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The use of three  tes ts  (the d i rec t  cytotoxic action of immune lymphocytes  on ta rge t  cel ls ,  
the specif ic  adsorpt ion of lymphocytes  on ta rge t  cel ls ,  and the acce le ra t ed  re jec t ion  of a 
skin graft) showed that the r ecep to r s  of the e f fec tor  lymphocytes do not identify general  
(public) specif ic i t ies ,  but r eac t  only to special  (private) H-2 specif ic i t ies .  Immunization 
with two pr ivate  H-2 specif ic i t ies  induces two corresponding populations of ef fec tor  lympho- 
cytes in unequal propor t ions :  the l a rg e r  against  the H=2K private  specif ici ty ,  the sma l l e r  
against the H-2D private  specif ici ty.  It is postulated that the pr ivate  H-2 specif ic i ty  is a 
configuration s t ruc tu re  fo rmed  by the combination of the public H-2 determinants  s imi l a r  
to the " c a r r i e r  s t r u c t u r e ,  o r  c losely linked with it. 

Ef fec tor  lymphocytes  of t ransplantat ion immunity reac t  only to the whole complex of H-2 immunizing 
antigens de termined by the H-2K or  H-2D loci but, unlike antibodies,  they do not identify it by its par ts .  
These facts ,  es tabl ished both by the react ion between lymphocytes  and ta rge t  cells  in vi tro [2-4] and during 
re jec t ion  of skin in vivo [5] have led to the conclusion that the r ecep to r s  of the e f fec tor  lymphocytes are  
complex in s t ruc ture  and that the i r  p r e c u r s o r s  are  polyspecif ic  [6]. This conclusion was based on the as -  
sumption that all the H-2 specif ici t ies  are  equally important .  However,  it has r ecen t ly  been shown that they 
are  divided into two ca tegor ies :  "pr ivate"  - w i t h  one specif ic i ty  for  each of the H-2 loci (K and D) in a 
given H-2 haplotype (set), fo r  which they are  s t r i c t ly  cha rac te r i s t i c ,  and "public" - w h i c h  can be found in 
different  haplotypes, a re  coded by both H-2 loci and, possibly,  re f lec t  c ros sed  reac t iv i ty  between the private 
specif ic i t ies  [13 ]. Despite the fact that both pr ivate  and public H-2 specif ic i t ies  induce antibody formation,  
the i r  role  in the development of ce l lu lar  immunity may not be identical~ 

The object  of the presen t  investigation was to study which H-2 speeif ici t ies  (private or  public) a re  
identified by ef fec tor  lymphocytes  of t ransplantat ion immunity,  and to what extent this  takes place.  

EXPERIMENTAL METHOD 

Mice of congeneic lines (C57BL/10ScSn(H-2 b) (abbreviated to BI0) and C57BL/10-H-2 d (abbreviated 
to BI0 �9 D2) were obtained from the nursery of the N. F. Gamaleya Institute of Epidemiology and Microbiol- 
ogy. Mice of congeneic lines with recombinant haplotypes H-2-BI0. A(H-2a), BI0. D2(RI07), abbreviated to 
R 107, (H-21-Eg), BI0. D2(Rl01),abbreviated to RI01, and (H-2g-Eg), BI0. A(2R), abbreviated to 2R, and 
(H-2h-Eg) were reared in the Laboratory of Genetics of Tissue Compatibility, Institute of General Genet- 
ics. The H-2 genotypes of these lines are given in Table 1 in accordance with the data of Vedernikov and 
Egorov [7] and Klein [13]. The mice were used in the experiments at the age of 10-16 weeks. 
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TABLE 1. Cytotoxic Effect of B10" D2 Anti-B10 Lymphecytes  on 
Target  Cells Containing Pr ivate  or  Public Specificities of H-2K and 
H-2D Loci  

source and INo. of Cytotoxic effect (in qo):t. 
genotype of H-2 Antigens* lympho- - -  Meant 

- eytes expt. No. 1 expt. " exot No. 3 
target ceils (X 10 ~) [ [ No. 2 --~-" 

B10(KbD b) ] 2; 5; 33 8 91,0 83,e, 94,0 

I 4 68,9 77,6 64,0 79,9 (100) 
2 30,6 NT 42,4 

B10-D2 (KdD d) None 8 NT --1,5 4,7 1,6 (2,0) 

BI0. A(KkD d) 5 --31,5 
--17,5 

64,2 
27,5 
NT 

2; 5 

0,8 --ll,1 
NT NT 

75,3 77,3 
62,3 38,7 
NT 19,7 

34,5 46,9 
5,7 12,8 

--14,8 (0) 

57,6 (72, I) 

NT 55,7 46,0 
NT 27,6 28,1 

RI0:7 (KbD d) 5; 33 

RI01 (KdD b) 2 8 23,5 20,9 (26,2) 
4 2,1 

R107-- RIOI 5;33+2 48 ~,,~0 79,1 1 90,6 
3:1 77,7 66,0 81,7(>100) 

2 NT NT 41,1 

R2 (KkD b) 8 39,4 (49,3) 
4 

* H-2 specifici t ies potentially capable of participating in the react ion:  
2 and 33 - pr ivate  specifici t ies of genes tI-2D b and H-2K b, respect ively ,  
5 - public specifici ty.  
~f Resttlts obtained with doses of lymphocytes of 8 . 1 0  ~ and 4- 10 ~ were 
considered;  relat ive cytotoxic ac t iv i ty  of lymphocytes  (in %) shown in 
parentheses .  
:~ NT - not tested.  

The tumor ,  an asci tes  fo rm of s a r coma  MChl l ,  induced by methylcholanthrene ixt B10 mice,  was main-  
tained by weekly passage.  

The B10. D2 mice were immunized with washed cells of s a r coma  M C h l l b y  single injections at six 
points (40. 106-50 �9 108 cells per  mouse). Cells of the regional (normal in the control) lymph glands were  
obtained 8 days af ter  immunization. Per i toneal  macrophages  grown for  2 days as an incomplete monolayer  
se rved  as the source of target  cel ls .  The methods of obtaining the cell suspensions,  of determining thei r  
viability, and of growing the ta rge t  cells and the experimental  conditions for  studying the cytotoxic action of 
the lymphoeytes and for  counting them were fully descr ibed  previously [1-3]. Adsorption of the lympho-  
cytes by target  cells was ca r r i ed  out twice, for  3 h at 30~ each t ime [2, 4]. The adsorption index (AI) was 
calculated by the equation 

AI = a---b • I00, 
a 

where a is the cytotoxic action of the intact lymphocytes and b is that of the lymphocytes unfixed on adsorp-  
tion. The t ime for  re ject ion of skin grafts  f r o m  the tail of four donors on one recipient  [9] was determined 
macroseopiea l ly .  

Plan of the Experiments .  B10. D2 anti-B10 lymphocytes ,  theoret ical ly  directed against three H-2 
specificit ies - t w o  private,  coded by the H-2K b locus (specificity 33) and the tt-2D b locus (specificity 2), 
and one public locus (specificity 5)* - were brought into contact with various target  cells containing the 
following specif iei t ies:  5 (line B10 "A), 2 (line R101), 5 and 33 (line R107), and 2 and 5 (line 2R), and also 
with a mixture of R107 ~md R101 target  cells (Table 1). The react ion with target  cells of the donor 0310) 

*Public  specificity 39, also found in B10 mice but absent in B10- D2 mice, was not taken into account in 
these experiments for  it is weak and is found i r regu la r ly  [12]. 
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TABLE 2. 
on B10.  D2 Mice Immunized  with B10 Spleen Cells* 

Reject ion of Skin Grafts  f r o m  Mice of Different Genotypes 

No. of [ Mean survival time of Donor of Recipients B10" D2 
graft recipients [ graft, in days (M ~ m) P 

BI0 Normal 9 9,7• 
~Immune 10 6,0• <0,001 

BI0-A Normal 8 t 9,6_0,42 
Immune 8 8,5-+-0,5 >0,05 

I 

R107 Normal 8 [ 9,3• 
Immune I0 / 6.7• <0,001 

Rl01 Normal 8 ! 12,4-+-0,56 
Irnmune 10 7,9__+0,66 <0,001 

I 

*5 �9 106 cel ls  injected in t raper i tonea l ly  7 days before  skin graft ing.  
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Fig. 1. Adsorpt ion of B10. D2 ant i -B10 
lymphocytes  by t a rge t  cel ls  containing 
pr iva te  (2 or  33) o r  public (5) spec i f i c i -  
t ies  of H-2K b and H-2D b genes.  Ab- 
sc i s sa ,  cytotoxic action on B10 m a c r o -  
phages  (1) and adsorpt ion index {II) of t a r -  
get ce l l s  of these  l ines  of m ice .  Int) Intact  
immune  lymphocyte  s.  Number  of  l y m -  
phocytes  during adsorpt ion  3 �9 107, in the 
cytotoxic ae t ion tes t  4 �9 106. Numbers  on 
the r ight  show H-2 speei f ic i t ies  t h e o r e t i -  
cal ly  par t ic ipa t ing  in the reac t ion  {Table 1). 

and rec ip ien t  (B10.  D2) was used  as the posi t ive  and negat ive  
control ,  r e spec t ive ly .  In the expe r imen t s  in vivo, skin f r o m  
mice  of 4 l ines  (B10, B10-A,  R107, and R101) was g r a f t -  
ed on to B10 "D2 mice  immunized  with B10 spleen ce l l s  
(Table 2). 

E X P E R I M E N T A L  R E S U L T S  

In all the doses used (8, 4, and 2 �9 10s; Table 1) the i m -  
mune lymphocytes  des t royed  the t a rge t  cel ls  of the c o r r e -  
spondingdonor(B10) but did not affect  the t a rge t  cel ls  of the 
rec ip ien t  (B10, D2) and of a th i rd  line B 1 0 . A  (react ion on ac -  
count of spec i f ic i ty  5 only) in ag reemen t  with previous  o b s e r -  
vations [2]. However,  the s a m e  lymphoeytes  in the s ame  ex-  
pe r imen t s  had a par t i a l  cytotoxic action on t a rge t  cel ls  of r e -  
combinant  l ines  R107, R101, and 2R. It is c l ea r  f r o m  Table 1 
that ff the magnitude of the cytotoxic action on B10 t a rge t  
cel ls  is taken as 100%, the c~r action on R107 and Ri01 
t a rge t  ce l l s  was about 75 and 25%, r e spec t ive ly ,  i .e . ,  ku the 
ra t io  of 3 : 1. Since speci f ic i ty  5 does not take pa r t  in the r e -  
action it must  be a s sumed  that 75% of the act ivi ty  of B10. D2 
ant i -B10 lymphoeytes  is d i rec ted  against  p r iva te  spec i f ic i ty  
33 and 25% against  p r iva te  spec i f ic i ty  2. This was conf i rmed 
by the fact  that the cytotoxic act ion of these same  lymphocytes  
on a mixture  of R107 and R 101 t a rge t  cel ls  taken in the ra t io  

of 3 : 1 also exceeded 100%. The 2R ta rge t  cel ls  were  des t royed  in r a t h e r  l a r g e r  numbers  than the R101, 
on account of the g r e a t e r  act iv i ty  of a smal l  dose of lymphocytes .  

S imi la r  r e su l t s  were  obtained in expe r imen t s  in which the s a m e  lymphocytes  were  adsorbed  by the 
s ame  t a rge t  cel ts .  It will be c l ea r  f r o m  Fig. 1 (the r e su l t s  of a typical  expe r imen t  a re  given) that the cyto-  
toxic act ion,  amounting to 64%, was a lmos t  comple te ly  s u p p r e s s e d  (AI 90%) by adsorpt ion with B10 t a rg e t  
ce l l s ,  was not reduced a f t e r  adsorp t ion  with B10. I32 t a rge t  cel ls ,  and was reduced  by  only 3.4% af te r  ad-  
sorpt ion  with B10 .A  ta rge t  cells (difference between adsorbing act ivi t ies  of B10. D2 and B10-A ta rge t  cel ls  
not significant:  P > 011). Converse ly ,  a f t e r  adsorpt ion of the lymphoeytes  by R107, R101, and 2R t a rge t  
cel ls  the cytotoxic action was reduced  by 53, 37.2, and 36.9% (P < 0.01 in all  cases ) ,  cor responding  to 60, 
40, and 40% of the AI of the B10 ta rge t  cel ls .  Adsorpt ion with a mixture  of R107 and R101 t a rge t  cel ls  c o m -  
p le te ly  s u p p r e s s e d  the ac t iv i ty  of the lymphocytes  (AI=100%). 

These r e s e t s  show that  the r ecep to r s  of the e f fec to r  lymphocytes  respons ib le  for  the i r  speci f ic  a t -  
tachment  to the t a rge t  cel ls  do not identify the public spec i f ie i t ies  but r eac t  only with the pr iva te  H-2 spee -  
i f ic i t ies;  each  of the lymphocyte  populations,  m o r e o v e r ,  identifies only one of these spec i f ic i t ies  - e i t h e r  
H-2K or  H-2D~ Immunizat ion  with two pr iva te  H-2 speei f ic i t ies  induces two cor responding  lymphocy te  
populations in unequal p ropor t ions :  the l a r g e r  number  d i rec ted  against  p r iva te  speci f ic i ty  H-2K, the 
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smaller  number against private specifity H-2D. This interpretation agrees fully with the results obtained 
previously in a different system of lines of mice [4]. 

The importance of this conclusion is confirmed by experiments to study skin grafting in vivo on 
B10. D2 mice previously immunized with a small dose of B10 spleen cells. Immunization in this way in- 
duces accelerated rejection of skin grafts not only of the donor's line (B10), but also of the recombinant 
lines R107 and R101, carrying single private specificities - H-2K b and H-2D b, respectively. Conversely, 
acceleration of rejection of a B10. A skin graft, with only public specificity H-2, was not significant (Table 
2). Similar results were obtained previously by skin grafting within another system of lines [5]. 

The selective direction of cellular immunity against private H-2 specificities may be connected with 
the fact that these specificities constitute a configuration structure formed on the surface of the target cell 
by a particular combination of public H-2 determinants and performing the function of a " ea r r i e r  s tructure,"  
which is identified by the receptors of the T-lymphocytes [14]. Evidence in support of this possibility is 
given by the results of a study of mutant H-2 haplotypes [8]. Meanwhile the possibility cannot be ruled out 
that the receptors of the effector lymphocytes identify, not the private H-2 specificity, but a chemically dis- 
tinguishable "ca r r i e r  structure" linked with it that does not induce antibody formation [15]. This structure 
can be coded either by H-2 genes (and forms part  of the H-2K and H-2D molecule) [8] or by another gene 
closely linked with H-2K [10]. In the last two cases cellular immunity may arise in the absence of antibody 
formation given complete identity of the hapten determinants coded by the H-2K and H-2D loci [11, 16]. 
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