s an oligonucleotide, of about 15 to 30 nucleotides in length,
which comprises 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or 23 contiguous
nucleotides of SEQ ID NO:1, or a sequence complementary thereto. Most preferable is
an ohigonucleotide, of about 15 to 30 nucleotides in length, which comprises the
nucleotide sequence of SEQ ID NO:1, or the sequence complementary thereto.
Preferably, the labeling moiety is selected from **P or digoxingenin.

A typical radiolabeled oligonucleotide useful for detection of amplification
products produced using primers of the present invention is taken from the V[B-DB-If
region. Ifthe VB13.1-LGRAGLTY region 1s amplified by the two-step semi-nested PCR
disclosed above, wherein a primer corresponding to the sequence encoding the

LGRAGLTY motif 1s used, any oligonucleotide of about 10 or more nucleotides, and
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preterably about 18 or more nucleotides, that is complementary to a portion of either
strand of the amplified VB13.1-LGRAGLTY region can be used. More preferably, the
oligonucleotide 5’-CTAGGGCGGGCGGGACTCACCTAC-3’ (SEQ ID NO: 1) or the

nucleic acid sequence complementary thereto is used as a probe.

The present invention also comprises a test kit, comprising at a first primer (a) of
about 15 to 30 nucleotides in length comprysing at least 10 contiguous nucleotides of
SEQ ID NO: 1, or an the nucleic acid sequence complementary thereto.

In one preferred embodiment, the test kit further comprises a second primer (b),
wherein the second primer is a nucleic acid sequence of about 15 and 30 nucleotides in
length that does not comprise the sequence of (a) and is found in the region from VP to

JB of the VB13.1 T cell receptor gene in T cells,

wherein the sequences of (a) and (b) are not found on the same strand of the T

cell receptor gene.

More preferably said first primer is an oligonucleotide, of about 15 to 30
nucleotides in length, which comprises 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or
23 contiguous nucleotides of SEQ ID NO:1. or a sequence complementary thereto. Most
preferable is an oligonucleotide, of about 15 to 30 nucleotides in length, which comprises
the nucleotide sequence of SEQ ID NO:1, or the sequence complementary thereto

In this embodiment, the test kit further comprises at least one reageht useful in the
amplification of VB13.1-LGRAGLTY DNA by PCR techniques as described above.
Exemplary reagents that can be included in the kit include, but are not limited to, buffers,
deoxynucleoside triphosphates, heat-stable DNA polymerase such as Tag polymerase.,
VB13.1-LGRAGLTY DNA for positive control, and non-VB13.1-LGRAGLTY DNA for

negative control. Other reagents that can be included in the test kit are known to one

skilled 1n the art.
In another preferred embodiment, the test kit further comprises a labeling moiety.
Preferably the labeling moiety is 2P or digoxigenin.

~The present invention also comprises a method of freating an autolmmune

disease. The disease is one in which, for at least some patients, T cell receptors

comprising LGRAGLTY are found on VBI13.1 T cells. Other types of T cells, and/or
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VB13.1 T cells which lack T cell receptors‘comprising the LGRAGLTY motif, may be
presented by the patient.

The method of treating the autoimmune disease comprises:

(a) obtaining MBP83-99 VB13.1 T cells from a human;

(b) detecting in the T cells the presence of a nucleic acid encoding a LGRAGLTY
motif by the methods disclosed above; and, if the nucleic acid is detected,

(c) administering an Leu Gly Arg Ala Gly Leu Thr Tyr (SEQ ID NO: 3) peptide
to the human.

The autormmune disease can be any autoimmune disease in which T cell
receptors comprising the LGRAGLTY motif are found on VB13.1 T cells. Autoimmune'
diseases contemplated by the present invention include, but are not lmited to,
rheumatoid arthritis, myasthenia - gravis, multiple sclerosis, systemic lupus
er)&hematosus, autoimmune thyroiditis (Hashimoto’s thyroiditis), Graves’ disease,
inﬂammatOry bowel disease, autoimmune uveox;etinitis, polymyositis, and certain types
of diabetes. A preferred autoimmune disease 1s multiple sclerosis (MS).

If nucleic acid encoding ‘an LGRAGLTY motif is detected by the methods
disclosed above, the autoimmune disease can be treated by administering a peptide
comprising Leu Gly Arg Ala Gly Leu Thr Tyr (SEQ ID NO: 3). The peptide can be

administered alone, or in combination with a T cell activation marker peptide.

- Admimstration of the peptide can lead to an Immunogenic response,
wherein the patient will develop antibodies and T cell receptors that recognize and bind
to the LGRAGLTY motif of T cell receptors found on VB13.1 T cells.

Because VB13.1-LGRAGLTY can be present in both patients suffering from MS
and normal individuals who are not suffering from the disease, 1t is envisioned that an
LeU Gly Arg Ala Gly Leu Thr Tyr (SEQ ID NO: 3) peptide can be administered to both
patients with MS and normal individuals.

In an alternative embodiment, if nucleic acid encoding an LGRAGLTY motif is

detected by the methods disclosed above, the autoimmune disease can be monitored by
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quantifying the nucleic acid. The greater the amount of the nucleic acid present in a
sample, such as PBMC, the greater the number of VPB13.1 T cells and the greater the
likely severity of symptoms of the autoimmune disease. Also, depending on the time
between the presentation of elevated VB13.1 T cell levels and the appearance of
symptoms, the clinician may receive an opportunity to apply treatments intended to
minimize the severity of the symptoms and/or treat the disease betfore the symptoms
appear.

The following examples are included to demonstrate preferred embodiments of
the invention. It should be appreciated by those of skill in the art that the techniques
disclosed in the examples which follow represent techniques discovered by the inventor
to function well in the practice of the invention, and thus can be considered to constitute
preferred modes for its practice. However, those of skill in the art should, in light of the
present disclosure, appreciate that many changes can be made in the specific
embodiments which are disclosed and still obtain a like or similar result without

departing from the spirit and scope ot the invention.

EXAMPLES

Example ]

T cell receptor VB-DB-JB DNA sequence and sequence motifs shared among

MBP83-99 specific T cell clones derived from different patients with MS

A panel of 20 CD4+ independent T cell clones was generated from seven patients
with MS. All T cell clones recognized the 83-99 peptide of myelin basic protein
(MBP83-99) in the context of HLA-DR2 as determined by using mouse fibroblast cells
(L cells) transfected with DRB1*1501 as antigen-presenting cells. The T cell clones were
characterized for TCR V gene rearrangements in reverse-transcript PCR (RT-PCR) using
Va- and VB-specific oligonucleotide primers and subsequently sequenced for the Va-Ja

and VB-DB-JB junctional regions. The sequences of the junctional regions are shown 1n

Tables 1 and 2.

Table 1. summarizes the results of analysis with a panel of 20 independent

MBP83-99 specific T cell clones characterized according to their Vo gene usage by
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reverse-transcript PCR using a panel of oligonucleotide primers specific for Vo gene
families (the sequehce of the unique primers used are indicated by being underlined in
the DNA sequence corresponding to each clone). The amino acid sequences of the

Va7, “n”, “Ja”, and “Ca” portions of each clone are indicated in Table 1. as follows:

5  the “n” portions are underlined, the “Va” and “Jo” sequences are shown in bold on their
respective sides of the “n” sequence, and the “Ca” sequence is shown in normal font
without being underlined. The amplified PCR products were hybridized with
digoxingenin-labeled Ca c¢cDNA probes and were analyzed subsequently for DNA
sequence.

10 Table 2. summanzes the results of an analysis of a panel of 20 independent
MBP83-99 specific T cell clones. The clones were analyzed for VB gene usage by
reverse-transcript PCR using a set of oligonucleotide primers specific for twenty-six V3
gene families (sequence of the specific primer for each clone is indicated by being
underlined 1n the corresponding DNA sequence). The “Vp”, “D”, “JB”. and “Cp”

15  portions of each clone are indicated in Table 2. as follows: the “D” portions are
underlined, the “Vp” and “JP” sequences are shown in boldface type on their respective
sides of the “D” sequence, and the remaining sequence, “Cp”, is in normal font (not
underlined or emboldened). The amplified PCR products were hybridized with
digoxingenin-labeled CpB c¢cDNA probes and were analyzed subsequently for DNA

20 sequence.

Table 1: TCR Va gene sequence specific for MBP83-99 peptide

T CELL Vgene | DNA or Vo-n-Ja-Ca

CLONE Amino

(GenBank Acid

| Accession#) | | Sequence | B o o

MS7-E3 1 Va2? Amino YFCALSRGGSNYKLTFGKGTLLTVNPNIOQN

(AF117142) Acid (SEQID NO: 4) - -

DN A TACTTCTGTGCTCTGAGTAGGGGAGGTAGCAACTATA
AACTGACATTTGGAAAAGGAACTCTCTTAACCGTGAA
TCCAAATATCCAGAAC (SEQ ID NO: 5)

— S ettlivaliuletulalleiohatill b bl _

MS7-D22 | Voo | Amino | YYCALKRNFGNEKLTFGTGTRLTIIPNIQN (SEQ ID NO: 6)

| (AF117143) Acid
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or l Vo-n-dJa-Cao
Amino

DNA I TATTACTGTGCTCTAAAAAGAAACTTTGGAAATGAGAAAT

| | TACTTCTGTGCAGCAAGCCCCGGAGGTAGCAACTATAAAC
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TAACCTTTGGGACTGGAACAAGACTCACCATCATACCCAA
TATCCAGAAC (SEQ ID NO: 7) |

YFCAASPGGSNYKLTFGKGTLLTVNPNIQN (SEQ ID NO: 8)

—1

TGACATTTGGAAAAGGAACTCTCTTAACCGTGAATCCAAA
TATCCAGAAC (SEQ ID NO: 9)

TACTTCTGTGCAGCAATGGGGGACTTTGGAAATGAGAAAT

YFCAAMGDFGNEKLTFGTGTRLTIIPNION (SEQ ID NO: 10)

TAACCTTTGGGACTGGAACAAGACTCACCATCATACCCAA
TATCCAGAAC (SEQ ID NO: 11)

YFCAAMGDFGNEKLTFGTGTRLTIIPNION (SEQ ID NO: 12)

 TACTTCTGTGCAGCAATGGGGGACTTTGGAAATGAGAAAT

TATCCAGAAC (SEQ ID NO: 13)

1

TAACCTTTGGGACTGGAACAAGACTCACCATCATACCCAA

YFCAAMGDEFGNEKLTFGTGTRLTIIPNIOQN (SEQ ID NO: 14) |

| TACTTCTGTGCAGCAATGGGGGACTTTGGAAATGAGAAE

TAACCTTTGGGACTGGAACAAGACTCACCATCATACCCAA
TATCCAGAAC (SEQ ID NO: 15)

YFCALSVAGGTSYGKLTFGQGTILTVHPNIQN
(SEQ ID NO: 16)

LA e e o

l T CELL | Vgene | DNA
CLONE
(GenBank Acid
Accession #) Sequence
’ |
! I S
MS7-E2.6 Vol7 Amino
(AF117144) Acid
I * DNA
o |
MS7-C3.1 Vol7 Amino
(AF117145) _Acid
DNA
MS27- Vol7 | Amino
D7.16 A_c_:_i_g
. (AF117145) DNA |
MS27-F3.4 | Val7 Amino
l (AF117145) Acid .
DNA
MS27- Val?2 Amino
D4.4 Acid |
(AF117146) DNA
MS32- Valé Amino
i F5.12 Acid
e 1
(AF117147) DNA
MS32-B9.8 | Val6 Amino
(AF117147) | Acd |
DNA

| AAAGCTGACATTTGGACAAGGGACCATCTTGACTGTCCAT

TACTTCTGTGCTCTGAGCGTTGCTGOGTGGTACTAGCTATGOG

CCAAATATCCAGAAC (SEQ ID NO: 17)

YYCLVGDAVRPGGGNKLTFGTGTQLKVELNIQN
(SEQ ID NO: 18)

| GGAAACAAACTCACCTTTGGGACAGGCACTCAGCTAAAA

TACTACTGCCTCGTGGGTGACGCCOTGAGGCCGGGAGGA

GTGGAACTCAATATCCAGAAC (SEQ ID NO: 19)

' YYCLVGDAVRPGGGNKLTFGTGTQLKVELNIQN

(SEQ ID NO: 20)

] GTGGAACTCAATATCCAGAAC (SEQ ID NO: 21)

]

TACTACTGCCTCGTGGGTGACGCCGTGAGGCCGGGAGGA
GGAAACAAACTCACCTTTGGGACAGGCACTCAGCTAAAA
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TCELL | Vgene | DNA or | Va-n-Ja-Ca |
CLONE . AmIno
I (GenBank Acid

Accession #) | Seq_“e“ce | |
MS37- Va3 r_Amino YFCATDAGGTYKYIFGTGTRLKVLANIOQN (SEQ ID NO: 22)
D9.3 Acid . o o

| TCTTTGGAACAGGCACCAGGCTGAAGGTTTTAGCAAATAT

] | CCAGAAC (_S.EQ ID NO: 23)

MS37-B9.1 | Valé Amino YYCLVGDIDDMRFGAGTRLTVKPNIQN (SEQ ID NO: 24) |

(AF117149) | | Acd | - . |

DNA TACTACTGCCICGTGGGTGACATCGATGACATGCGCTTTG

GAGCAGGGACCAGACTGACAGTAAAACCAAATATCCAGA |
AC

l | | (SEQ ID NO: 25)

MS9-C.26 Vo3 Amino YFCATSVNTDKLIFGTGTRLQVFPNION (SEQ ID NO: 26)
Acid |
DNA TACTTCTGTGCTACATCGGTTAACACCGACAAGCTCATCTT

TGGGACTGGGACCAGATTACAAGTCTTTCCAAATATCCAG |
AAC

(SEQ ID NO: 27) | |

(AF117150)

ol ST
-

I i | L
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Table 2: TCR Vp gene sequence specific for MBP83-99 peptide

F

CA 02362099 2001-08-21

T CELL Vgene | DNA or ‘ VB-D-JB-Cf3
CLONE l Amino
(Genbank ‘ Acid
| Accession#) | I Sequence o o |
MS7-E3.1 V(39 Ammo YFCASS( QDRF WGGTVNTEAFFGQGTRLTVVEDLNK ;
| TATTTCTGTGCCAGCAGCCAAGATCGTTTTTGG(JGGGG
* GACGGTGAACACTGAAGCTTTCTTTGGACAAGGCACC
P AGACTCACAGTTGTAGAGGACCTGAACAAG
| (SEQ ID NO: 29)
| ) -
MS7-D2.2 | VBI l Amino | YFCASSAMGETQYFGPGTRLLVLEDLKN
(AF117131) Acid | (SEQ ID NO: 30)
DNA TATTTCTGTGCCAGCAGCGCTATGGGAGAGACCCAGT
ACTTCGGGCCAGGCACGCGOGGCTCCTAGAOGTAGCTCGAGGA
CCTGAAAAAC
_i_(S_EQ [DNO:31) ]
MS7-E2.6 | VPBI13. | Amino YFCASSLGRAGLTYEQYFGPGTRLTVTEDLKN
(AF117132) | | Acd 1 (SEQ ID NO: 32) i
| DNA TACTTCTGTGCCAGCAGCCTAGGGCGGGCGGGACTCA
: CCTACGAGCAGTACTTCGOGGOGGCCOAOQGCACCAGGCTCACC
_ GGMAGGACCTGAAAAAC (S_I_E_(__)_!____DT\IO: 33) ]
MS27-C3.1 | VBI3. | Amino | YFCASSLGRAGLTYEQYFGPGTRLTVTEDLKN
(AF117132) ] Acid | (SEQ ID NO: 34) |
DNA TACTTCTGTGCCAGCAGCCTAGGGCAOGOGGCAOGGOGACTCA
| CCTACGAGCAGTACTTCGOGGOGGCCAOGAQGCACCAGAGCTCAC
_ﬁGTCAWCCTGAAAAAC (SEQ ID NO: 35) ]
MS27- VB13. | Amino | YCASSLGRAGLTYEQYFGPGTRLTVTEDLKN
(AFT17152) DNA | TACTTCTGTGCCAGCAGCCTAGGGCGGGCGGGACTCA
CCTACGAGCAGTACTTCOGGOGCCAOGGAGCACCAGACTCAC
| GGTCACAGAGGACCTGAAAAAC (SEQ ID NO: 37)
bt A UAAAAAL
MS27-F3.4 | V[313. Amino | YFCASSLGRAGLTYEQYFGPGTRLTVTEDLKN
(AF117132) | | Acid | (SEQ ID NO: 38)
B DNA TACTTCTGTGCCAGCAGCCTAGGGCAOEAGGCAGAGGACTCA
| | CCTACGAGCAGTACTTCGGGCCGGGCACCAGGCTCAC
B GGTCACAGAGGACCTGAAAAAC (SEQ IDNO:39)
MS27- V{39 Amino YFCASSPTVNYGYTEGSGTRLTVVEDLNK
D4.4 | - Aad | (SEQID NO: 40)
(AF117133
' i
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T CELL Vgene | DNA or ViB-D-J[3-Cf3
CLONE Amino l
(Genbank Acid '
Accession #) Se(!uence . - o o
DNA | TATTTCTGTGCCAGCAGCCCGACAGTTAACTATGGCTA
' CACCTTCGGTTCGGGGACCAGGTTAACCGTTGTAGAG |
GACCTGAACAAG (SEQ ID NO: 41)
e —
MS32- VBI3. | Amino | YFCASSYSIRGOGNEQYFGPGTRLTVTEDLKN
F5.12 1 ACid (SEQ ID NO 42)
(AF117134) DNA | TACTTCTGTGCCAGCAGTTACTCGATTAGGGGACAGG
| GTAACGAGCAGTACTTCGGGCCGGGCACCAGGCTCAC |
- | GGTCACAGAGGACCTGAAAAAC (SEQ ID NO: 43)
MS32-B9.8 | VB13. | Amino | YFCASSYSIRGOGNEQYFRPGTRLTVTEDLKN
(AF117134) L Aed | (SEQIDNO:44) o
DNA | TACTTCTGTGCCAGCAGTTACTCGATTAGGGGACAGG
GTAACGAGCAGTACTTCCGGCCGGGCACCAGGCTCAC
- __________j | GGTCACAGAGGACCTGAAAAAC (SEQIDNO: 45) |
MS37- VB7 | Amino | YLCASSQDRVAPQYFGPGTRLLVLEDLKN
D9-3 Acid | (SEQIDNO:46) ]
(AF119246) DNA | TATCTCTGTGCCAGCAGCCAAGATCGGGTTGCGCCAC
' AGTACTTCGGGCCAGGCACGCGGCTCCTGGTGCTCGA |
GGACCTGAAAAAC
(SEQ ID NO: 47)
| | | | NC e
MS37-B9.1 | VB17 | Amino | YLCASSTRQGPQETQYFGPGTRLLVLEDLKN
(AF117135) ACid____ (SEQ ID NO: 48) ' | )
DNA | TATCTCTGTGCCAGTAGTACCCGGCAAGGACCTCAAG
AGACCCAGTACTTCGGGCCAGGCACGCGGCTCCTGGT
GCTCGAGGACCTGAAAAAC (SEQ ID NO: 49)
! | ——T ———_—_————————————————eem—mmmmm
MS$8-D2.7 | VB8 | Amino | YLCASSLGOGAYEQYFGPGTRLTVTEDLKN
(AF117136) | Acid | (SEQ ID NO: 50)
“_'__l - e——————ee—e—m e ]
DNA | TATCTCTGTGCCAGCAGCTTAGGACAGGGGGCTTACG
AGCAGTACTTCGGGCCGGGCACCAGGCTCACGGTCAC
AGAGGACCTGAAAAAC (SEQ ID NO: 51)
| EQIDNO:SLH)
MS8-A2.7 | VB8 | Amino | YLCASSLGOGAYEQYFGPGTRLTVTEDLKN
(AF117136) Acld | (SEQ ID NO: 52) |
DNA | TATCTCTGTGCCAGCAGCTTAGGACAGGGGGCTTACG
| | AGCAGTACTTCGGGCCGGGCACCAGGCTCACGGTCAC
_ _ | AGAGGACCTGAAAAAC (SEQ ID NO: 53)
MSS8- VB8 . Amino | YLCASSLGQGAYEQYFGPGTRLTVTEDLKN
AlLLS | Acid | (SEQ ID NO: 54)
t (AF117136)
I
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T CELL Vgene | DNA or V(3-D-JB-Ci3
| CLONE Amino |
(Genbank Acid
Accession #) ] S?quence L o B o
r | DNA | TATCTCTGTGCCAGCAGCTTAGGACAGGGGGCTTACG
l AGCAGTACTTCGGGCCGGGCACCAGGCTCACGGTCAC
- AGAGGACCTGAAAAAC (SEQIDNO:55) |
MS8-D13 | VB8 | Amino | YFCASSLOVYSPLHFGNGTRLTVTEDLNK
| (AF117137) | Acid | (SEQ ID NO: 56)
DNA | TACTTCTGTGCCAGCAGTTTACAAGTGTATTCACCCCT
| CCACTTTGGGAACGGGACCAGGCTCACTGTGACAGAG
GACCTGAACAAG
] (SEQIDNO:57) - o
MS33- VB2 | Amino | YFCAISESIGTGTEAFFGQGTRLTVVEDLNK
D1.2 | Aad | (SEQID NO: 58) |
(AEL17338) DNA | TACTTCTGTGCCATCAGTGAGTCGATTGGTACGGGAA
CTGAAGCTTTCTTTGGACAAGGCACCAGACTCACAGT
| | | | TGTAGAGGACCTGAACAAG (SEQ ID NO: 59) -
MS33- VBI2 | Amino | YFCAISESIGTGTEAFFGQGTRLTVVEDLNK
| D3.3 Acid | (SEQ ID NO: 60)
! *__-—- 1-_- - o
(AF117138) DNA | TACTTCTGTGCCATCAGTGAGTCGATTGGTACGGGAA
CTGAAGCTTTCTTTGGACAAGGCACCAGACTCACAGT
" | TGTAGAGGACCTGAACAAG (SEQ ID NO: 61)
— I E— — —
MS33- VB3 | Amino | YLCASRDRSYEQYFGPGTRLTVTEDLKN
D3.] Acid | (SEQ ID NO: 62)
I - - )
(AF11FL39) DNA | TACCTCTGTGCCAGCCGGGACAGGTCCTACGAGCAGT
ACTTCGGGCCGGGCACCAGGCTCACGGTCACAGAGGA
CCTGAAAAAC
| | (SEQ ID NO: 63) ]
MS9-C26 | VBI2 | Amino YFCAISEGSSSGNTIYFGEGSWLTVVEDLNK
(AF117140) Acid | (SEQ IDNO: 64) .
DNA | TACTTCTGTGCCATCAGTGAGGGGTCCAGCTCTGGAA
ACACCATATATTTTGGAGAGGGAAGTTGGCTCACTGT
| | TGTAGAGGACCTGAACAAG (SEQ ID NO: 65)
MS35-C7.2 | VB2 | Amino | FYICSAIDGYTFGSGTRLTVVEDLNK (SEQID NO: 66)
(AF117141) | Aed | - ]
DNA | TTCTACATCTGCAGTGCTATAGACGGCTACACCTTCGG
| TTCGGGGACCAGGTTAACCGTTGTAGAGGACCTGAAC
| | AAG (SEQIDNO: 67)
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Although the Va and VB rearrangements varied between individual MBP83-99 T
cell clones, many of these independent T cell clones derived from a given individual
shared identical Vo and VB chains with the same Va-Ja and VB-DB-JB junctional region
sequences. The finding is consistent with in vivo clonal expansion of MBP83-99 specific

S T cells in given patients with MS as reported previously (Vandevyver 1995,
Wucherpfenning 1994).

Interestingly, as indicated in Tables 1 and 2, an independent T cell clone (clone
E2.6) derived from one patient (MS-1) shared the same VB313.1 and Val7 with 3 of 4 T
cell clones (clones C3.1, D7.16 and F3.4) obtained from another patient (MS-2). V313.1

10 of these T cell clones shared an identical DNA sequence within the VB3-D-J3 junctional
region.

Example 2

VB3-DB-JB-specific oligonucleotide primers were highly specific and sensitive 1n

detecting corresponding DNA sequences present in original MBP83-99 T cell clones as

15 well as in PBMC containing original MBP83-99 T cells

A set of 14 oligonucleotide primers were synthesized according to DNA
sequences within the VB-DB-JB junctional regions of independent MBP83-99 1 cell

clones and subsequently examined for their specificity in RT-PCR. The DNA sequences

of these oligonucleotide primers are shown in Table 3.

20 Table 3 DNA sequences of VB-DB-Jj3 -specific oligonucleotide primers
T cell clone DNA sequence SEQ ID NO

MSI-E3.1  AGCAGCCAAGATCGTTTTTGG  SEQIDNO: 68
MS1-E2.6 CTAGGGCGGGCGGGACTCACCTAC SEQ ID NO: 69
MS2-C3.1 CTAGGGCGGGCGGGACTCACCTAC SEQ ID NO: 70
MS2-D4 .4 '
MS3-F5.12 TACTCGATTAGGGGACAGGGTAAC SEQ ID NO: 71
MS3-B9.8
MS4-D9.3 CAAGATCGGGTTGCGCCA SEQ ID NO: 72
MS4-B9.1 ACCCGGCAAGGACCTCAAGAGACC  SEQIDNO: 73
MS5-D2.7 AGCTTAGGACAGGGGGCT SEQ ID NO: 74
MS5-D1.3

MS6-D8.1 GCCAGCCGGGACAGGTCC SEQ ID NO: 75
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MS6-D1.2 GAGTAGATTGGTACGGGA SEQ ID NO: 76

MS7-C.26

MS8-C7.2 TACATCTGAAGTGCTATAGAC SEQ ID NO: 77

These VB-DpB-JB-specific primers bound exclusively to DNA sequences present in
the original MBP83-99 T cell clones and did not bind to the sequences derived from
unrelated MBP83-99 T cell clones (Figure 2), suggesting their high specificity for the
original VB-DB-JB DNA sequences. The only exception was noted for clone MS1-E2.6
and clone MS2-C3.1, in which the same primer bound to a VB-DB-JP junctional DNA
sequence shared by both T cell clones.

Given the specificity of the VB-DB-JB oligonucleotide primers and high
sensitivity of PCR detection system, we asked whether this two-step PCR detection
system using 5° VB primers and VB-DB-JB-specific oligonucleotide primers could be
used to detect corresponding VB-DpB-JB DNA sequences present in peripheral blood
mononuclear cells (PBMC) specimens from which the MBP83-99 T cell clones
originated. The results of two separate experiments showed positive detection of the V{3-
Dp-JB sequences in original PBMC specimens. Thus, the findings demonstrated that the
PCR detection system where VB-D-JB sequence served as a fingerprint was specific and
sensitive in tracing MBP83-99 T cells present in peripheral blood mononuclear cells by

probing identical DNA sequences.

Exampile 3
The detection of a common VB-DB-JB DNA sequence in PBMC specimens

derived from different patients with MS and healthy individuals

Next, we examined whether DNA sequences corresponding to VB-DB-I(3
junctional regions of the MBP83-99 T cell clones could be detected in PBMC specimens
randomly selected from a group of patients with MS and healthy individuals. The same
PCR amplification system using primers specific for corresponding V3 families (in the
first PCR) and primers specific for VB-D-JB sequences (in the second semi-nested PCR)
was employed. It was combined with Southern blot analysis with corresponding V{3-D3-
JB probes to perform hybridization. Given the specific requirements of the two-step PCR

detection system and specificity of the VB-DB-Jf primers and probes, the 1dentified DNA
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sequences would derive from specific TCR VB chains and represent either identical or
similar to VB-Df3-J sequences of interest.

The results indicated that only one V3-DB-JB oligonucleotide primer (MS1-E2.6,
VB13.1-LGRAGLTY) detected complementary TCR V313.1 DNA sequence in 15 ot 48
(31%) PBMC specimens obtained from different patients with MS. Thus, the finding
indicates the presence of MBP83-99 T cells expressing VB13.1-LGRAGLTY 1n these
patients with MS. Under similar experimental conditions, the same primer also detected
corresponding DNA sequence in 5 of 20 (25%) PBMC specimens derived from healthy
individuals. The remaining 13 VB-DB-JB primers failed to identify any sequence signals
in the same panel of PBMC specimens. The results were reproducible in three separate
experiments. The identified DNA products amplified by the E2.6 primer originated from

T cells expressing VB13.1 because a VB13.1-specific primer was used in the first PCR

for amplification.

Furthermore, the identified VB13.1-LGRAGLTY sequence was also amplified in
13 of 24 (54%) short-term MBP83-99 T cell lines generated from five patients with MS
(MS-35, MS36 and MS39) whose PBMC specimens were shown to contain the
VpB13.1-LGRAGLTY  sequence. The results thus confirmed that the VpBI13.1-
LGRAGLTY DNA sequence detected in the PBMC specimens originated from T cells
recognizing MBP83-99. The finding also suggests that MBP83-99 T cells expressing the
VB13.1-LGRAGLTY sequence represent all or the majority of MBP83-99 T cell lines
found 1n some patients with MS.

A combined PCR-DNA hybridization detection system where V[B-DB-JB
sequences were used as a ﬁngerprint provided a powerful tool in tracing antigen-specific
T cells by detecting identical VB3-DB-J3 junctional sequences. The high specificity and
sensitivity of the detection system allowed the identification of specific VB-DB-J§3
sequences in peripheral blood T cells. The present study demonstrated for the first time
that a common subset of VB13.1 T cells that recognize the immunodominant 83-99
peptide of MBP and uniformly express an identical V(3-Dp-JB sequence 1s present 1n
approximately 30% of patients with MS. The conclusion 1s made based on step-wise

experiments described herein. First, the identical DNA sequence (VB13.1-LGRAGLTY)

CA 02362099 2001-08-21
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was found among independent MBP83-99 T cell clones derived from different patients
with MS. Second, the sequence was identified in cDNA products amplified from TCR
VB13.1 of PBMC specimens obtained from different patients with MS. Third, the DNA
sequence was detected in short-term independent MBP83-99 T cell lines generated trom
PBMC specimens that were shown to contain the VB13.1-LGRAGLTY sequence.
MBP83-99 T cells expressing the VB13.1-LGRAGLTY sequence seem to represent all or
the majority of the MBP83-99 T cell lines generated from some patients with MS.
Finally, the presence of VB13.1-LGRAGLTY sequence in PBMC specimens was
confirmed by recombinant DNA cloning and direct DNA sequencing.

Furthermore, it 1s not surprising that MBP83-99 T cells expressing the common
VB13.1-LGRAGLTY sequencé are also present in some healthy individuals. Studies
reported so far indicate that MBP-reactive T cells, including T cells recogmzing the
immunodominant 83-99 peptide, are also present in some healthy individuals (Zhang
1994, Ota 1990). However, there is a functional difference that these T cells undergo ir
vivo activation and clonal expansion in patients with MS, as opposed to healthy
individuals (Zhang 1994).

These VB13.1 MBP83-99 T cells sharing the common V3-DB-JB sequence may
represent a significant fraction of MBP83-99 T cells found in some patients with MS.
This possibility is supported by the observation that the VB13.1-LGRAGLTY sequence
was present in 40% of short-term MBP83-99 T cell lines generated from patients with
MS after two stimulation cycles.

The identified common VB-DB-JB sequence may be used as a specific marker in a
quantitative PCR detection system to detect a common subset of MBP83-99 T cells in
the blood and cerebrospinal fluid in a large group of MS patients for the purpose of
monitoring in vivo clonal expansion and in vivo activity potentially associated with the
disease. This method will be superior to conventional cell culture-based assays because
in vitro selection and expansion of MBP-reactive T cells are often hampered by various
inhibitory factors inherent in cell culture. This is consistent with a recent study where the

frequency of MBP-reactive T cells was found to be surprisingly high 1n patients with M5
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when direct ex vivo analysis was employed to quantify MBP-reactive T cells (Hatler as
last author JEM 1997).

Furthermore, synthetic peptides corresponding to the TCR have been shown to
induce anti-idiotypic T cell responses to MBP-reactive T cells in patients with MS (Chou
et al, J.I.). Therefore, a TCR peptide containing a common CDR3 sequence may be of
great potential in eliciting anti-idiotypic T cells to suppress a specific subset of MBP-
reactive T cells in a group of patients whose MBP83-99 T cells bear the common CDR3
sequence motif. Immunization with such a common CDR3 peptide would be
advantageous over CDR2 peptides or individual-dependent CDR3 peptides as a potential
treatment procedure in patients with MS (Vandenbark 1996).

All of the compositions and/or methods disclosed and claimed herein can be
made and executed without undue experimentation in light of the present disclosure.
While the compositions and methods of this invention have been described in terms of
preferred embodiments, it will be apparent to those of skill in the art that variations may
be applied to the compositions and/or methods and in the steps or in the sequence of
steps of the method described herein without departing from the concept, spirit and scope
of the invention. More specifically, it will be apparent that certain agents which are both
chemically and physiologically related may be substituted for the agents described herein
while the same or similar results would be achieved. All such similar substitutes and
modifications apparent to those skilled in the art are deemed to be within the spirit, scope

and concept of the invention as defined by the appended claims.
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SEQUENCE

<110> Jingwu, Zhang Z.

<120>

LISTING

T Cell Receptor VB-D!

Detection

<130>

<140>
<141>

<160> 77
<170>
<210> 1

<211> 24
<212> DNA

Patentln

BCOLOO03

ver. 2

<213> SYNTHETIC

<400> 1
ctagggcgggd

<210> 2
<211> 400
<212> DNA
<213> Homo

<400> 2

catgtctccg
acatctgtgt
tLtcgggcecgg
gtcgctgtgt
tgcctggcca

gaggtgcaca
gactccagat

<210> 3
<211> 8
<212> PRT
<213> HoOomo

<400> 3

cgggactcac

sapliens

ataacccaga
acttctgtgc
gcaccaggct
ttgagccatc
caggcttcta

gtggggtcag
actgcctgag

sapiens

.1

ctac

ggatttccecg
cagcagccta
cacggtcaca
agaagcagag
ccccgaccac
cacagacccg
cagccgcectg

Leu Gly Arg Ala Gly Leu Thr Tyr

1

<210> 4
<211> 30
<212> PRT

5

<213> Homo sapiens

ctcaggctgc
gg9gcygggcgyg
gaggacctga
atctcccaca
gtggagctga
cagcccctca

agggtctcgg

tgtcggcectgce
gactcaccta
aaaacgtgtt
cccaaaaggc
gctggtgggt
aggagcagcce

B-JB Seguence and Methods For Its

tcccectececcag
cgagcagtac
cccacccecgag
cacactggta

gaatgggaag
cgccctcaat

24

60

120
180
240
300
360
400
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<400> 4
Tyvr Phe Cys Ala Leu Ser Axrg Gly Gly Ser Asn Tyr Lys Leu Thr Phe
1 5 10 15

Gly Lys Gly Thr L.eu Leu Thr Val Asn Pro Asn Ile Gln Asn
20 25 30

<210> 5

<211> 90

<212> DNA

<213> Homo sapiens

<400> 5

tacttctgtg ctctgagtag gggaggtagc aactataaac tgacatttgg aaaaggaact 60
ctcttaaccg tgaatccaaa tatccagaac 90

<210> 6

<211> 30

<212> PRT

<213> Homo sapilens

<400> 6
Tyr Tyr Cys Ala Leu Lys Arg Asn Phe Gly Asn Glu Lys Leu Thr Phe
1 5 10 15

Gly Thr Gly Thr Arg Leu Thr Ile Ile Pro Asn Ile Gln Asn
20 25 30

<210> 7

<211> S0

<212> DNA

<213> Homo sapiens

<400> 7

tattactgtg ctctaaaaag aaactttgga aatgagaaat taacctttgg gactggaaca 60
agactcacca tcatacccaa tatccagaac 90

<210> 8

<211> 30

<212> PRT

<213> Homo sapiens

<400> 8
Tyr Phe Cys Ala Ala Ser Pro Gly Gly Ser Asn Tyr Lys Leu Thr Phe
1 5 10 15

Gly Lys Gly Thr Leu Leu Thr Val Asn Pro Asn Ile Gln Asn
20 25 30
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<210> 8

<211> 90

<212> DNA

<213> Homo sapiens

<400> 9 ,
tacttctgtg cagcaagccc cggaggtagc aactataaac tgacatttgg aaaaggaact 60
ctcttaaccg tgaatccaaa tatccagaac 90

<210> 10

<211> 30

<212> PRT

<213> Homo sapiens

<400> 10
Tyr Phe Cys Ala Ala Met Gly Asp Phe Gly Asn Glu Lys Leu Thr Phe
1 5 10 15

Gly Thr Gly Thr Arg Leu Thr Ile Ile Pro Asn Ile Gln Asn
20 25 30

<210> 11

<211> 90

<212> DNA

<213> Homo sapiens

<400> 11
tacttctgtg cagcaatggg ggactttgga aatgagaaat taacctttgg gactggaaca 60
agactcacca tcatacccaa tatccagaac | 90

<210> 12

<211> 30

<212> PRT

<213> Homo sapiens

<400> 12
Tyr Phe Cys Ala Ala Met Gly Asp Phe Gly Asn Glu Lys Leu Thr Phe
1 5 10 15

Gly Thr Gly Thr Arg Leu Thr Ile Ile Pro Asn Ile Gln Asn
20 25 30

<210> 13

<211> 90

<212> DNA

<213> Homo sapiens

<400> 13
tacttctgtg cagcaatggg ggactttgga aatgagaaat taacctttgg gactggaaca 60
agactcacca tcatacccaa tatccagaac 90

PCT/US00/40006
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<210> 14

<211> 30

<212> PRT

<213> Homo sapiens

<400> 14
Tyvr Phe Cys Ala Ala Met Gly Asp Phe Gly Asn Glu Lys Leu Thr Phe
1 5 10 15

Gly Thr Gly Thr Arg Leu Thr Ile Ile Pro Asn Ile Gln Asn
20 25 30

<210> 15

<21l1l> 90

<212> DNA

<213> Homo sapilens

<400> 15

tacttctgtg cagcaatggg ggactttgga aatgagaaat taacctttgg gactggaaca 60
agactcacca tcatacccaa tatccagaac S0

<210> 16

<211l> 32

<212> PRT

<213> Homo sapiens

<400> 16
Tyr Phe Cys Ala Leu Ser Val Ala Gly Gly Thr Ser Tyr Gly Lys Leu
1 5 10 15

Thr Phe Gly Gln Gly Thr Ile Leu Thr Val His Pro Asn Ile Gln Asn
20 25 30

<210> 17

<211> 96

<212> DNA

<213> Homo sapiliens

<400> 17
tacttctgtg ctctgagcegt tgctggtggt actagctatg gaaagctgac atttggacaa 60
gggaccatct tgactgtcca tccaaatatc cagaac 96

<210> 18

<21l1l> 33

<212> PRT

<213> Homo sapiliens

PCT/US00/40006 — -
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<400> 18
Tyr Tyr Cys Leu Val Gly Asp Ala Val Arg Pro Gly Gly Gly Asn Lys
1 5 10 15

Leu Thr Phe Gly Thr Gly Thr Gln Leu Lys Val Glu Leu Asn Ile Gln
20 25 30

Asn

<210> 19

<211l> 995

<212> DNA

<213> Homo sapiens

<400> 19
tactactgcc tcecgtgggtga cgceccgtgagg ccgggaggag gaaacaaact cacctttggg 60
acaggcactc agctaaaagt ggaactcaat atccagaac 99

<210> 20

<211> 33

<212> PRT

<213> Homo sapiens

<400> 20
Tyr Tyr Cys Leu Val Gly Asp Ala Val Arxrg Pro Gly Gly Gly Asn Lys
1 5 10 15

Leu Thr Phe Gly Thr Gly Thr Gln Leu Lys Val Glu Leu Asn Ile Gln
20 25 30

Asn

<210> 21

<21l1l> 995

«212> DNA

<213> Homo sapiens

<400> 21
tactactgcce tcgtgggtga cgccgtgagg ccgggaggag gaaacaaact cacctttggg 60
acaggcactc agctaaaagt ggaactcaat atccagaac 99

<210> 22

<211> 29

<212> PRT

<213> Homo sapiens

<400> 22
Tyr Phe Cys Ala Thr Asp Ala Gly Gly Thr Tyr Lys Tyr Ile Phe Gly
1 | 5 10 15
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Thr Gly Thr Arg Leu Lys Val Leu Ala Asn Ile Gln Asn
20 25

<210> 23

<211> 87

<212> DNA

<213> Homo sapiens

<400> 23

tacttctgtg ctacggacgc aggaggaacc tacaaataca tctttggaac aggcaccagg 60
ctgaaggttt tagcaaatat ccagaac 87

<210> 24

<211> 27

<212> PRT

<213> Homo sapliens

<400> 24
Tyr Tyr Cys Leu Val Gly Asp Ile Asp Asp Met Arg Phe Gly Ala Gly
1 5 10 15

Thr Arg Leu Thr Val Lys Pro Asn Ile Gln Asn
20 25

<210> 25

<211> 81 ’
<212> DNA |

<213> Homo sapliens

<400> 25

tactactgcc tcecgtgggtga catcgatgac atgcgcectttg gagcagggac cagactgaca 60
gtaaaaccaa atatccagaa cC 81

<210> 26

<211> 28

<212> PRT

<213> Homo sapiens

<400> 26
Tyr Phe Cys Ala Thr Ser Val Asn Thr Asp Lys Leu Ile Phe Gly Thr
1 5 10 15

Gly Thr Arg Leu Gln Val Phe Pro Asn Ile Gln Asn
20 25

<210> 27

<211> 84

<212> DNA

<213> Homo sapiens
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<400> 27
tacttctgtg ctacatcggt taacaccgac aagctcatct ttgggactgg gaccagatta 60
caagtctttc caaatatcca gaac 84

<210> 28

<211> 35

<212> PRT

<213> Homo sapiliens

<400> 28
Tyr Phe Cys Ala Ser Ser Gln Asp Arg Phe Trp Gly Gly Thr Val Asn
1 5 10 i5

Thr Glu Ala Phe Phe Gly Gln Gly Thr Arg Leu Thr Val Val Glu Asp
20 25 30

Leu Asn Lys
35

<210> 29

<211> 105

<212> DNA

<213> Homo sapilens

<400> 29

tatttctgtg ccagcagcca agatcgtttt tgggggggga cggtgaacac tgaagctttc 60
tttggacaag gcaccagact cacagttgta gaggacctga acaag 105

<210> 30

<211> 28

<212> PRT

<213> Homo sapiens

<400> 30
Tyr Phe Cys Ala Ser Ser Ala Met Gly Glu Thr Gln Tyr Phe Gly Pro
1 5 10 15

Gly Thr Arg Leu Leu Val Leu Glu Asp Leu Lys Asn
20 25

<210> 31

<211> 84

<212> DNA

<213> Homo sapiens

<400> 31
tatttctgtg ccagcagcege tatgggagag acccagtact tcecgggccagg cacgceggctce 60
ctggtgctcg aggacctgaa aaac 84
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<210> 32

<211> 32

<212> PRT

<213> Homo sapiens

<400> 32
Tyr Phe Cys Ala Ser Ser Leu Gly Arg Ala Gly Leu Thr Tyr Glu Gln
1 5 10 15

Tyr Phe Gly Pro Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

<210> 33

<211l> 96

<212> DNA

<213> Homo sapiens

<400> 33
tacttctgtg ccagcagcect agggcecgggceg ggactcacct acgagcagta cttcecgggccg 60
ggcaccaggc tcacggtcac agaggacctg aaaaac 96

<210> 34

<211l> 32

<212> PRT

<213> Homo sapiens

<400> 34
Tyr Phe Cys Ala Ser Ser Leu Gly Arg Ala Gly Leu Thr Tyr Glu Gln
1 5 10 15

Tyr Phe Gly Pro Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

<210> 35

<211> 96

<212> DNA

<213> Homo sapiens

<400> 35
tacttctgtg ccagcagcect agggcgggcg ggactcacct acgagcagta cttcecgggceccg 60
ggcaccaggce tcacggtcac agaggacctg aaaaac 96

<210> 36

<211l> 31

<212> PRT

<213> Homo sapiens

PCT/US00/40006
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<400> 36
Phe Cys Ala Ser Ser Leu Gly Arg Ala Gly Leu Thr Tyr Glu Gln Tyr
1 5 10 15

Phe Gly Pro Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

<210> 37

<211l> 96

<212> DNA

<213> Homo sapilens

<40Q0> 37

tacttctgtg ccagcagcct agggcgggcg ggactcacct acgagcagta cttcgggceceg 60
ggcaccaggc tcacggtcac agaggacctg aaaaac 96

<210> 38

<211> 32

<212> PRT

<213> Homo sapiens

<400> 38
Tyr Phe Cys Ala Ser Ser Leu Gly Arg Ala Gly Leu Thr Tyr Glu Gln
1 5 10 15

Tyr Phe Gly Pro Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

<210> 39

<211> 96

<212> DNA

<213> Homo sapiens

<400> 39

tacttctgtg ccagcagcct agggcgggcg ggactcacct acgagcagta cttegggceceg 60
ggcaccaggc tcacggtcac agaggacctg aaaaac 96

<210> 40

<211> 29

<212> PRT

<213> Homo sapliens

<400> 40
Tyr Phe Cys Ala Ser Ser Pro Thr Val Asn Tyr Gly Tyr Thr Phe Gly
1 5 10 15
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Ser Gly Thr Arg Leu Thr Val Val Glu Asp Leu Asn Lys

| 20 25
<210> 41
<211> 87
<212> DNA
<213> Homo sapiens
<400> 41
tatttctgtg ccagcagccc gacagttaac tatggctaca ccttcggttc ggggaccagg 60
ttaaccgttg tagaggacct gaacaag | | 87
<210> 42
<211> 32
<212> PRT
<213> Homo sapliens
<400> 42
Tyr Phe Cys Ala Ser Ser Tyr Ser Ile Arg Gly Gln Gly Asn Glu Gln

1 5 10 15

Tyr Phe Gly Pro Gly Thrxr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

<210> 43

<211> 96

<212> DNA

<213> HOomo sapiliens

<400> 43
tacttctgtg ccagcagtta ctcecgattagg ggacagggta acgagcagta cttcgggccg 60
ggcaccaggc tcacggtcac agaggacctg aaaaac 96

<210> 44

<211> 32

<212> PRT

<213> Homo sapiens

<400> 44
Tyr Phe Cys Ala Ser Ser Tyr Ser Ile Arg Gly Gln Gly Asn Glu Gln
1 5 10 15

Tyr Phe Arg Pro Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

PCT/US00/40006 _ -



10

15

20

235

30

33

40

>0

D3

CA 02362099 2001-08-21

WO 00/50641 PCT/US00/40006

38

<210> 45

<211> 96

<212> DNA

<213> Homo sapilens

<400> 45

tacttctgtg ccagcagtta ctcgattagg ggacagggta acgagcagta cttccggceccg 60
ggcaccaggc tcacggtcac agaggacctg aaaaac 96

<210> 46

<211> 29

<212> PRT

<213> Homo sapiens

<400> 46
Tyr Leu Cys Ala Ser Ser Gln Asp Arg Val Ala Pro Gln Tyr Phe Gly
1 5 10 15

Pro Gly Thr Arg Leu Leu Val Leu Glu Asp Leu Lys Asn
20 25

<210> 47

<211> 87

<212> DNA

<213> Homo sapiens

<400> 47

tatctctgtg ccagcagcca agatcgggtt gcgccacagt acttcgggcc aggcacgcegg 60
ctcctggtgce tcgaggacct gaaaaac 87

<210> 48

«211> 31

<212> PRT

<213> Homo sapiens

<400> 48
Tyr Leu Cys Ala Ser Ser Thr Arg Gln Gly Pro Gln Glu Thr Gln Tyr
1 5 10 15

Phe Gly Pro Gly Thr Arg Leu Leu Val Leu Glu Asp Leu Lys Asn
20 25 30

<210> 49

<211l> 93

<212> DNA

<213> Homo sapiens

<400> 49

tatctctgtg ccagtagtac ccggcaagga cctcaagaga cccagtactt cgggccaggc 60
acgcggctceccec tggtgctcga ggacctgaaa aac 93

—anhi
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<210> 50

<211> 30

<212> PRT

<213> Homo sapilens

<400> 50
Tyr Leu Cys Ala Ser Ser Leu Gly Gln Gly Ala Tyr Glu Gln Tyr Phe
1 5 10 15

Gly Pro Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

<210> 51

<211> 90

<212> DNA

<213> Homo sapliens

<400> 51

tatctctgtg ccagcagctt aggacagggg gcttacgagc agtacttcecgg gccgggcacce 60
aggctcacgg tcacagagga cctgaaaaac 90

<210> 52

<211> 30

<212> PRT

<213> HOomo sapiens

<400> 52
Tyr Leu Cys Ala Ser Ser Leu Gly Gln Gly Ala Tyr Glu Gln Tyr Phe
1 5 10 15

Gly Pro Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

<210> 53

<211l> 90

<212> DNA

<213> Homo sapiens

<400> 53

tatctctgtg ccagcagctt aggacagggg gcttacgage agtacttcecgg gecgggcecacce 60
aggctcacgg tcacagagga cctgaaaaac 90

<210> 54

<211> 30

<212> PRT

<213> Homo sapiens
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40
<400> 54
Tyr Leu Cys Ala Ser Ser Leu Gly Gln Gly Ala Tyr Glu Gln Tyr Phe
1 5 10 15

Gly Pro Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25 30

<210> 55

<211l> 90

<212> DNA

<213> Homo sapiens

<400> 55
tatctctgtg ccagcagcett aggacagggg gcttacgagc agtacttcecgg gceccgggcacc 60
aggctcacgg tcacagagga cctgaaaaac 90

<210> 56

<211l> 29

<212> PRT

<213> Homo sapiens

<400> 56
Tyr Phe Cys Ala Ser Ser Leu Gln Val Tyr Ser Pro Leu His Phe Gly
1 5 10 15

Asn Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Asn Lys
20 25

<210> 57

<211> 87

<212> DNA

<213> Homo sapiens

<400> 57
tacttctgtg ccagcagttt acaagtgtat tcacccctcecc actttgggaa cgggaccagg 60
ctcactgtga cagaggacct gaacaag 87

<210> 58

<211> 31

<212> PRT

<213> Homo sapiens

<400> 58
Tyr Phe Cys Ala Ile Ser Glu Ser Ile Gly Thr Gly Thr Glu Ala Phe
1 5 10 15

Phe Gly Gln Gly Thr Arg Leu Thr Val Val Glu Asp Leu Asn Lys
20 25 30

CA 02362099 2001-08-21
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<210> 59

<211> 93

<212> DNA

<213> Homo sapliens

<400> 59
tacttctgtg ccatcagtga gtcgattggt acgggaactg aagctttctt tggacaaggc 60
accagactca cagttgtaga ggacctgaac aag 93

<210> 60

<211> 31

<212> PRT

<213> Homo sapiens

<400> 60
Tyvr Phe Cys Ala Ile Ser Glu Ser Ile Gly Thr Gly Thr Glu Ala Phe
1 5 10 15

Phe Gly Gln Gly Thr Arg Leu Thr Val Val Glu Asp Leu Asn Lys
20 25 30

<210> 61

<211> 93

<212> DNA

<213> Homo sapiens

<400> 61
tacttctgtg ccatcagtga gtcgattggt acgggaactg aagctttctt tggacaaggc 60
accagactca cagttgtaga ggacctgaac aag 93

<210> 62

<211> 28

<212> PRT

<213> Homo sapiens

<400> 62
Tyr Leu Cys Ala Ser Arg Asp Arg Ser Tyr Glu Gln Tyr Phe Gly Pro
1 5 10 15

Gly Thr Arg Leu Thr Val Thr Glu Asp Leu Lys Asn
20 25

<210> 63

<211> 84

<212> DNA

<213> Homo sapiens

<400> 63
tacctctgtg ccagcecggga caggtcctac gagcagtact tcgggccggg caccaggctce 60
acggtcacag aggacctgaa aaac 84

——inil
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<210> 64

<211> 31

<212> PRT

<213> Homo sapiens

<400> 64
Tyr Phe Cys Ala Ile Ser Glu Gly Ser Ser Ser Gly Asn Thr Ile Tyr
1 5 10 15

Phe Gly Glu Gly Ser Trp Leu Thr Val Val Glu Asp Leu Asn Lys
20 25 30

<210> 65

<211> 93

<212> DNA

<213> Homo sapiens

<400> 65

tacttctgtg ccatcagtga ggggtccagc tctggaaaca ccatatattt tggagaggga 60
agttggctca ctgttgtaga ggacctgaac aag 93

<210> 66

<211> 26

<212> PRT

<213> Homo sapiens

<400> 66
Phe Tyr Ile Cys Ser Ala Ile Asp Gly Tyr Thr Phe Gly Ser Gly Thr
1 5 10 15

Arg Leu Thr VvVal Val Glu Asp Leu Asn Lys
20 25

<210> 67

<211> 78

<212> DNA

<213> Homo sapiens

<400> 67

Ctctacatct gcagtgctat agacggctac acctteggtt cggggaccag gttaaccgtt 60
gtagaggacc tgaacaag 78

<210> 68

<211> 21

<212> DNA

<213> Homo sapiens

<400> 68
agcagccaag atcgtttttg g 21
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<210> 69
<211l> 24
<212> DNA
<213> Homo

<400> 69
ctagggcggyg

<210> 70
<211> 24
<212> DNA
<213> Homo

<400> 70
ctagggcggg

<210> 71
<211l> 24
<212> DNA
<213> Homo

<400> 71
tactcgatta

<210> 72
<211> 18
<212> DNA
<213> Homo

<400> 72
caagatcggg

<210> 73
<211> 24
<212> DNA
<213> Homo

<400> 73
acccggcaag

<210> 74
<211> 18
<212> DNA
<213> Homo

<400> 74
agcttaggac

saplens

cgggactcac ctac

sapiens

cgggactcac ctac

sapiens

ggggacaggg taac

sapiens

ttgcgcca

saplens

gacctcaaga gacc

sapliens

agggggct

24

24

24

18

24

18
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<210> 75
<211> 18
<212> DNA
<213> Homo

<400> 75
gccagccggyg

<210> 76
<211> 18
<212> DNA
<213> Homo

<400> 76
gagtagattg

<210> 77
<211> 21
<212> DNA
<213> Homo

<400> 77
Cacatctgaa

saplens

acaggtcc

sapliens

gtacggga

saplens

gtgctataga cC
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CLAIMS:

1. An oligonucleotide of 15 to 30 nucleotides in length, comprising at least 15
contiguous nucleotides of SEQ ID NO: 1, or the nucleic acid complementary

thereto.

2. The oligonucleotide of claim 1, which comprises the sequence of SEQ ID

NO:1, or the nucleic acid compiementary thereto.
3. A primer pair, comprising:

a. A first primer of 15 to 30 nucleotides in length, comprising at least 15
contiguous nucleotides of SEQ ID NO:1, or the nucleic acid
complementary thereto, and

b. A second primer of 15 to 30 nucleotides in length that does not
comprise the sequence of (a) wherein the second primer comprises at
least 15 contiguous nucleotides of SEQ ID NO: 2;

Wherein the sequence of said first and second primers are not found

on the same strand of the T cell receptor gene.

4. An oligonucleotide probe comprising:

a. an oligonucleotide of 15 to 30 nucleotides in length, comprising at
least 15 contiguous nucleotides of SEQ ID NO: 1, or the nucleic acid
complementary thereto; and

b. a labeling moiety.

5. The oligonucleotide probe of claim 4, wherein the labeling moiety is *P or

digoxigenin,
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6. A method of detecting MBP83-99 VB13.1 T cells expressing a T cell receptor
LGRAGLTY motif wherein the T cells are reactive against human myelin
binding protein amino acids 83-99 and wherein the T cells comprise a V13.1

gene, the method comprising:
a. obtaining a nucleic acid sample from MBP83-99 V(313.1 T cells;
b. contacting the nucleic acid sample with a primer pair selected from:

i. a first oligonucleotide of 15 to 30 nucleotides in length,
comprising at least 15 contiguous nucleotides of SEQ ID NO: 1,
or the nucleic acid complementary thereto; and

ii. a second oligonucleotide of 15 to 30 nucleotides in length that
does not comprise the sequence of the first oligonucleotide,
wherein the second oligonucleotide comprises at least 15
contiguous nucleotides of SEQ ID NO: 2,

wherein the sequence of the first and second oligonucleotide are not found

oh the same strand of the T cell receptor gene; and

C. detecting the presence of the nucleic acid encoding the LGRAGLTY

motif,

7. The method according to claim 6, wherein a fragment of the nucleic acid
sample is amplified by polymerase chain reaction (PCR) comprising the first

and second oligonucleotide.

8. The method according to claim 7, wherein the detection step comprises

probing with an oligonucleotide probe comprising:
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a. an oligonucleotide, which comprises the sequence of SEQ ID NO: 1, or

the nucleic acid complementary thereto, and

b. a labeling moiety.

9. The method according to claim 7, wherein the detection step comprises

autoradiography.

10.A test kit comprising a first oligonucleotide of 15-30 nucleotides in length;
said first oligonucleotide comprising at least 15 contiguous nucleotides of
SEQ ID NO: 1, or the nucleic acid complementary thereto, and a second
oligonucleotide of 15 to 30 nucleotides in length that does not comprise the
sequence of said first oligonucleotide, wherein the second oligonucleotide
comprises at least 15 contiguous nucleotides of SEQ ID NO: 2, wherein the

sequences of the first and second oligonucleotide are not found on the same

strand of the T cell receptor gene.

11.The test kit of claim 10, further comprising a labeling moiety, wherein the

labeling moiety is **P or digoxigenin.

12.A method of monitoring the severity of multiple sclerosis in human,

comprising.

a. obtaining T cells from the human, wherein the T cells are reactive
against human myelin binding protein amino acids 83-99 and comprise
a VB13.1 gene (MBP83-99 VB13.1 T cells);

b. detecting the presence of a nucleic acid encoding a LGRAGLTY motif by

I. obtaining a nucleic acid sample from MBP83-99 VB13.1 T cells;
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ii. contacting the nucleic acid sample with a primer pair selected

from:

a. a first oligonucleotide of 15 to 30 nucleotides in
length, comprising at least 15 contiguous
nucleotides of SEQ ID NO: 1, or the nucleic acid

complementary thereto; and

b. a second oligonucleotide of 15 to 30 nucleotides in
length that does not comprise the sequence of the
first  oligonucleotide, @ wherein the second
oligonucleotide comprises at least 15 contiguous
nucleotides of SEQ ID NO: 2,

¢. detecting the presence of the nucleic acid encoding
the LGRAGLTY motif; and, if the nucleic acid is
detected,

d. quantifying the amount of the nucleic acid, wherein
the amount of the nucleic acid is indicative of the

severity of multiple sclerosis.

13.A compound for treatment of an autoimmune disease, wherein the compound
comprises a peptide consisting of the sequence of Leu Gly Arg Ala Gly Leu
Thr Try (SEQ ID NO: 3); and wherein the autoimmune disease is one in
which T cell receptors comprising the LGRAGLTY motif are found on the

MBP83-99 VB13.1 T cells.

14.A composition for treatment of an autoimmune disease comprising the

compound of claim 13 and a pharmaceutically acceptable excipient wherein
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the autoimmune disease is one in which T cell receptors comprising the
LGRAGLTY motif are found on MBP83-99 VB13.1 T cells.

15.The composition for treatment of an autoimmune disease of claim 14, further

comprising a T cell activation marker peptide,
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