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ABSTRACT The B chain of the T-cell antigen receptor
present on 20 T-cell clones isolated from a tuberculoid leprosy
patient was studied by gene rearrangement and PCR analysis.
These T-cell clones all responded to Mycobacterium leprae-
encoded protein antigens, and 8 of them specifically recognized
peptides of the mycobacterial 65-kDa heat shock polypeptide
(65hsp). All T-cell clones studied were HLA-DR-restricted
(DR2 or -3). In the DR3-restricted group, 7 of 10 used a S-chain
variable region VB5 gene family member, whereas in the
DR2-restricted group, 2 of 10 T-cell clones used a VA5 gene
segment and 5 used the VB18 gene segment. The deduced
amino acid sequences of the B chain from 8 T-cell clones have
revealed that 3 of 4 DR3-restricted T-cell clones expressed the
V5.1 gene segment whereas the fourth DR3-restricted T-cell
clone employed a VBS family member not previously de-
scribed. The VB5.1-positive T-cell clones all recognized the
same 65hsp peptide from residues 2 to 12. The N-D-N segment
(where D is diversity) of the junctional region of these T-cell
clones was very similar, despite different S-chain joining gene
segments. Of the 4 DR2-restricted T-cell clones investigated, 3
used the V18 gene segment and recognized the 65hsp peptide
from residues 418 to 427. In conclusion, within this panel of M.
leprae-reactive T-cell clones, the DR3-restricted T-cell clones
mainly used a V85 gene segment, whereas the DR2-restricted
clones employed preferentially the V318 gene segment.

T cells are stimulated by foreign protein antigens on target
cells only when presented by a restricting element that is
provided by the major histocompatibility complex (MHC)
class I or class II molecules expressed on the antigen-
presenting cell. This antigen recognition occurs via the T-cell
receptor (TCR) that is embedded in the membrane of the T
cell. This multichain chain receptor complex has been well
studied and shown to be responsible for both antigen and
MHC recognition via two chains of the TCR complex, termed
aand B (1). A functional 8 chain is formed by two successive
in-frame rearrangement events involving variable (V), diver-
sity (D), and joining (J) region segments. As is the case with
immunoglobulins, the VDJ junctional regions often contain N
regions, which are additional amino acids thought to originate
from a template-independent addition of nucleotides during
the rearrangement process. Several clusters of complemen-
tarity-determining regions (CDR1, -2, and -3) can be recog-
nized on the TCR. Modeling studies have suggested that the
CDR1 and -2 regions mainly interact with the MHC whereas
the CDR3 region interacts with the peptide when it is asso-
ciated with the MHC molecule (2-4).

Studies on the relationship between the structural elements
of the TCR and antigen specificity in animal models have
indicated that (i) T cell responses may be highly degenerate,
using a wide variety of V, D, and J elements (5, 6), (ii)
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responses may be somewhat limited with half the antigen-
specific clones using the same combination of Va and Vg
genes within a given MHC context (7), or (iii) responses can
be strongly correlated with VB usage (8, 9). In humans
evidence exists for limited TCR heterogeneity in human
autoimmune diseases, such as multiple sclerosis (10, 11).
However, no evidence exists to date for limited TCR heter-
ogeneity in the recognition of a small peptide in the context
of a single HLA.

In this study, the T-cell response in one tuberculoid leprosy
patient against Mycobacterium leprae and the immunodom-
inant 65-kDa heat shock polypeptide (65hsp) (12) was used as
amodel system to define usage of the V8 region and to study
the molecular basis for MHC-peptide-TCR interaction in
more detail. M. leprae is the causative agent of leprosy, a
disease characterized by a close relationship between the
cellular immune reaction of the host and outcome of the
infection. It is thought that, in most cases, infection with M.
leprae results in an adequate cellular immune reaction and,
hence, no disease manifestion. In a minority of individuals,
the cellular immune reaction against M. leprae is inappro-
priate or absent, resulting in either the tuberculoid or lepro-
matous form of leprosy, respectively (30). The studies related
to the T-cell response in leprosy will allow for the develop-
ment of strategies to control this disease. One obvious target
for regulation of the disease would be a TCR idiotype. This
approach requires that the disease-related T cells use a
restricted set of TCR genes.

In this study, we show that the majority of M. leprae-
reactive clones from a single patient contain mRNAs that
employ V-region gene segments belonging to the VB5 or
V18 family. Most DR3-restricted clones from the tubercu-
loid leprosy patient use the V85.1 gene segment and recog-
nize the 65hsp peptide from residues 2 to 12 [65hsp-(2-12)],
whereas most DR2-restricted clones from the same patient
express the VP18 gene segment and recognize the 65hsp
peptide from residues 418 to 427 [65hsp-(418—427)]. Despite
similar usage of VB gene segments, we demonstrate that the
junctional region (CDR3) of the TCR B chain of the individual
clones differs and might play a pivotal role in peptide recog-
nition. In addition, we show that murine monoclonal anti-
bodies (mAbs) raised against a TCR structure expressing the
V5.3 gene segment crossreact with a TCR having a VB5.2
gene segment but not with TCRs with a VB5.1 or a VBS family
member characterized in this paper.
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MATERIALS AND METHODS

Establishment and Culture of T-Cell Clones. T-cell clones
were obtained from tuberculoid leprosy patients as described
(13). Approximately 5 X 10° peripheral blood mononuclear
cells from tuberculoid leprosy patients were stimulated in
vitro with M. leprae (1 ug/ml). T cells were cultured in
Iscove’s modified Dulbecco’s medium (IMDM; GIBCO)
supplemented with streptomycin (100 ug/ml), penicillin (100
pg/ml), and 10% (vol/vol) pooled human serum. After incu-
bation at 37°C and 5% CO,/95% air for 5 days, T-cell blasts
were cloned by limiting dilution at a concentration of 1 cell
per 3 wells in the presence of a feeder mixture consisting of
1 x 106 allogeneic peripherial blood mononuclear cells per ml
(30-Gy irradiated), 1 x 10° Epstein-Barr virus-transformed
autologous B cells (EBV-B cells, 50-Gy irradiated), and
sonicated M. leprae (1 ug/ml). This suspension was plated in
96-well flat-bottomed microtiter plates (Falcon 3072; Becton
Dickinson). Growing cultures were transferred into 24-well
tissue culture plates and restimulated with the feeder cell
mixture. Antigen specificity of the T-cell clones was deter-
mined in proliferation assays as described (12), and the DR
restriction was determined with mouse L cells that had been
transfected with human HLA-DR genes (31). Clonality of the
T-cell clones was confirmed by Southern blot analysis of
EcoRI- and HindlII-digested DNA with a B-chain constant
region (CpB)-specific probe (14).

Southern Blot Analysis. DNA from the individual T-cell
clones was digested with HindIII and EcoRlI separately. Blots
were prepared on Zeta-Probe nylon membranes (Bio-Rad)
and hybridized by the procedure of Gatti et al. (15) or Reed
and Mann (16). Finally, four 20-min washes at 42°C were
done in 0.1x SSC/0.1% NaDodSO, (1x SSC is 0.15 M
NaCl/0.015 sodium citrate, pH 7.0). First the Southern blots
were probed with the CB probe (14), then stripped, and
rehybridized with the VB-specific probes (ref. 17 and J.L.K.,
unpublished results). To identify the VB gene usage, one can
superimpose the autoradiograms that were separately probed
with the C8 and VB probes. Any unique Vg rearranged band
that can be superimposed over the CB uniquely rearranged
band is considered to be significant. In other words, it
strongly suggests the usage of this particular VB gene sub-
family. VB-specific probes were made by subcloning restric-
tion fragments from V regions of B-chain cDNA clones into
an appropriately digested pUC12 plasmid (17). Probes were
labeled with all four [a-32P]JdNTPs by nick translation (18).

Polymerase Chain Reaction (PCR) and Sequence Analysis.
Total RNA was isolated by the guanidine hydrochloride
method from T-cell clones restimulated 10 days earlier as
described above. Total RNA (5 ug) was converted into
cDNA by using oligo(dT) as the primer (Promega). The B
chain of the TCR was amplified using VB18-, VBS-, and
CpB-specific amplimers, each at a final concentration of 20
pmol. The amplimers were chosen on the basis of results
obtained in Southern blot analysis of our clones with V-
specific DNA probes. The amplimers used were as follows:
VBs5, 5'-CCGGTCGACAGCAAGTGAC(A/T)CTG-3' (17);
VB18, 5'-TCTAATATTCATCAATGGCCAGC-3' (19); CB,
5'-TGTGGGAGATCTCTGCTTCTG-3' (14). Amplifications
of the TCR B chain were performed with 2.5 units of Taq
polymerase (Cetus) in a final volume of 100 ul containing 20
pmol of each amplimer, 50 mM KCl, all four dNTPs (each at
0.5 mM), 10 mM Tris-HCI (pH 8.4), 4 mM MgCl,, and bovine
serum albumin (0.06 mg/ml). The TCRB amplification was
performed for 30 cycles. Denaturation was at 95°C for 30 sec,
the amplimers were annealed to the cDNA for 30 sec at 55°C,
and the elongation step was at 74°C for 1 min. The amplifi-
cation product was extracted twice with an equal volume of
a 1:1:1 mixture of phenol/chloroform/isoamyl alcohol fol-
lowed by extraction with an equal volume of chloroform/
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isoamyl alcohol (twice). After ethanol precipitation, the
amplified product was digested with Ssp I and Bg! II (VB18)
or SalIand Bgl I1 (VBS), respectively. The DN A was purified
by electrophoresis through a 0.85% low-melting-temperature
agarose gel in TAE buffer (18) and ligated into pUCI18,
followed by transformation of Escherichia coli HB101. The
nucleotide sequences were determined by the method of
Sanger et al. (20) and were derived from plasmids of four
colonies.

Proliferation Assays. Approximately 1 X 104 T cells and 5
x 10* (40-Gy irradiated) DR-matched allogeneic peripheral
blood mononuclear cells as antigen-presenting cells were
cultured in 200 ul of IMDM with 10% human serum in the
presence or absence of various concentrations of peptides in
96-well flat-bottomed microtiter plates. The cultures were set
up in triplicate and incubated as described above for 72 h.
Eighteen hours before termination, 1.0 uCi of [*H]thymidine
(New England Nuclear; 1 Ci = 37 GBq) was added. The
samples were harvested on glass-fiber filters by using a
semiautomatic sample harvester. [*H]Thymidine incorpo-
ration was measured in a liquid scintillation counter. The
results are expressed as the mean of triplicate cultures.

RESULTS

TCR VB Gene Segment Usage of M. leprae-Reactive Human
T-Cell Clones. Twenty M. leprae-reactive T-cell clones es-
tablished from the peripheral blood of tuberculoid leprosy
patient R were analyzed on a Southern blot and with PCR
amplification using C8- and VB-specific probes and oligonu-
cleotides. All of these clones were reactive with determinants
present in M. leprae when presented in the context of
HLA-DR3 or -DR2. Seven of 10 samples of the DR3-
restricted group used the VBS subfamily, and 5 of the 10
T-cell clones in the DR2-restricted group used the V318 gene

Table 1. Summary of Southern blot and PCR analysis on 20
T-cell clones with CB- and VB-specific probes and
oligonucleotides

VB (family)
T-cellclone RD Specificity Peptide antigen usage
R3E10 DR3 D 65hsp-(2-12) 5
RSE10 DR3 D 65hsp-(2-12) 5
R2E4 DR3 D 65hsp-(2-12) 5
R1F9 DR3 D 65hsp-(2-12) 5
R2ES DR3 D — 5
RI1F3 DR3 A — 5
R1E4 DR3 A — ND
R1E3 DR3 A — ND
R1G6 DR3 A — ND
Rpl151-1 DR3 D 65hsp-(2-12) 5
R3B4 DR2 C — 5
R2B3 DR2 A —_ 18
R2Bé6-1 DR2 A 65hsp-(418-427) 18
R2B6-5 DR2 D — 5
R2F9 DR2 B — 18
R2F10 DR2 A 65hsp-(418—-427) 18
Rpl71-2 DR2 A 65hsp-(418-427) 18
R2G4 DR2 D —_ ND
R1G5 DR2 A — ND
R3E8 DR2 D —_ ND

RD, restriction determinant. Antigen specificity of the T-cell
clones: A, T-cell clones recognizing determinants only present in M.
leprae; B, T-cell clones reactive with determinants present in M.
leprae and one other mycobacterial strain; C, T-cell clones reactive
with several but not all mycobacterial strains; D, T-cell clones
crossreactive with at least 17 mycobacterial strains (21, 22). —, Not
defined (these clones do not recognize 65hsp); ND, not determined
(no hybridization with V85- and VB18-specific probes).
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FiG. 1. Southern blot analysis of the M. leprae-reactive and
DR3-restricted T-cell clones indicated from one tuberculoid leprosy
patient. DNA was digested with EcoRI (A) and HindIII (B) and
hybridized with a CB probe. Daudi is a B-lymphoblast cell line and
represents the germ line.

segment (Table 1). All T-cell clones were clonal in nature
(Fig. 1).

Amino Acid Sequences in the VDJ Region. To study TCR
VB-region usage in more detail, we have determined the
deduced amino acid sequence of eight M. leprae-reactive T
cell clones. The relevant functional properties are depicted in
Table 1. Four of these T-cell clones (R3E10, R2E4, R1F9, and
R1F3) were HLA-DR3-restricted and, with the exception of
one (R1F3), did crossreact with 17 other mycobacteria strains
(21, 22). T-cell clones R3E10, R2E4, and R1F9 specifically
recognized the peptide 65hsp-(2-12) of the immunodominant
mycobacterial 65hsp, whereas R1F3 did not recognize this
protein. As can be seen from Fig. 2, specific PCR amplifi-
cation of the TCR B chain followed by DNA sequence
analysis of the PCR-amplified material revealed that these
four DR3-restricted T-cell clones used two members of the
VBS5 gene family. Clones R3E10, R2E4, and R1F9 employed
the VB5.1 gene segment, whereas clone R1F3 expressed a
VB85 member not previously defined (VB5.5). Despite iden-
tical usage of the VB5.1 gene segment, clones R3E10, R2E4,
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and R1F9 had distinct JB8 gene segment usage. Interestingly,
the N-D-N segment of the junctional regions of R3E10 and
R1F9 were very similar; they shared the FGQ amino acid
motif in this region. Of note, all three clones, 3E10, R2E4 and
1F9, have a glycine at position 100, five residues to the
carboxyl side of the cysteine at position 95 in the 8 chain,
which is in the putative peptide binding site in the TCR. Of
the four DR2-restricted T-cell clones, three (R2F9, R2F10,
and Rpl171-2) used the VB18 gene segment. T-cell clones
R2F10 and Rpl71-2 responded to peptide 65hsp-(418—-427)
(23), whereas R2F9 did not. Despite identical V8 and J8 gene
usage, the 65hsp-(418-427)-reactive T-cell clones R2F10 and
Rpl171-2 differed significantly in their N diversity (Fig. 2).
The fourth DR2-restricted T-cell clone, R2B6-5, employed
the same VBS5 gene family member as was used by the
DR3-restricted clone R1F3. Fig. 3A shows the nucleotide
sequence of this VBS region that is expressed by the T-cell
clones R1F3 and R2B6-5. Comparison of the deduced amino
acid sequence of this V5 region with those of the other V85
gene regions showed that this VS5 gene segment has the
highest homology with the V85.2 region. It shares 68 out of
78 amino acids with VB5.2 as a result of 90% identity at the
nucleotide level (Fig. 3B).

Reactivity of the T-Cell Clones R2F10 and Rp171-2 with
65hsp-(418-427). Fig. 4 shows the proliferation of T-cell
clones R2F10 and Rp171-2 toward the 65hsp-(418-427) pep-
tide. As demonstrated in the previous paragraph, clones
R2F10 and Rp171-2 differed only in the N region that con-
tributes to the TCRB diversity. However, they both recog-
nized the 65hsp-(418-427) in the context of HLA-DR2. T-cell
clone R2F10 responded to lower concentrations of this pep-
tide than did Rp171-2. The concentration for half-maximal
stimulation was 0.01 ug/ml for R2F10 and was 1 ug/ml for
Rp171-2. Furthermore, both clones responded equally to a
longer peptide 65hsp-(416—-432), suggesting that these clones
recognize different epitopes within the 65hsp-(416—432) and
have different affinities for the 65hsp-(418—427).

Reactivity of VB5* T-Cell Clones with VA5-Family-Reactive
Murine mAbs. None of the DR3-restricted or DR2-restricted
R2B6-5 T-cell clones was recognized by the murine mAbs
(3D6, 1C1, and 65) reactive with the HPB-ALL TCR 8 chain
(24, 25). Since the HPB-ALL cell line expresses the Vp5.3
gene segment, it is clear from our studies that these mAbs do
not crossreact with the VB5.1 and VB5.5 family members
present in this panel of T-cell clones. A DR1-restricted T-cell
clone from another tuberculoid leprosy patient using the
VB5.2 gene was recognized by the anti-V85.3 murine mAbs

Tcellclone V N-D-N J
R3E10 5.1 ASS FGQGS EAFFGQGTRLTVV 1.1
R2E4 5.1 AS PRGGRD YGYTFGSGTRLTVV 1.2
R1F9 5.1 ASS FGQS NEQFFGPGTRLTVL 2.1
R1F3 5.5 ASS LGARA GELFFGEGSRLTVL 2.2

R2B6-5 5.5 ASS LAA NTEAFFGQGTRLTVV 1.1
R2F9 18 CAW RVAGP QETQYFGPGTRLLVL 2.5
R2F10 18 CAW LGGS NEQFFGPGTRLTVL 2.1
Rpl171-2 18 CAW RQLR EQFFGPGTRLTVL 2.1

J region

Fi16.2. VDI junctional region amino acid sequence of the TCR B chains from T-cell clones specific for M. leprae. The amino acid sequence
is shown in the one letter code. Breaks in the amino acid sequence indicate the borders between the known V8 or JB8 sequence and D and/or

N region sequence.
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1 45
A CAGCAAGTGACACTGAGATGCTCTTCTCAGTCTGGGCACAACACT
46 90
GTGTCCTGGTACCAACAGGCCCTGGGTCAGGGGCCCCAGTTTATC
91 135
TTTCAGTATTATAGGGAGGAAGAGAATGGCAGAGGAAACTTCCCT
136 180
CCTAGATTCTCAGGTCTCCAGTTCCCTAATTATAGCTCTGAGCTG
181 225
AATGTGAACGCCTTGGAGCTGGACGACTCGGCCCTGTATCTCTGT
226
GCCAGCAGC
1 10 20 30
B vss.1 QQVTL|s[cs|p1|s GHR S[VS WY QQ|T P|GQG|L|QF|I F EJY|F S|E|T QR
VB5.2 QQVTL|R[cSsIPK|s GH]pT|[vVvS WYQQJALJGQG|P|QF|I F Q]Y]YE[E|E E R
VB5.3 EIE E S
VB5.4 SIPI|SGHR S[VS WYQ PIGQG|L|Q FJL F E|JYJF S|E|T QR
VB5.5 QQVTLIR|CS|s Q|s GH|D N[vS WY QQJALJGQGIP|Q FJI F Q]Y]YRIEJE E N

Proc. Natl. Acad. Sci. USA 89 (1992)

11247

60 70 78
VB5.1 S AJS E[MN V]S T|L|E DS ALYLCASS
vB5.2 Y SIS EJLIN VI[N A GIDS ALYLCASS
v35.3 F PID|R F SJA RJQF|PINIY S|s EJLIN VINAILILILIGIDS ALYLCAS S
vie5.4 NK|G NF P|G|R F S|JA RIQF|P|NIY S|s EJL|N V|N GIDS ALYLCASS
VB5.5 GR|GNF P|DJR F S|G L]QFJP|N]Y S|s EJLIN VIN A DIDS ALYLCAS S

Fic. 3. (A) Nucleotide sequence of the R1F3 and R2B6-5 TCR Vg chain. This gene has 90% identity with VB5.2 gene sequence. The VB
region sequenced of both T-cell clones was identical. (B) Comparison of the amino acid sequences of the VB5.1-VB5.4 (14, 17, 19) and the VB5.5
from the T-cell clones R1F3 and R2B6-5. Amino acids are in one letter code. The V8 gene segments have been aligned to maximize the homology.

Conserved amino acids have been boxed.

(24, 25) (data not shown). These results suggest that these
murine mAbs recognize T-cell clones expressing TCRs con-
taining V85.2 and -5.3 but not T-cell clones expressing TCRs
containing the VB5.1 and -5.5 gene segments.

DISCUSSION

In this study we have analyzed the TCR B chain that is
expressed on T-cell clones reactive to the immunodominant
M. leprae antigen 65hsp or other M. leprae antigens. This
panel of clones derived from a tuberculoid patient exhibited a
limited restriction pattern (i.e., either DR2 or -3). Ten T-cell
clones were DR3-restricted, 5 of which reacted with the

501
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FiG. 4. Proliferation of T-cell clones R2F10 and Rpl71-2 in
response to the peptides 65hsp-(418-427) and 6S5Shsp-(416-432).
Proliferation was measured by incorporation of [3H]thymidine. Data
represent the cpm from triplicate determinations (mean). The SEM
never exceeded 10% of the mean. 0, R2F10 + 65hsp-(418—427); e,
R2F10 + 65hsp-(416—432); O, Rpl71-2 + 65hsp-(418-427); m,
Rp171-2 + 65hsp-(416-432).

65hsp-(2-12) peptide (refs. 21 and 22 and Table 1). Seven of
these DR3-restricted T-cell clones had the VBS gene rear-
ranged, of which 3 used the VB5.1 gene segment and 1 was a
VBS5 gene segment not previously described, which we tenta-
tively designate as VB5.5. VB5.5 showed 90% identity at the
nucleotide level and 84% identity at the amino acid level with
the VB5.2 gene (Fig. 3). The VB5.5 gene was also used by a
DR2-restricted T-cell clone, 2B6-5 (Fig. 2). In the DR2-
restricted group, 5 of 10 T-cell clones had the V18 gene
rearranged whereas two other DR2-restricted clones had the
VBS5 gene rearranged to a particular CB8. Three of the DR2-
restricted T-cell clones responded to the 65hsp-(418-427)
peptide. Although the sample size is limited, these data suggest
that in this patient a V85 family member preferentially inter-
acts with HLA-DR3 whereas the DR2-restricted M. leprae-
reactive T cells preferentially used the V318 gene segment.
Models for the structure of the TCR predict that the site
interacting with an antigenic peptide is in CDR3 of the TCR,
located in the junctional region. Five DR3-restricted T-cell
clones recognized a peptide from 65hsp-(2-12). From three of
these five clones, the deduced amino acid sequence was
determined. These clones all use the V5.1 gene segment but
different JB gene segments. However, the N-D-N segment of
the junctional region of two of these clones, 3E10 and 1F9, is
very similar. Both clones have a FGQ motif in this region.
Similar observations have been made for murine T lympho-
cytes specific for cytochrome, where only restricted usage of
TCR B chain V and J elements was observed (26, 27). In
addition in cytochrome-specific TCRs, a conserved amino
acid in the VDJ junctional region was found. The amino acid
at position 100, 5 residues to the carboxyl side of the cysteine
of position 95 in the TCR B chain, was found to be critical for
peptide recognition (27). Interestingly, all three 65hsp-(2-12)-
specific T-cell clones have a glycine at this position. In
contrast, the VDJ junctional regions of two 65hsp-(418—427)
peptide-specific T-cell clones are very different. The DR2-
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restricted 65hsp-(418—-427)-specific T-cell clone Rp171-2 has
two charged amino acids in the junctional region, whereas
R2F10 has only noncharged amino acids. Most likely these
two T-cell clones have different fine specificities for the
peptide, in conjunction with different affinities for the pep-
tide-HLA-DR2 complex. This notion is supported by the
observation that in proliferation assays T-cell clone R2F10 is
stimulated to half-maximal proliferation at 0.01 pM and
Rp171-2 is stimulated at 1 uM peptide. Furthermore, both
clones respond equally well to 65hsp-(416-432), a longer
peptide, suggesting that R2F10 has a higher affinity for the
HLA-DR2-65hsp-(417-427) complex than Rp171-2.

Another observation made was that none of these T-cell
clones was recognized by murine mAbs, that are reactive
with the HPB-ALL B chain (24), which expresses the V5.3
gene segment. In addition, a DR1-restricted T-cell clone
expressing the VB5.2 gene segment did react with these
mAbs (data not shown). It is thought (28) that these mAbs, in
particular 3D6, recognize an epitope expressed on all Vg5
family members. Our data suggest that this is not the case. As
indicated in Fig. 3, the V85.1, VB5.2, VB5.3, and VB5.5 gene
segments differ at a number of positions. We suggest that
binding of these mAbs is dependent on the leucine at position
67 in the VB5.2, -5.3, and -5.4 genes, because this residue is
conserved between VB5.2 and -5.3 and is different from the
V5.1 and -5.5 gene segments. Both VB5.1 and -5.5 gene
segments have a glutamic acid at this position and as a
consequence are not recognized by 3D6. The change of
leucine, a nonpolar residue, to the acidic glutamic acid could
easily account for the loss of reactivity of the mAbs (3D6, 65,
and 1C1). A similar observation has been made in the
lysozyme model in which a glutamine to histidine change
resulted in the loss of réactivity of murine mAb, D1.3 (29).

In conclusion, M. leprae-reactive T-cell clones derived from
leprosy patient R preferentially use VBS5 and VB18 genes in
conjunction with HLA-DR3 and HLA-DR2 restriction, re-
spectively. Preliminary data show that also at the polyclonal
level the 65hsp-(2-12) peptide selects for VB5-bearing T cells
in patient R (J.B.A.G.H., unpublished results). This is sug-
gestive of a limited usage of VB gene segments that could
account for a restricted immune response in M. leprae and, in
particular, to M. leprae 65hsp. Therefore, it is tempting to
speculate that regulation of the disease through anti-TCR
intervention is feasible in leprosy. Furthermore, we have
defined a VBS family member and have shown that murine
mAbs made against the V85.3 gene segment product do not
crossreact with TCRs expressing the VB5.1 and the VB5.5
gene segment.
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