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The Ly2 molecule (CD8) makes contact with a 
receptor in the cytoplasm of effector T-lymphocytes 
and is necessary both for the realization of function 
after antigen contact with the cytotoxic T-lymphocyte 
(CTL) receptor [10] and for the positive selection of 
CTL restricted by the major histocompatibility com- 
plex (MHC) class I antigens [8]. It is known that 
monoclonal antibodies (MAb) to the Ly2 molecule 
inhibit target cell lysis by CTL activated in vitro; 
however, these MAb do not abrogate the function of 
some CTL clones [9]. There are data providing evi- 
dence that the disappearance of CD8 molecules does 
not abrogate the cytolytic activity of CTL [11]. Nev- 
ertheless, it has been established that the CD8 mol- 
ecule on the CTL surface directly interacts with the 
ligand sited in the c~ 3 domain of the MHC class I 
molecule; in the mouse system this is assigned to 
amino acid 227 (Glu) [6], and in the human system 
with amino acid 245 (Ala) [13]. It is thought that 
in the course of alloantigen recognition by CTL CD8 
is required for an additional interaction only in the 
context of a low-affinity T-cell receptor [14]. 
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Earlier we showed that different fractions of ef- 
fector CTL eluted from monolayers of macrophages 
(Mp) of different haplotype (donor K b, mutant bmI, 
and unrelated K k) are equally highly specific to the 
donor haplotype (Kb), and their activity to targets of 
mutant and/or unrelated haplotype is much lower; 
irrespective of the source of elution [2]. It seems 
that high-affinity CTL receptors recognize only a 
complex configuration of the MHC class I molecule 
(ch+a ~ domains) independently of the CD8 molecule. 
This is confirmed by experiments with Kb-specific 
CTL clones [3]. 

In this work we studied the variations in the 
affinity of CTL receptors. For this purpose we 
analyzed the effect of anti-Ly2 MAb on the function 
of CTL of common specificity eluted from Mp 
monolayers of donor and unrelated haplotypes [5]. 

MATERIALS AND METHODS 

Inbred mice of the following haplotypes were used: 
B10.D2(R101) (haplotype H-2KdIaDb), C57B1/6 (H- 
2KbIbDb), B10.A(4R)(H-2KkI~Db), and B10.BR (H- 
2KkIkDk). The animals were 4-6 months old. EL-4 
thymoma induced in C57B1/6 (B6) mice was main- 
tained as an ascites tumor by weekly passages in 
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Fig. 1. Differences in  the  sensit ivi ty of C T L - 1  fractions to an t i - -Ly2  MAb. Ordinate: CI (%) of CTL eluted  from B6 (a), 4R (b), 
and BR (c) M p  monolayers,  una t t ached  to BR Mp and  further  e lu ted  from B6 Mp (d), and e lu ted  from R101 monolayer  (e; control). 
CTL were t rea ted  with med ium (closed bars) or a n t i -  Ly2 MAb (open bars) before performance of cytotoxici ty test.  Effector: target  
ratio 90:1. The  results  o f  7 exper iments  are presented.  

Fig. 2. Sensi t ivi ty of different CTL--2  fractions to a n t i - L y 2  MAb The results  of 5 exper iments  are persented .  For  details see 
legend to Fig. 1. 

syngeneic mice. In order to induce H-2Kb-specific 
primary effector CTL (CTL-1), R101 mice were 
immunized intrapefitoneally with 2.5x107 EL-4 cells. 
Immune splenocytes were obtained 11 days later. 
Secondary CTL (CTL-2) were obtained from the 
spleen of mice that had been immunized intrape- 
ritoneally with EL-4 cells twice at a 2-month inter- 
val; the spleen cells were used in the experiment 6 
days after the last immunization. Mouse fibroblasts 
(L-cells) Ltk- of H-2 k haplotype and their transfected 
variants 1-4 expressing the K b molecule were kindly 
provided by Dr. Allen [4]. CTL enrichment and 
separation o f  the CTL-1 and CTL-2 fractions were 
performed by means of adsorption on monolayers of 
B6 Mp, Mp of third-party haplotype (4R, BR), and 
R101 (recipient cells, control experiment). After the 
removal of nonadherent  lymphocytes the adsorbed 
ceils were eluted twice using a mixture of pronase 
(Calbiochem) and pancreatin (Sigma) solution (each 
enzyme taken in a final concentration of 25 and 100 
gg/ml [1]. The action of pronase was arrested by the 
addition of 30% bovine serum. T h e  lymphocytes 
were washed three times and treated with 1:100 di- 
luted ascitic fluid of an anti-Ly2 hybfid0ma [12] for 
2 hours at 37~ in an atmosphere of 5% CO 2. The 
cytotoxic test (CTT) was set up as follows: 51Cr- 
labeled L-cells were placed in the wells of 96-well 
flat-bottom tissue culture plates (Linbro), 104 cells 
per well, and washed twice. Various fractions of im- 
mune lymphocytes were added to the wells and the 
plates were incubated for 16 hours at 37~ in an 

-atmosphere of 5% CO 2. The incubation medium was 

RPMI-1640 supplemented with 100 U/ml  gentamicin, 
5% heated bovine embryonic senna, 2 mM L-gluta- 
mine, and 10 mM HEPES. The cytotoxic index (CI) was 
calculated according to the formula: CI=(a-c)/(b-c)x 
x100%, where a, b, and c are the experimental, total 
(maximum, in the presence of 1% Triton X-100), and 
spontaneous 51Cr release (cpm), respectively [7]. 

RESULTS 

The experiments were devoted to the study of the 
effect of MAb to the Ly2 (CDS) molecule on the 
CTL-1 and CTL-2 fractions, which differed in the 
affinity of T-cell receptors. In the course of the af- 
finity-based subdivision of the effector T-lymphocytes 
specific to the MHC class I H-2K b molecule, we 
used not only donor-derived (B6) and recipient-de- 
rived (R101, control) Mp monolayers, but also those 
of third-party strains, 4R and BR. CTL-1 fractious 
enriched on third-party Nip appeared to be highly 
sensitive to anti-Ly2 MAb: CI was decreased by 65 
~nd 56%, respectively (Fig. 1, b and c). On the other 
hand, the same CTL-1 enriched on donor B6 Mp 
exhibited just a slight reduction of CI (12%) follow- 
ing the treatment with anti-Ly2 MAb (Fig. 1, a). 
Moreover, when these CTL were enriched in advance 
on the third-party Mp, then both unattached CTL 
and CTL further enriched on  donor Mp (i.e., adsor- 
bed and eluted from B6 Mp) were totally resistant 
to the given MAb (Fig. 1, d). 

A similar effect was observed in the case of the 
CTL-2 fractions. Anti-Ly2 MAb inhibited the CI of 
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CTL-2 eluted from the third-party Mp (Fig. 2, b 
and c) by 49 and 43%, respectively. Moreover,  
CTL-2 enriched on the monolayer of donor B6 Mp 
were totally resistant to the effect of the antibodies, 
both after exhaustion on the BR monolayer (Fig. 2, 
d) and in the absence of  this step (Fig. 2, a). 

Thus, it was established that effector CTL-1 and 
CTL-2 fractions eluted from Mp monolayers of 
third-party 4R and BR strains are highly sensitive to 
the inhibitory effect of anti-Ly2 MAb, which is ex- 
plained by the low affinity of the T-cell receptors of 
those CTL. On the other hand, antibodies produced 
minimal or no effect on the CI of high-affinity ef- 
fector CTL-1 and CTL-2 enriched on donor B6 Nip. 
Although CTL-1 activity dropped slightly under these 
conditions, still after removal of  a fraction adherent 
to the third-party Mp monolayer the remaining CTL- 
1 were totally resistant to anti-Ly2 MAb. 

The results obtained may prove that the Ly2 
(CD8) molecule Nays an appreciable role in CTL- 
M H C  class I alloantigen interaction only for a 
subpopulation of CTL characterized by a low affin- 
ity of the T-cell receptor. The insignificant differ- 
ences in the sensitivity to anti-Ly2 antibodies between 
high-affinity fractions o f  CTL-1 and CTL-2 may be 
Mated to the low frequency of low-affinity receptor- 

bearing CTL-2 as compared to CTL-1 and/or  the 
slightly increased affinity of CTL-2 T-cell receptors. 
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