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Abstract

This report describes the characterisation of a monoclonal antibody (mAb), AB6, which recognises specifically a cluster of canine
leukocyte surface molecules. The immunogen used for obtaining the AB6 mAb was a lysate of canine peripheral blood mononuclear
cells (PBMC). This novel mAb belongs to the IgG2a isotype, and reacted in Western blot with four different canine leukocyte gly-
coproteins with apparent molecular weights of 180, 190, 205 and 220 kDa. The AB6 mAb recognised the majority of canine periph-
eral blood leukocytes as determined by flow cytometry (97%). It also exhibited a broad reactivity pattern against lymphoid and
myeloid cells, inhibited the proliferation of mitogen-stimulated canine PBMC and did not recognise human PBMC and murine
splenocytes. The biochemical properties, cell and tissue specificity, and in vitro biological activity of the AB6 mAb indicate that
it recognises a canine CD45 homologue. The mAb could become a valuable diagnostic and research tool for the evaluation of
immune functions in dogs.
� 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

The leukocyte-common antigen (L-CA) family,
which comprises the CD45 isoforms, is a group of high
molecular weight glycoproteins uniquely expressed on
the surface of all leukocytes and their haemopoietic pro-
genitors but not other cell types. Members of this family
differ in both amino-acid sequence and carbohydrate
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structures, and are expressed by leukocyte populations
in specific patterns (Thomas, 1989). Functionally, the
molecules show tyrosine phosphatase activity and are
required for normal antigen-induced lymphocyte activa-
tion (Trowbridge and Thomas, 1994).

The CD45 molecules show a marked structural heter-
ogeneity with multiple isoforms (ranging from 180 to
220 kDa) resulting from the alternative splicing of three
exons from a common precursor RNA that can generate
at least eight different mRNAs (Thomas, 1989).

Two different antigen specificities have been well
characterised by biochemical and tissue distribution
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studies (Pulido et al., 1988). One, designated as conven-
tional CD45, is present on all leukocytes and is defined
by monoclonal antibodies (mAbs) that recognise epi-
topes shared by all glycoprotein members of the com-
plex. The second, termed CD45R, is defined in mouse
by mAbs that recognise epitopes found on some but
not all isoforms CD45RO (180 kDa), CD45RA
(220 kDa) and CD45RB (190, 205 and 220 kDa) (Sand-
ers et al., 1988; Bottomy et al., 1989; Howard et al.,
1991; Bullido et al., 1997).

The different CD45 isoforms show a characteristic
pattern of cellular distribution, which is conserved
throughout mammalian evolution (Thomas, 1989). B
cells express predominantly the largest isoform
(220 kDa), thymocytes the smallest (180 kDa), and
other T cells different patterns of isoforms that appear
to correlate with their function and prior exposure to
antigen: naı̈ve T cells express high molecular weight iso-
forms, whereas memory T cells express the lowest
molecular weight isoform. The polymorphism of these
molecules has also been demonstrated by using mAbs
that can detect antigenic differences within the CD45
complex. In man, this family of molecules is composed
of as many as five high-molecular weight glycoproteins
or isoforms (of 180, 190, 205, 220 and 240 kDa) present
on the surface of the majority of leukocytes. On the
other hand, in sheep and cattle, CD45 isoforms of three
distinct sizes have been observed, of molecular weights
190, 210, 225 kDa and 180, 205, 220 kDa, respectively.
In the pig, two distinct molecules have been recognised,
of 226 and 210 kDa (Zuckermann et al., 1994).

A number of mAbs against canine CD45 molecules
have been characterised (Sarmiento and Valli, 1987;
Cobbold and Metcalfe, 1994). Nevertheless, as discussed
at the First International Canine Leukocyte Antigen
Workshop (CLAW), it is difficult to distinguish between
antibodies with restricted specificity such as anti-ca-
CD45RB, and those clearly pan-reactive (Cobbold and
Metcalfe, 1994). Only one mAb bound to a restrictedly
expressed antigen, and showing a weak binding to gran-
ulocytes could be designated as anti-canine CD45R
(caCD45R). The authors suggested that a further work-
shop should be convened to establish which mAbs
against canine leukocytes would be available and which
should still be produced (Cobbold and Metcalfe, 1994).
Since then, no other anti-canine CD45 mAb has been
described and so, to the best of our knowledge, the
AB6 mAb is the most recent reagent with exclusive spec-
ificity for canine leukocyte surface molecules of the leu-
kocyte-common antigen family.

In this paper, the generation and characterisation of
an anti-caCD45 mAb are described, according to bio-
chemical, flow cytometric, immunohistochemical and
functional analyses. This novel antibody might become
a possible valuable diagnostic and research tool to assess
canine immune functions.
2. Materials and methods

2.1. Animals and tissues

All procedures carried out on the animals were in
accordance with guidelines defined by the Committee
of Ethics in Animal Experimentation of the Oswaldo
Cruz Foundation, Bahia, Brazil, and in agreement with
the points raised by Higgins (2001).

Two normal 24–36 months old mongrel dogs, weight-
ing about 15 kg each, were used in the study. The dogs
were kept separately, under standard care and feeding
conditions, in the kennel of Gonçalo Moniz Research
Center, Oswaldo Cruz Foundation and were routinely
used as blood donors. Normal dog tissues were obtained
from the Department of Pathology and Clinics, Veteri-
nary School, Federal University of Bahia. The speci-
mens were derived from the necropsy of animals that
had been euthanased for a variety of reasons.

Ten six-month old, female BALB/c mice, maintained
under standard conditions, from the breeding stock of
the Gonçalo Moniz Research Center, were used for
immunisation with dog antigens and for obtaining tis-
sues for immunohistochemistry. The same cryostat sec-
tions of canine tissues used in immunofluorescence
tests were also subjected to immunohistochemical assay.
Alternatively, tissues were placed in neutral buffered
10% formalin for 12 h, and embedded in paraffin wax.

The canine PBMC used for lymphoproliferation came
from 39 healthy dogs living in a controlled kennel at the
Gonçalo Moniz Research Center, Salvador, Brazil.

2.2. Antigen preparation and monoclonal antibody

production

The procedure for mAb production has been de-
scribed elsewhere (Aguiar et al., 2004). Briefly, canine
blood leukocytes were used for immunising BALB/c
mice, the splenocytes of which were fused with SPO2

myeloma cells (Sp20-Ag14), following standard proce-
dures (Harlow and Lane, 1988). Hybrid cells showing
antibody activity against canine leukocytes were screened
by ELISA and the antibody-producing cells were sub-
jected to three subsequent rounds of subcloning steps
by limiting dilution to obtain stable hybridomas. Culture
supernatants were used in subsequent experiments. The
mAb isotype was determined using a mouse mAb isotyp-
ing kit (monoclonal antibody-based mouse Ig isotyping
kit – B&D PharMingen). The assay was performed fol-
lowing the protocol recommended by the manufacturer.

2.3. Immunoprecipitation analysis and Western blot

Canine spleen cells (5 · 106 cells) were suspended in
0.15 M phosphate-buffered saline, pH 7.2 (PBS),
subjected to 12 20-s sonification bursts (Sonifier 450
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Brandson) and incubated in an 100 mM NaCl, 1 mM
PMSF water solution, for 1 h at 4 �C. The insoluble
fraction was removed by centrifugation at 500g for
30 min.

The mAb was coupled to protein A-Sepharose
beads (Pharmacia). One millilitre volumes of all spleen
cell extracts were incubated with 100 lL of protein A-
Sepharose beads for 1 h and the supernatant was then
incubated with 100 lL of mAb-coated Sepharose
beads for 1 h at 4 �C, with continuous rotation. The
beads were washed with PBS containing 0.05% of
Tween 20 (PBS-T20), resuspended with sodium dode-
cyl sulfate–polyacrylamide gel electrophoresis (SDS–
PAGE) sample buffer (62.5 mM Tris–HCl, 2% w/v
SDS in 10% v/v glycerol/water) and removed by cen-
trifugation. The protein A-Sepharose immunoprecipi-
tated antigens were run in SDS–PAGE under
reducing (with 2-mercaptoethanol) and non-reducing
(without 2-mercaptoethanol) conditions, as described
by Harlow and Lane (1988). Proteins were then elec-
trophoretically transferred to nitrocellulose membrane
and incubated with the hybridoma supernatants, di-
luted 1:2, in PBS-T20 containing 5% skimmed milk
powder (w/v; PBS-T20-milk), followed by successive
incubations with peroxidase-conjugated sheep anti-
mouse immunoglobulin polyclonal antibodies (Sigma
Chemical Co.) and a mixture of 3,3 0-diaminobenzidine
(DAB, Sigma) and H2O2 in PBS. A normal mouse
serum dilution containing approximately 25 lg of
immunoglobulin per of PBS-T20-milk was used as
negative control.

2.4. Indirect immunofluorescence

Immunofluorescence reactions were carried out on
Tween 20-permeabilized or non-permeabilized canine
and human peripheral blood mononuclear cells
(PBMC). Cryostat sections (6–8 lm in thickness) of nor-
mal canine lymph node, spleen, liver, skin and kidney,
were also tested by indirect immunofluorescence. The
PBMC or tissue sections were air-dried and fixed in
alcohol for 5 min at room temperature (RT). After three
washes in PBS, the tissue sections and PBMC were incu-
bated for 30 min at 37 �C with hybridoma supernatants
diluted 1:2 in PBS or PBS-T20-milk. The detergent was
used for membrane permeabilization to guarantee the
access of the mAb to cytoplasm epitopes. Irrelevant
antibody, diluent and normal mouse serum (diluted
1:500) were used as negative controls. The slides were
then washed three times in PBS and incubated for
30 min with fluorescein isothiocyanate (FITC)-conju-
gated sheep IgG anti-mouse immunoglobulins (Sigma)
diluted 1:200 in 1% Evans Blue in PBS. After washing
three times with PBS for 10 min, the slides were
mounted with glycerol buffer and examined by ultravio-
let (UV) microscopy.
2.5. Immunohistochemical staining

Serial 5–8 lm thick sections were placed on poly-L-ly-
sine (Sigma)-coated slides, and allowed to dry at room
temperature. The sections were de-waxed in xylene, rehy-
drated through graded alcohols to distilled water and
subjected to a heat-mediated antigen retrieval treatment
following the protocol described by Shi and collabora-
tors (2001). Briefly, the slides were placed into a plastic
bag filled with 0.01 M sodium citrate buffer, pH 6.0,
and heated in a steamer for 30 min. Once cooled, the
heat-treated slides were washed twice for 5 min each in
PBS. Before staining, endogenous peroxidase was inhib-
ited by incubation with H2O2 and sodium azide in PBS
(Shi et al., 2001). Non-specific biding was blocked by
pre-incubation of the slides with 10% normal rabbit ser-
um and bovine serum albumin in PBS. The hybridoma
supernatants were then applied onto the slides and left
overnight at 4 �C. After two washes of 5 min with PBS,
the slides were incubated with a 1:600 dilution of a bio-
tin-rabbit anti-mouse immunoglobulin conjugate
(DAKO) for 45 min at 37 �C. The sections were then
incubated for 30 min with a 1:500 dilution of a streptavi-
din-peroxidase conjugate (Pierce). After two washes with
PBS, the peroxidase activity was developed with a mix-
ture of 25 lg�1 of 3,3-diamine-benzidine (Sigma) and
0.05% H2O2 in PBS for 2 min. The slides were then
washed in distilled water, counterstained with haematox-
ylin, gradually dehydrated with alcohols and mounted in
Canadian balsam (Riedel de Haen AG). Control sections
either lacked primary antibody or it was replaced by an
irrelevant isotype-matched mAb.

2.6. Flow cytometry

Ten millilitres of blood, collected by venipuncture of
the cephalic vein, were incubated at room temperature,
for 15 min, with 40 mL of a haemolytic solution
(8.26 g of NH4Cl, 1 g of KHCO3 and 0.037 g of Na4ED-
TA per litre of distilled water). The suspension was cen-
trifuged at 700g for 1 min and the supernatant removed.
The cells were washed three times with washing solution
(0.1% NaN3 and 5% BSA in PBS) and adjusted to the
concentration of 2 · 107/mL. One hundred microlitres
of the cell suspension were delivered into wells of 96-well
microplate (Nunc), incubated with a 1:2 dilution of the
hybridoma supernatant for 20 min at 4 �C and washed
three times. FITC-conjugated sheep anti-mouse immu-
noglobulin (Sigma), diluted 1:200 in PBS, were added
to the sediment and incubated for 20 min at 4 �C. The
plate was centrifuged and cells were resuspended in
500 lL of washing solution prior to analysis in a FAC-
Scan flow cytometer (Becton Dickinson). Negative con-
trol samples were stained with the secondary antibody
only. This procedure, including the buffers for indirect
immunofluorescence labelling, was recommended by



Fig. 1. Western blot of canine PBMC lysates on nitrocellulose
membrane, stained with anti-PBMC monoclonal antibody after
transferring from non-denaturing 10% SDS–PAGE. The positions of
molecular weight markers are shown on the left. Nitrocellulose strips
were incubated with normal mouse serum (negative control – Ctrl) and
the AB6 mAb. The positions of estimated molecular weights are shown
on the right (180, 190, 205 and 220 kDa).
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the Canine Leukocyte Antigen Workshop – CLAW
(Cobbold and Metcalfe, 1994).

For two-colour analysis, the cells were incubated with
mAbs against canine CD4 (rat anti-canine CD4 mono-
clonal antibody, Serotec), CD8 (rat anti-canine CD8
monoclonal antibody, Serotec), CD45R (rat anti-canine
CD45R, clone YKIX 716, a kind gift of Dr. S. Cob-
bold). Free binding sites were blocked with 5% heat-
inactivated normal canine serum.

Biotinylation of the mAbs was carried out using
NHS-biotin (Vector Laboratories) according to the pro-
tocol suggested by the supplier.

The reactions with the AB6, anti-CD4, anti-CD8 and
anti-CD45 mAb were detected using FITC-conjugated
sheep anti-rat immunoglobulin. Reactivity with the bio-
tinylated mAbs was detected using B-phycoerythrin-
conjugated streptavidin (Sigma).

2.7. Lymphocyte proliferation assays

Lymphoproliferative assays were carried out accord-
ing to Kristensen et al. (1982). Briefly, PBMC were
isolated from heparinised blood by Ficoll density sedi-
mentation, washed and cultured with RPMI supple-
mented with 100 IU�1 of penicillin, 100 lg�1 of
streptomycin, 2 mM L-glutamine and 20% of heat-inacti-
vated fetal bovine serum in flat-bottomed 96-well micro-
titre plate wells (Nunc) at a concentration of 2 · 105 cells
per well. The cells were incubated for three days in a
humidified atmosphere at 37 �C and 5% CO2, with med-
ium alone, 0.5 and 4 lg/mL of concanavalin A (Con A),
in the presence or absence of the mAbs at different con-
centrations. The concentrations of 0.5 and 4 lg/mL of
Con A corresponded to previously determined sub-opti-
mal and optimal concentrations, respectively. Irrelevant,
isotype-matched mouse antibodies were used as negative
controls. Cells were pulsed during 14–16 h with 1.6 lCi of
[3H] thymidine (Amersham Life Sciences) and harvested
onto glass fibre filters. The degree of [3H] thymidine
incorporation was determined in a l-counter. Prolifera-
tive responses were expressed as stimulation indices (SI)
in relation to unstimulated cells. A SI P 2.5 was consid-
ered indicative of a positive cellular response.
3. Results

3.1. Monoclonal antibody isotypes and molecular weights

of recognised antigens

The AB6 was an IgG2a and was recognised in a Wes-
tern blot using a canine PBMC lysate as antigen and un-
der non-reducing conditions. There were four proteins
with apparent molecular weights of 180, 190, 205 and
220 kDa (Fig. 1). The same set of proteins was recogni-
sed in spleen-cell lysates (not shown).
3.2. Cell/tissue specificities of the monoclonal antibody

Canine cell populations from whole blood were previ-
ously identified by size (FSC) and granularity (SSC),
using flow cytometric analysis, whose subsets were dis-
tinguished in granulocytes, monocytes and lymphocytes.
The mAb recognised most lymphocytes, as shown by
flow cytometry (97% for AB6) (Fig. 2). The antibody
did not react with erythrocytes and platelets.

The staining pattern was diffuse and homogeneous, in
the presence or absence of membrane permeabilization
with Tween 20. The mAb also stained most mononu-
clear cells in spleen and lymph node, as shown by imm-
unoperoxidase staining of cryostat sections and
immunoperoxidase of paraffin embedded, de-waxed sec-
tions (Fig. 3).

Strongly positive cells were found in both the mantle
zone and germinal centres of spleen follicles and also in
small numbers scattered in the paracortical area. Retic-
ular cells in the red pulp and B cells in the follicular cen-
tre were not marked by the mAb. In liver, the AB6 mAb
marked only round lymphocyte-like cells, in small
inflammatory foci in the parenchyma. In the skin, the
AB6 mAb stained cells in inflammatory foci (data not
shown). The mAb stained neither human PBMC nor
murine lymph node cells.

Double labelling of canine peripheral leukocytes was
performed to confirm their reactivity with either the
CD4+ or CD8+ subsets of lymphocytes. The AB6



Fig. 2. Flow cytometric analysis of canine whole-blood cells. Light forward-scatter (FSC) and side-scatter (SSC) (A); single staining with the AB6
monoclonal antibody (B).
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mAb reacted with 21.5% of CD4+ and 51.0% of CD8+

lymphocytes (Fig. 4).
Double labelling with the AB6 mAb and anti-CD45R

showed that 63.1% of the lymphocytes were marked by
both antibodies (Fig. 5).

3.3. Effect of the monoclonal antibodies on the

lymphoproliferation of canine PBMC

To assess the effects of the mAb on cell proliferation,
canine PBMC were incubated with the mAb or isotype-
matched IgG2a as negative controls, both in the pres-
ence and in the absence of Con A. There was a clear
inhibition of the PBMC proliferative response to both
optimal and sub-optimal concentrations of Con A when
the mAb was added to the cell culture (Fig. 6). This dif-
fered significantly from the percentage of PBMCs with
proliferative response inhibited by isotype controls,
using the AB6 mAb (P < 0.001, Wilcoxon�s rank sum
test).
4. Discussion

This paper describes the characterisation of monoclo-
nal antibody raised against non-stimulated canine



Fig. 3. Immunoperoxidase staining of spleen (A,B) and lymph node (C,D) by the AB6 mAb in formalin-fixed, paraffin-embedded sections. Sections
of the spleen show strongly labelled cells scattered in the marginal zone and in the red pulp. In the lymph node, the concentration of stained cells is
marked in the mantle zone. Original magnifications: (A) 100·; (B) 200·; (C) 50·; (D) 400·.

Fig. 4. Two-colour flow cytometric analysis of canine whole-blood cells stained with the AB6 monoclonal antibody and anti-CD4 or anti-CD8
mAbs. Numbers indicate the percentage of cells within the respective regions.

P.H.P. Aguiar et al. / The Veterinary Journal 173 (2007) 158–166 163
PBMC. Based on functional, histochemical, antigenic
specificity and flow cytometric analyses, the AB6 mAb
appeared to recognise an analogue of human CD45. Un-
der non-reducing conditions, it identified four different
single protein bands, varying from 180 to 220 kDa
(180, 190, 205 and 220 kDa), similar to other reported
anti-CD45 antibodies to different species, as human
(180, 190, 205, 220 and 240 kDa), bovine (190, 210
and 225 kDa), porcine (226 and 210 kDa), and murine
(180, 190, 205 and 220 kDa) (Sanders et al., 1988; Bot-
tomy et al., 1989; Howard et al., 1991; Zuckermann
et al., 1994; Bullido et al., 1997).



Fig. 5. Two-colour flow cytometric analysis of canine whole-blood
cells stained with the AB6 monoclonal antibody and with the anti-
CD45R. Numbers indicate the percentage of cells within the respective
regions.

Fig. 6. Inhibition in vitro of the proliferative response of peripheral
blood mononuclear cells (PBMCs) to concanavalin A (Con A) by the
addition of the AB6 monoclonal antibody from 39 kennel-maintained,
healthy animals were incubated with 4 lg of Con A per mL and with
20 lg/mL of the AB6 mAb or of an IgG2a isotype control. Each line
represents the data obtained from PBMC of an individual dog.
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The mAb did not react with antigens under reducing
conditions, which can be indicative of a property of rec-
ognising conformational epitopes. Their binding to live
PBMC by flow cytometry demonstrated that they iden-
tified membrane proteins, a fact that is again consistent
with their recognising CD45 (Thomas, 1989).

The mAb did not identify epitopes on human PBMC
and murine lymph node cells. This was also consistent
with recognising CD45, since the interspecies amino-
acid sequence homology of the external domains of
LCA proteins is as low as 35% (Thomas, 1989). In fact,
only 10% of cross-reactions were found by Joachin and
collaborators (1996) among mAbs against leukocytes
from different species such as dogs and cattle.

The staining patterns obtained with the mAb were
similar by both immunohistochemistry and immunofluo-
rescence and, in the case of the AB6 mAb, on cryopre-
served or formalin-fixed paraffin-embedded canine
tissue. However, morphological resolution was better
when indirect immunoperoxidase technique was per-
formed on formalin-fixed, paraffin embedded sections
of tissue.

The AB6 mAb can be a useful tool for the detection of
lymphocytes in routinely processed paraffin-embedded
tissue sections. It may, therefore, be useful in retrospec-
tive studies using routinely processed archived tissues.
When the AB6 mAb was tested for possible reaction with
human and murine cells by immunofluorescence and
immunohistochemistry, no specific recognition was
observed.

Many researchers have taken advantage of the cross-
reactivity that exists between the dog and other animal
species� antigens, reporting the use of heterologous anti-
bodies to study canine immunological functions (Gal-
koswska et al., 1996; Joachin et al., 1996; Williams,
1997; Brodersen et al., 1998; Berndt et al., 2000).
Cross-reactivity is not always, however, a reliable way
of identifying molecules. Cross-reactive antibodies still
require the characterisation of the binding antigen in
terms of its molecular weight and distribution on the
cells before it can be said that the antibody truly recog-
nises, and only recognises, the canine homologue of the
other species� antigen (Williams, 1997).

In flow cytometry analysis, the percentage of lym-
phocyte stained by the AB6 mAb was 97% and similar
to the percentages are observed with anti-CD45 anti-
bodies in murine, rodent, swine and human lympho-
cytes (Brodersen et al., 1998; Zuckermann et al.,
1994; Faldyna et al., 2001). Also, double staining with
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anti-CD4 and anti-CD8 demonstrated that the mAb
recognised lymphocytes of both CD4 and CD8 subsets,
and 63.1 of CD45R cell population in double labelling
analyses. As the CD45R is an isoform of the CD45
glycoprotein family, whose expression depends on the
cell state of differentiation or activation (Zuckermann
et al., 1994), it is expected that the percentage of cells
carrying it is more restricted, and that the AB6 mAb
is quite probably a CD45 pan marker directed towards
antigenic determinants encoded by the non-variable
exons of the CD45 gene. Its ability to stain all four dif-
ferent protein bands in the Western blot assay is evi-
dence of its broad marking properties.

For studies on the possible effects of the mAb on lym-
phocyte proliferation, different concentrations of the
mAb were tested on PBMCs stimulated with optimal
and sub-optimal concentrations of Con A, a known
polyclonal activator of T cells. With all combinations
of mAb and Con A concentrations, an inhibition of
the cell proliferation was observed.
5. Conclusion

This is the first report showing the downregulation of
canine lymphocyte proliferation by an anti-canine CD45
homologue antibody although such downregulation has
been described for murine (Thomas, 1989) and rat cells
(Dahlke et al., 2002). As the expression of the different
isoforms of CD45 molecules is dependent on cell type,
stage of differentiation and activation, their main func-
tion is attributable to modulation of the immune re-
sponse (Zuckermann et al., 1994 and Zuckermann
et al., 2001) – a fact that may explain the in vitro inhibi-
tion of cell proliferation to mitogen in this study. A pos-
sible mechanism could be the induction of cell death by
the mAb. T-cell cytolysis in the presence of anti-CD45
has been previously reported for murine cells and asso-
ciated with the inhibition of CTL function (Thomas,
1989). The mechanisms underlying the inhibition of cell
proliferation will be further analysed by more detailed
evaluations on the possible occurrence of apoptosis or
necrosis on identified leukocyte subpopulations, like
CD4+ and CD8+ cells, under various stimuli in the pres-
ence of the AB6 mAb.

A more extensive determination of the properties of
the mAb described in this report requires further studies.
The identification of the recognised antigens through
their amino acid sequencing are necessary to confirm
its anti-CD45 specificity, although the data described
here have been considered sufficient to characterise that
specificity (Cobbold and Metcalfe, 1994). Based on the
properties of exclusive canine species-specific cell recog-
nition, tissue distribution, biochemical characteristics,
and biological activity of the AB6 mAb, there may be
potential applications for its use in the therapy of immu-
nological canine diseases, in the diagnoses of lympho-
proliferative disturbances, and in achieving a better
understanding of the canine immune response in infec-
tion and autoimmunity.
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