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A panel of monoclonal antibodies (mAb) with specificity for swine leukocytes was prepared by somatic
cell hybridization with the use of spleen cells from
mice immunized with swine thymocytes. The reactivity of two mAb (295/33 and 122/28). which both
immunoprecipitated from the surface of swine leukocytes an antigen termed 5-L2 with an apparent
m.w. of 33 to 35 kilodaltons under reducing and 65
to 70 kilodaltons under nonreducing conditions.
was investigated in detail. These mAb were reactive
in indirect immunofluorescence with 50 to 60% of
thymocytes. 35% of peripheral blood lymphocytes.
and 55% of E rosette-positive cells; they were nonreactive with bone marrow cells. Ig+ B cells. nonrosetting lymphocytes. granulocytes. and monocytes.
In functional studies. the elimination of 5-L2+ cells
partially reduced the proliferative response to concanavalin A and pokeweed mitogen but not to
Staphylococcus aureus and lipopolysaccharide.
The 5-L2- subset proliferated well to alloantigens.
Both cytolytic T effector cells and precursor cells
carried the antigen 5-L2 and could be depleted from
heterogeneous cell populations by both antibodies
in the presence of complement. These data suggest
that the mAb 295/33 and 122/28 recognize a specific
polypeptide present on the surface of swine cytolytic T cells. These antibodies will be useful in studies
on the swine immune system.
Although several methods have been used for the morphologic and functional differentiation of T and B lymphocytes and their subpopulations (1. 2). monoclonal
antibodies (mAb)4 represent the most appropriate tools to
identify cell surface antigens and to study the functional
properties of cells expressing them, So far mAb have
been used to identify lymphocyte subpopulations in
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mouse. human. rat. hamster. and dog (3-8),
The need to investigate and to understand the function
of the immune system in domestic animals with particular emphasis on their role in the defense against various
pathogens is obvious, For these and also for experimental
reasons, the immune system of the swine has been studied and inbred lines have been established (9-13), Unfortunately. the characterization of T lymphocytes is based
so far mainly on the finding that swine T lymphocytes
have receptors for sheep red blood cells (SRBC) (13. 14);
however, not all T lymphocytes seem to form E rosettes
and the efficlency of cell separation with this technique
Is variable, Therefore, the swlne lymphocyte populations
involved in the regulation and function of the immune
response are still poorly defined,
In the present study we describe the production of mAb
that bind to swine T lymphocytes and the characterizationof these mAb with regard to distribution and some
functional properties, Two antibodies (mAb 295/33 and
122/28), which identify a subpopulation of E+ T cells.
were analyzed in more detail, The results show that these
mAb recognlze a molecule with an apparent m.w. of about
33 to 35 kilodaltons. These molecules are present on
cytolytic T lymphocytes (CTL) and their precursor cells
and. as tested so far. are absent on B cells and other T
cell subsets. These mAb will be useful for the identification, selection, and further characterization of this T cell
subset on the swine,
MATERIALS AND METHODS

Antmals. BALB/c mice were bred at our own faclilty and were
used at 8 wk of age. Outbred swlne were obtalned from various
sources.
Production oJ mAb, BALB/c mice were Immunized three tlmes
wlth swlne thymocytes, The mice were first Injected subcutaneously
wlth 5 x 106 thymocytes In complete Freund's adjuvant (Sigma. St,
Louis, MO) and agaln 2 wk later I.p. wlth the same cell number
suspended In Incomplete adjuvant, Four days before fusion, the
anlmals were boostered wlth an I.p.lnjectlon of 5 x 106 thymocytes.
Spleen cells from Immunlzed mice were fused wlth the SP2/0-AgI4
myeloma Une In the presence of polyethylene glycol. After fusion,
cells were washed and resuspended In HAT' selectlve medlum!RPMI
1640 (GIBCO, Grand Island, NY) supplemented wlth 10% FCS, 100
U/ml penlclllln-G, 0.1 g/llter streptomycin. 2 mM L-glutamlne, 5 x
10-' M 2-mercaptoethanol, 10 mM HEPES buffer, 100 I'M hypoxanthine, 0.4 I'M aminopterin. and 161'M thymldlne. Cells were cultured
In 24-well plastlc plates (Costar. Cambridge, MA) at 37°C wlth a
humldlfled 5% CO2 atmosphere. Beglnnlng on day 5, the plates were
Inspected dally for cell growth and supematants from growlng hybridomas were screened by the cell-ELISA4 and the C-medlated
cytotoxlclty assay wlth 5lCr-Iabeled thymocytes, Iymphocytes. or
granulocytes used as targets, Hybridomas from wells scored positive
were c10ned by IImltlng dilution In the presence of BALB/c peritoneal
cells used as feeder cells. They were then grown In bulk tlssue
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culture In RPMI 1640 supplemented wlth 10% FCS or as ascites In
prlstane (2. 6.10. 14-tetramethyl pentadecane; Aldrich. Milwaukee.
WI)-treated mice. Characterizatlon of mAb was carrled out by Ouchterlony radialimmunodiffusion analysis wlth subclass-speclflc antisera (Nordlc. Tilburg. The Netherlands and Blonetlcs. Charleston.
SC).
Cell separation procedures. Peripheral blood leukocytes (PBL)

were obtalned by Lymphoprep (Nyegaard. Oslo. Norway) gradient
centrifugatlon of fresh heparinized blood. T Iymphocytes were separated from other mononuclear cells by E rosettlng with 5% SRBC
(16). The cell suspension was Incubated at 37°C for 10 mln. centrifuged at 200 x G for 10 mln. and Incubated ovemlght at 4°C. The
resuspended sediment of the rosettlng mixture was layered on Lymphoprep and after centrifugatlon T- or B-enriched populations were
recovered from the E+ sediment and the E- Interphase. By Indlrect
Immunofluorescent stalnlng. 40 to 60% of E- cells were found to be
surface Ig+ B Iymphocytes. but only a few surface Ig+ cells were
found In the E+ fractlon. Ig+ cells were Identlfled by stalnlng wlth
polyvalent fluoresceln lsothlocyanate (FITC)-conjugated rabblt antlplg Ig (Mlles-Yeda. Rehovoth. Israel). Granulocyte-enriched cell populations were obtalned from the lymphoprep centrifugatlon sediment after lysis of erythrocytes with Gay's solution.
Cell-ELISA. Wlth some modlflcatlon. establlshed methods were
used (16). Briefly. 50 1'1 of cell suspension were dlstributed In Ubottomed mlcrotiter plates and fixed wlth 0.25% glutaraldehyde.
After Incubation for 2 hr at 37°C or ovemlght at 4°C. supematants
were removed and PBS wlth 2% BSA was added for 2 hr. PBS/BSA
was removed and 50 1'1 of the hybridoma supematant were added
for I hr at room temperature. The plates were washed three tlmes
In PBS-Tween 20 (Sigma) (Tween 20 concentratlon 0.05%) and 50 1'1
of goat anti-mouse Ig F(ab')2 peroxldase-conjugated antlbodles
(TAGO. Burllngame. CA) were added for 1 hr. The plates were washed
agaln wlth PBS-Tween 20. and 50 1'1 of substrate (ortho-phenylenediamine + H2 0 2 ) were added for 1 hr at room temperature. The
reactlon was stopped by addlng 25 1'1 of 1 M H2 S04 and tben the
optlcal density was measured.
C-dependent cytotoxtclty and depletton of lymphocytes. Swlne
thymocytes. lymphocytes. granulocytes. and Con Ablast cells were
labeled with 51Cr (Amersham. Buchler. Braunschwelg. FRG). Oead
cells were removed by Lym~hoprep gradient centrifugatlon. After
Incubatlon of 5 to 10 X 103 ICr-labeled cells In 50 1'1 with 501'1 of
hybridoma supematant or ascites fluid for 30 mln at 4°C. rabblt C
(100 jtl) was added for 1 hr at 37°C. Then 1001'1 of supematant were
removed for countlng. The spontaneous release was obtalned from
target cells Incubated with medium and C alone.
The cytotoxlc titer was deflned as the dilution resultlng In 50% of
the maximal speclflc lysis observed. The cytotoxlc titer of the supernatant-derived mAb used In thls study on the various target cells
ranged between 1/2000 and 1/3000. For depletlon studles. cells
were subjected to two cycles of treatment with antlbody (final dilution 1/20) and C If not stated otherwlse. The efflclency of the
treatment was evaluated by countlng residual viable cells.
Immunofluorescence statning. Single cell suspensions were Incubated with saturatlng concentratlons and dIlutIons of mAb In
RPMI 1640 supplemented wlth 2% FCS and 0.01 % NaN3 • After 30
mln at 4°C. the cells were washed three tImes. and FITC-conJugated
goat anti-mouse IgG (H and L chains) (Cappel. Cochranville. PA) was
added and Incubated for another 30 mln at 4°C. After washing. the
cells were resuspended In Hanks'-BSS wlth 0.2% BSA. 0.01 % NaN 3
and 20 mM EOTA. and were kept on lee and used for mlcroscoplc
Inspectlon or for flow mlcrofluorometry.
Flow mtcrqfluorometry. The single parameter flow mlcrofluorometry measurements were carried out on a fluorescence-actlvated
cell sorter (FACS IV; Becton Dicklnson FACS Systems. Sunnyvale.
CA). A 2-W argon Ion laser (300 mW. Spectra Physlcs model 164-06)
was used for excltatlon at 488 nm. Emission was measured through
a 520-nm band pass filter (maximum transmission 84%. FWHM 30
nm and a 523-nm band pass filter (maximum transmission 63%.
FWHM 12 nm). The fluorescence signal was triggered on partlcles
of slze greater than platelets. The dual scatter gate was set to exclude
most dead cells. The logarithmlcally ampllfled fluorescence slgnalls
represented on a 255-channel scale covering about 5 decades. At
least 1 x 104 live cells were analyzed In each experiment and the
histograms were area corrected to the determination of 104 cells.
Supernatants derived from Irrelevant hybridoma celillnes resulted
In background levels of fluorescence.
Lymphocyte proliferation assays. PBL were cultured In RPMI
1640 supplemented wlth 10% FCS. 2 mM L-glutamlne. 5 x 10-5 M
2-mercaptoethanol. 10 mM HEPES, and antlblotlcs In 0.2-ml volumes In round-bottomed mlcrotlter plates (Grelner. Nürtlngen. FRG)
at 37°C In a 5% CO2 atmosphere. The mItogens Con A (10 ~ml)
(Sigma). pokeweed mltogen (PWM) (5 ~ml) (Serva. Heidelberg. FRG).
Inactlvated Staph-A4 (250 ~ml) (Pansorbin. Calblochem; Gießen.

FRG). and LPS (125 to 1000 ~ml) (Sigma) were present during a 3day period. For alloantlgen-Induced proliferation. the mixed leukocyte reactlon (MLR) was set up by co-culturing 2.5 x 105 responding
PBL wlth 2 to 3 X 105 Irradlated (2000 rad) or mltomycln C (Roth.
Karlsruhe. FRG)-treated stlmulatlng PBL In round-bottomed mlcrotiter plates (Greiner) for 5 days (12). The proliferative response was
determlned by the Incorporatlon of [3H]thymldlne (Amersham) that
was added In a concentratlon of 1 jtCi/welll8 hr before the cultures
were harvested on a Skatron multlharvester (LIerbyen. Norway). [3H]
Thymldlne uptake was quantlfled by liquid sclntillation countlng.
Cell-medtated lysts. Cells from 7-day MLR were used as a source
of CTL. 5lCr-labeled Con Ablasts were used as targets. To test the
Influence of mAb and C on CTL effector functlon, cells were treated
after MLR expansion. CTL precursors were treated before MLR wlth
antlbody plus C and the actlvity of the remalnlng cells was tested In
cell-medlated lysis assay at day 7. The 3- to 5-hr assay was performed as described (17. 18). The percentage of speclflc cytolytlc
actlvlty was calculated as folIows:
Percent speclflc cytotoxlclty
_ cpm experimental release - cpm spontaneous release
cpm maximum release - cpm spontaneous release
Immunoprectpttatton analysts. The lactoperoxldase method (see
Reference 24) was used to label cell surface molecules. PBL were
labeled wlth 1 mCI 1251 (Amersham) by Incubatlon at room temperature for 10 mln In 1 ml PBS contalnlng 40 ~ml lactoperoxldase
(Sigma) and 10-5 M sodlum Iodide. To Inltlate the lodlnatlon. 101'1 of
freshly prepared 10-2 M H2 0 2 were added. At 5-mln Intervals. 5 1'1
of additional H2 0 2 were added untll a total of slx additions was
reached. After washing. the cells were Iysed by sonlcatlon In extractlon buffer (10 mM Tris-HCl. pH 7.5. contalnlng 150 mM NaCl. 1%
sodlum deoxycholate. 1 % Nonldet P-40. 0.1 % sodlum dodecyl sulfate
(SOS). 2 mM L-methlonlne. 1 mg/mI ovalbumln. and I mM phenylmethylsulfonyl fluoride) and tbe lysates were centrifuged at 150.000
x G. Supematant allquots of 90 1'1 were Incubated with 100 1'1
antlbody dilution (60 mln at 20°C and 60 mln at 4°C). The Immune
complexes were preclpltated by 0.05 ml Stapb-A. The preclpltates
were analyzed In 10% SOS polyacrylamide slab gels (19). Gels were
processed for fluorography with En3Hance (New EngIand Nuc1ear)
and bands were visuallzed wlth Kodak X-Ornat R films.

RESULTS

Initial screening. Spleen cells from BALB/c mice immunized with swine thymocytes were fused with SP2/0Ag14 cells and cultured in HAT medium. Of 240 wells.
more than 200 contained vigorously growing cells 3 wk
after fusion. The majority of the supernatants were found
positive in ELISA on swine thymocytes and supernatants
from several wells lysed swine thymocytes and peripheral
lymphocytes in the presence of C. Hybrid cells producing
cytolytic antibodies were cloned and subcloned by limiting dilution and several clones 295/33. 122/28. 99/58.
and 201/1 were selected for further study. The classification of these antibodies is given in Table I.
Reactlvity with lymphoid cells. To analyze the cellular
distribution of antigens identified by the mAb. single cell
suspensions from bone marrow. thymus. spleen. and PBL
were prepared and cells positive after indirect immunofluorescence were counted. Table I gives the cumulative
data from several experiments showing the distribution
patterns of the mAb 295/33. 122/28.99/58. and 201/1.
The mAb 99/58 stained about 52% of bone marrow and
spleen cells. and a high percentage of thymocytes. peripherallymphocytes. andgranulocytes. The mAb 201/1
revealed a more diffuse reaction pattern and stained a
high percentage of thymocytes. spleen cells. and peripheral blood T and B cells but did not react with granulocytes. The mAb 295/33 and 122/28 revealed an almost
identical distribution pattern. These mAb did not stain
bone marrow cells. reacted with about 50% of thymus
cells. up to 25% of spleen cells. and about one-third of
PBL. The granulocyte-enriched fraction obtained after

649

MONOCLONAL ANTIBODIES REACTIVEWITHSWINECTL
TABLE 1
Distribution ofantigen-positiuecells
Mean 7% Positive Cellsa

mAb

I

Staphblasts

I

u)

295133,
IgG2a. K
122128.

i
*.

a Mean percent of cells stained by supernatant-derived mAb in indirect
immunofluorescence. A t least 200cells were counted. Percentage of cells
stained by second-layer antibody alone, about 3 to 5%. was not subtracted. Data are of three independent experimentswith different swine
used as cell donors. Numbers of 5%and smaller values are in the range
of the arbitrarynegative cutoff.
Percentage ofPBL reactive with antibody specific for swine IG was
20 to 27%.

fractionation of cells by Lymphoprep sedimentation was
also unreactive with
the lattertwo mAb (data not shown).
The fact that these
two mAb reacted only with a fraction
of cells was indicative of their reactivity with a lymphocyte subset of thymic and post-thymic cells. To investigate the antigen distribution of cells enrichedfor T or B
cells, PBL were fractionated into the E rosetting and
nonrosetting subsets. In addition the lymphoblast fractions were prepared after stimulation with the T
cell
mitogen Con A or Staph-Aas a mitogen for B cells (20).
With the exception of mAb 20111, none of the mAb did
react with Staph-A lymphoblasts. Whereas mAb 20111
and 99/58 bound to most Con A lymphoblasts, mAb 295/
33 and 122/28 stained only about 50% of the Con A
lymphoblasts, which indicated a predominant reactivity
with T cells. Immunofluorescence binding studies with
E+ and E- cells supported these findings. ThemAb 295/
33 and I22/28 reacted only with about 50% of the E+
cells but not with E- cells, whereas mAb 99/58 reacted
with practically allE+ cells and inaddition with variable
numbers of E- cells. These results led to the conclusion
that all three mAb-295133, 122128 and 99153"react
with T cells but not B cells and that mAb 295133 and
122128 are apparently reactiveonly with a T cell subset.
The FACS analysis of the mAb 295133 and 122128 confirmed these observations. Figure 1A shows a representative fluorescence profile after reacting peripheral lymphocyte suspensions with the mAb and FITC-labeled goat
anti-mouse Ig (H and L chains). About 30 to 40% of
peripheral lymphocytes were stained by both mAb with
low to medium intensity. In addition, the FACS profiles,
as judged by the intensity of fluorescence, suggested the
presence of two populations. The analysis of the monocyte-enriched fraction of peripheral leukocytes revealed
few fluorescent cells (Fig. 1B).Thus, only a subset of the
E+ lymphocyte population is reactive with mAb 295133
and 122128, whereas B cells and monocytes remain unstained.
Furthermore, the nonreactivity with B cells was also
observed when the cell populations were first treated
with mAb 295133 and 122128 plus C and then stained
with an FITC-labeled antibody to swine Ig. This procedure
resulted in about 30% trypan blue-stained cells and a
clear relative increase of cells carrying swine Ig on the
surface (datanot shown).

:?

FLUORESCENCEINTENSITY

Figure 1 . Fluorescence histograms from FACS analysis of peripheral
swine blood mononuclear cells labeled with mAb. Upper panel: A; light
scattergating for lymphocytes,excludingcontaminatingerythrocytesand
dead cells. B, light scatter gatingfor the predominantly monocyte (high
scatter) region. Lower panel:comparativereactivity
of mAb (ascites
dilution1/500) 295/33 and 122128 against lymphocytes and monocytes
(first step)followed by FlTC goat anti-mouse Ig (H and L chains] (second
step). All samples show a similar pattern of reactivity above control
background (second step only. Note that in the analysis
of the monocyteenriched fraction the presentation of the background is omitted). Results
are expressed on a log fluorescence scale withlo4cells analyzed.
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Figure2. Effect of mAb on the proliferative response to mitogens.
Peripheral swine blood lymphocytes (2.5 X 10') were treated twice with
the indicated mAb derived from hybridoma supernatants plus C or with
C only, and thenwere incubated without correctionof cell numbers with
10 d m 1 Con A. 5 &/ml PWM. or 250 &ml Staph-A. Results represent
mean of six replicate cultures. Stimulation indices (ratio mitogen stimu1ated:control cultures)were: 81 for Con A, 90 for PWM. and 10 for StaphA.

Functional studies. The distribution studies revealed
that the cells identified by the two mAb belong exclusively to a T cell subset. Functional studies were performed to see whether this subset correlates
with specific
functional activities.
Inhibition of the proliferative response to mitogens
andalloantigens. Pretreatment of lymphocytes with
295133 and 122128 plus C reduced the subsequent pro-
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liferative response to the T cell-activating mitogens Con
A and PWM by about 40 to 50% (Fig. 2). The percentage
of reduction of the proliferative response to these mitogens was similar in repeated experiments. The response
to the T and B cell mitogen Staph-A and the B cell mitogen
LPS was poor in comparison with T cell mitogens. but
was not reduced. A response to LPS was not seen at
concentrations lower than 125 .ag/mI (Fig. 2. Table II).
These data confirmed again the T cell specificity of the
mAb. but did not help to discriminate between functtonally distinct T cell subpopulations.
Pretreatment of lymphocytes before the mixed lymphocyte culture with autologous or allogeneic irradiated lymphocytes gave more indicative results with regard to the
T cell subset concerned (Table III). Both mAb plus C lysed
TABLE 11
The mAb 295/33 and 122/28 do not aJfect the proliferative response
toLPS"

LPS

Treatment of Cells

Concentratlon
C

295/33+ C

122/28 +C

1546 ± 56
1385± 58
1319 ± 95
3986±217
4608± 35
125
3276± 276
4776± 176
5732 ± 773
3903 ± 128
250
4306 ± 677
5201 ± 449
3146 ± 190
500
3946 ± 124
5315 ± 138
5306± 80
1000
"Responder lymphocytes. after treatment with supematant-derlved
mAb and C. were Incubated wlth different concentraUons of LPS. Cell
numbers were not corrected to equal the cell counts of C-treated controls.
Thymldlne Incorporation was determlned after 72 hr of culture. Results
represent the mean of three repllcate cuItures in cpm ± SEM.
TABLE 111
Elfect qf antiOOdtes on T cell proliferation in MLR"
Proliferation Indueed by
Responder Cell
Treatment

Autologous

1.770 ± 280
19.935 ± 1591
C alone
1.695 ± 64
22.591 ± 1697
295/33 + C
1,708 ± 150
22.648 ± 2748
122/28 + C
1,961 ± 98 b
3.015 ± 532
201/1 + C
5
"Responder Iymphocytes (2.5 X 10 ) were cultured for 4 days together
wlth 3 X 10' Irradlated (2000 rad) allogeneic or autologous Iymphocytes.
mAb from hybridoma supematants were used for cell depletlon. Cell
numbers were not corrected after treatment to match the cell counts of
C-treated controls. Results represent the mean of six repllcate cultures
in cpm ± SEM.
blnhlbltion signlflcant at p < 0.001 by Welch's version of the t-test.
Figure 3. Treatment of CTL and CTL precursors with
mAb and C. A. treatment of effector CTL. MLR cultures
were set up wlth 3 X lOS/mi monocyte-depleted. Lyrnphoprep-fracUonated swlne PBL responder cells and 3 X 106
Irradlated. allogeneie stlmulatlng cells. Seven days later.
cultures were harvested and treated tw!ce wlth the Indlcated mAb derlved from hybridoma supernatants and C.
Vlable cells were recovered and Incubated wlth51 Cr-labeled autologous (open columns) or allogeneic Con A
blasts (hatched columns) at effector to target ratio of
100: 1. Percent specif1c lysis was measured after 3 hr of
Incubatlon. Spontaneous "Cr release was 12% from au- U
tologous and 12% from allogeneie target cells. Data rep- li'i
resent mean cytolytlc actlvlty of slx repllcate cultures. B.
treatment of CTL precursors. Preparatlon of responder
and stimulator cells as In A. First 2 X 10' responder cells
were seeded in six repllcates Into mlcrotlter wells. treated
twlce with mAb plus C. and wlthout correctlon of responder cell numbers to the cell counts of the C-treated
controls. 2 x 105 stimulator cells were added. Cytolytlc
actlvlty of effector cells derlved from the slx replicate
cultures was indivldually tested at day 7 by addlng 10'
5'Cr-Iabeled target cells In a 5-hr assay. Spontaneous
release of ·'Cr was 14% from autologous and 15% from
allogenelc target cells. In this experiment. effector to target ratio of C-treated controls corresponds on average to
100:1.

about 30% of cells as determined by trypan blue excluston. This treatment. however. did not reduce either the
autologous or the allogeneic MLR whereas treatment with
mAb 201/1 and C strongly diminished the proliferative
response. This finding led to the conclusion that the
helper T cell subset. which is required for the proliferative response to alloantigens in vitra, is not affected by
the mAb 295/33 and 122/28.
Reactivtty with CTL and CTL precursors. Because the
mAb 295/33 and 122/28 did not inhibit the proliferative
activity in the allogeneic MLR. we tested to determine
whether these antibodles could subdivide helper and cytolytic T cells. Flgure 3A shows the results of a representative experiment designed to assay the ability of the
mAb to lyse cytolytic effector cells_ Responder cells were
cultivated for 7 days either in the presence of syngeneic
or allogeneic irradlated stimulator cells. The effector cells
generated were analyzed in a cell-mediated lysis assay
against 51Cr-Iabeled syngenelc or allogenelc lymphoblast
targets at various effector to target ratios (only a ratio of
100: 1 Is shown in Fig. 3A). All effector cells with cytolytic
acUvity against lymphoblast target cells were susceptible
to treatment with both mAb and C. Thus. mature CTL
express determinants recognlzed by mAb 295/33 and
122/28. To determine whether CTL precursor cells already express the antigen(s) recognized by the two mAb,
native swine lymphocytes were treated with mAb plus C.
The remalning cells were used as responder cells and
stimulated with irradiated syngeneic and allogeneic cells.
Mter 7 days of culture. the cells were recovered and
tested for cytolytic activity. Pretreatment with either mAb
295/330r 122/28 completely abolished the ability of the
responder cells to mount a detectable cytolytic response
(Fig. 3B) whereas the capacity to generate a proliferative
response (data not shown) again remained unaffected.
Thus. CTL precursors as weil as mature CTL express the
anUgen(s) recognized by mAb 295/33 and 122/28.
Analysis oj the antigens detected by mAb 295/33
and 122/28. Immunoprecipitation experiments were per-

formed to determine the m.w. of the antigens found on
swine CTL. Data are shown only for mAb 295/33. but
mAb 122/28 gave identical results (Fig. 4). PBL were
surface-Iabeled with 125iodine by the lactoperoxidase
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Ftgure 4. Immunopreclpltatlon of S-L2 antigen . Flve to 15% SOSPAGE of '25l-1abeled P8L. Track a. dlrect fractlonatlon of 3 .5 x 10' cell
equlvalents of Iysate. Lysate equlvalent to 1.25 x 10· cells was Immunopreclpltated and separated under reduclng condltlons In track b wlth
murlne antiserum to swlne thymocytes. In track c wlth negative control
mAb. In track d wlth mAb 295/33 (derlved from ascltes fluid 1/100). and
In track e also wlth mAb 295/33 but separated under nonreduclng
condltlons. Molecular welght markers IncIuded: myosin (200 kllodaltons
(kd)). phosphorylase b (92.5 kd). BSA (69 kd). ovalbumln (46 kd). and
carbonlc anhydrase (30 kd). Tracks a-d were exposed for 24 hr and track
e for 7 days.

method. extracted, and Incubated wlth mAb, and the
preclpltate was analyzed by SDS-PAGE and autoradlography . Under reduclng condltlons, the preclpltated polypeptide mlgrated as a broad band of 33 to 35 kllodaltons.
Under nonreduclng condltlons. peptides correspondlng to
a slze of 65 to 70 kllodaltons as weIl as peptides of 190
kllodaltons and even hlgher m.w. were preclpltated,
wh Ich Indlcates that the preclpltated peptide Is composed
of two dlsulflde-bonded subunlts and forms dlmerlc and
multlmerlc structures. Although both mAb apparently
Immunopreclpltated the same polypeptide, It remalns to
be determlned whether they detect Identlcal or dlstlnct
antlgenlc epltopes carrled by the same molecule. The
antigen found on swlne CTL and deflned by mAb 295/
33 and 122/28 was termed S-L2.
DISCUSSION

In thls study, we analyzed the productlon and characterlzatlon of mAb dlrected to a cell surface antigen present on a fractlon of swlne P8L. The antlbodles resulted
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from a fusion between SP 2/0 myeloma cells and spleen
lymphocytes from mice Immunlzed to plg thymocytes.
The two mAb 295/33 and 122/28 were characterlzed In
detail. We present evldence here that: I) mAb 295/33 and
122/28 staln about 30% of perlpheral lymphocytes,
whlch are all E+ rosette-formlng cells; 11) the antigen,
termed S-L2, detected by these mAb Is present on lymphoblasts generated by T cell mltogens and Is absent on
Ig+ cells, 8 cell blasts, granulocytes, and monocytes; III)
the antigen S-L2 Is preclpltated by both mAb from 1251
surface-Iabeled lymphocytes as a structure wlth an electrophoretlc mobility as determlned by SDS-PAGE analysis correspondlng to an apparent m.w. of 33 to 35 kllodaltons under reduclng condltlons and.65 to 70 kllodaltons under nonreduclng condltlons; IV) the elimination
of S-L2+ cells does not Interfere wlth the proliferative
response to alloantlgens; V) the elimination of S-L2+ cells
abrogates the generation of CTL in vitra and the effector
functlon on in vitro generated CTL. Thus, In the swlne,
the molecule S-L2 detected by the mAb 295/33 and 122/
28 on the swlne CTL appears to be the structural homologue to the antigen detected on human T cells by the
Leu-2a/T8 antlbodles (21, 22), on mouse T cells by the
antl-Lyt-2 (3), and on rat T cells by the MRC OX-8 antlbody (6).
Thls concluslon Is derlved from several IInes of evldence. First, In all four specles, the tlssue distribution
reveals a high number of antigen-positive cells In the
thymus whereas only one-thlrd of perlpheral T lymphocytes react wlth the speclflc antlbody. Secondly, the 33
to 35 and 65 to 70 kllodalton polypeptides Immunopreclpltated from swlne cells under reduclng and nonreducIng condltlons correspond wlth regard to m. w. to antigens
of slmllar molecular slze (22) found on human T cells (22,
23), murlne T cells (24), and rat T cells (25). Thlrdly, In
all four specles, thls antigen IdentIfIes the CTL subset.
Thf!re are some specles dlfferences wlth regard to distribution of the antigens. In man, OKT8 blnds to granular
leukocytes (26) and In the rat MRC OX-8 Is also present
on natural killer cells (25). The distribution data argue
agalnst the presence of S-L2 on granulocytes; however,
the presence of thls marker on separate swlne subpopulatIons wlth cytolytlc functlons needs to be Investlgated.
Natural killer cells are not yet clearly deflned In the
swlne, and for thls purpose the in vitro cultlvatlon and
assay systems for swlne lymphocyte subpopulatIons
must be Improved. Improvement of the in vitro culture
condltlons will also be cruclal to Investlgate whether the
T suppressor cell subset Is also deflned by thls antigen
as It Is the case In the other three specles.
So far It Is not clear whether S-L2 represents also the
functlonal homologue to the molecule present on the
suppressor/cytolytlc T cell subset of the other specles
(22-25). Although the addition of the mAb to the MLR
and to the cell-medlated lysis assay dld not result In the
Inhibition of effector cell generation or functlon (unpubIIshed observations), these da ta may be the result of
Imperfect in vitro culture condltlons and must be consldered prellmlnary. Experiments to Investlgate these open
questlons are under way.
Regardless of the functlon of the surface molecule
recognlzed, the mAb to S-L2 promise to be useful reagents. The mAb can be used to separate a T cell subset
from lymphocyte populations wlthout affectlng the lym-
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phoproliferative response to alloanUgens. Swine eytolytic
T cells can be Identifted. depleted. or positively selected
by vartous methods and the investigation of their role
durtng physiologie and pathophysiologie eonditions is
open for further studies.
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