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Cytotoxic T-lymphocytes (CTL) obtained by immunization in vivo were concentrated by adsorp- 
tion-elutiou on a monolayer of corresponding allogeneic target cells (TC). C57BL anti-A k (anti- 
KkD d) lymphocytes d after separation into anti-K k and anti-D d populations, had a crossed cyto- 
toxic effect on H-2 and H-2k TC respectively. B10.D2 anti-B10 (anti-KbD b) lymphocytes 
cross-reacted with TC of the H-2 a and H-2g haplotypes. The results are discussed in terms of 
views regarding the heterogeneity of clones of CTL or their receptors.  
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lymphocytes. 

Cytotoxic T-lymphocytes (CTL), like antibodies against H-2 antigens, react mainly with gene products 
of two regions (K and D) of the principal histocompatibility complex [8]. The problem of whether the deter-  
minants of these products identified by CTL (CTL-determinants) are identical with serologicaily determined 
H-2 specificities is not yet clear.  Each H-2K (or H-2D) molecule contains a set of serologically determined 
specificities (one partial and several general)[10]. By contrast with antibodies, CTL induced by an a[lograft 
in vivo have been shown to cause lysis of target cells (TC) containing only partial specificities, but not to 
cause lysis of TC containing general specificities of the H-2 immunizing complex [4, 9]. By adsorption on a 
TC monolayer, str ict  selectivity of the receptors of each CTL population toward the partial specificity H-2K 
(or H-2D) or toward the determinant closely linked with it, coded by the gene of the same K (or D) region [4], 
has been established. However, [ymphocytes containing high proportions of CTL induced in vivo [11] or in 
mixed cultures in vitro [12] caused weak but significant [ysis of foreign TC not carrying special speeificities 
of the H-2 immunizing complex. 

In this work, we studied the t ransferred specificity of immunized lymphocytes using enriched anti-K k, 
anti-D d, and anti-KbD b CTL with the aid of their adsorption-elution on a monolayer of various TC. 

E X P E R I M E N T A L  M E T H O D  

Mice of strains C57BL/10, abbreviated to B10 (KbDb), A/f (KkDd), C3H (KkDk), and B10.D2, abbre- 
viated to D2 (KdDd), were obtained from the nursery of the N.F.  Gamaleya Institute of Epidemiology and 
Microbiology. Mice of strains B10.A (KkDd), DBA/1 (KqDq), and recombinant strains R101 (KdD b) and R107 
(KbDd) were maintained in the Laboratory of Genetics of Tissue Compatibility, Institute of Genera[ Genetics. 
Ascites forms of sarcomas Sa[ and MKhll,  induced in mice of strains A and B10 respectively, were main- 
tained by regular passages. CTL were obtained by a single immunization in vivo by the method described in 
[2]. The cytotoxic test  was set up in the microvariant [6] of the corresponding method [7] using peritoneal 
macrophages labeled with 51Cr as TC. Adsorption of CTL on a monolayer of macrophages and subsequent e[u- 
lion of the CTL with pronase were carried out by the method described in [5]. 

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

When using a B10 anti-A (anti-KkD d) system the basic assumption was that during immunization through 
the whole H-2 barr ier  two independent and, evidently, nonoverlapping populations of anti-K k and anti-Dd CTL 
[3], which could be separated from one another by adsorption-elution on the corresponding TC, and then tested 
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Fig.  1. Cytotoxic effect  of eluted B10 anti-A [ymphocytes on A 
t a rge t  ce i l s .  1) Original CTL;  CTL eluted f rom TC; 2) A; 3) 
dinate,  cytotoxic effect ,  %; absc i s sa ,  dose of CTL.  
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fo r  c r o s s - r e a c t i v i t y  with H-2D and H-2K ant igens.  It will be c l e a r  f rom Fig.  1 that act ivi ty of the B10 anti-A 
CTL,  eluted f rom A, C3H, and D2 TC (anti-K-kD d, an t i -K k, and anti-D d CTL respec t ive ly)  was 6-7 t imes  
s t ronge r  than the act ivi ty  of the original  CTL when tes ted on the TC f rom which they had been eluted,  if Lysis 
and the shift  of the lysis curves  into the region of lower values of doses  of immune lymphocytes a re  judged to 
be 30% or 50%. The increase  in act ivi ty of the eluted CTL was specif ic ,  for  on elution f rom the monolayer  of 
TC of the B10 rec ipient  no increase  in act ivi ty took place (Fig. l a ,  c) or the inc rease  was very  smal l  (Fig. 
Ib). 

If C TL populations uncrossed  for  specif ic i ty  were formed �9 against  p~oducts of the K k and D d values ,  
only an t i -K k and ant i-D d CTL populations respec t ive ly  ought to be adherent  to and subsequently eluted f rom 
the monolayer .  However ,  in rea l i ty ,  an t i -K k CTL isolated by elution f rom a C3H monolayer  were found to 
have a cytotoxic act ion on D2 TC (Fig. lb) ,  which was about th ree  t imes  s t ronge r  than the lyric action of CTL 
eluted f rom B10 TC (control), although it Was: significantly weaker  than the action of CTL eluted f rom A and 
D2 TC.  In the same way anti-D d CTL,  isolated by elution f rom a D2 TC monolayer ,  des t royed  C3H TC (Fig. 
l c ) ,  although to  a much weaker  degree  than CTL eluted f rom C3H and A TC. It will be c lea r  f rom Table 1 that 
the magnitude of the d i rec t  eytotoxic effect  of the eluted CTL on those TC (C3H and D2) f rom which the CTL 
had been eluted was about twice as s t rong as c r o s s - l y s i s  of TC caused by the same eluted CTL.  This c r o s s -  
lysis was not due to nonspecific adsorpt ion of CTL on the TC monolayers ;  it was 2.1-2.5 t imes  s t ronger  than 
the cytotoxic activity of lymphocytes eluted f rom syngeneic B10 TC (Table 1). 

S imi lar  resu l t s  were  obtained by the use of D2 ant i -B10 (anti-KbD b) CTL.  It will be c lea r  f rom Fig.  2 
that  these CTL caused [ysis ,  bes ides  os B10 TC, only of lq107 TC, ca r ry ing  the same K b al lele as the B10 
s t ra in .  Converse ly ,  B10.A and DBA/1 TC, ca r ry ing  foreign H-2 a l le les ,  were not des t royed  by the original  
CTL.  After  concentra t ion of the CTL by adsorpt ion-e lut ion on a B10 TC monolayer  the i r  activity was increased  
fourfold against  B10 and B107 TC, and also against  R101, ca r ry ing  the Db allele of s t r a in  B10. The eluted CTL 
were found to cause lysis a lso of B10.A and DBA/1 TC, although to a much weaker  degree  than B10 and R107 
TC. This c ross  lysis was specif ic ,  for  the same eluted CTL did not cause lysis of syngeneic D2 TC (Fig. 2). 

CTL isolated by adsorpt ion-elut ion,  specif ic  for  the products  of one H-2 al le le ,  or concentra ted CTl 
against  products  of both H-2 a l le les  thus caused [ysis of fore ign TC, differ ing in the i r  H-2 al leles  f rom the 
immunizing ce l l s .  Cross  lysis may be due to clonal heterogenei ty  of the CTL:  Although most: CTL c a r r y  
r ecep to r s  se lec t ive ly  reac t ing  with the par t ia l  H-2 specif ic i ty  or the de te rminant  linked with it (see the in t ro -  
ductory r e m a r k s ) ,  a minor i ty ,  possess ing  r ecep to r s  against  common H-2 speci f ic i t ies ,  was detected only af ter  
concentra t ion of the CTL.  For  instance,  eluted D2 ant i-B10 CTL (Fig. 2), a f te r  contact  with A TC, could 
r eac t  with the H-2.5 speci f ic i ty ,  whereas  a f te r  contact  with DBA/1 TC they could r eac t  with H-2.5,  54, and 56 
spec i f ic i t ies .  However ,  when CTL immunized in v i t ro  were used,  the degree  of c ross  lysis did not co r re l a t e  
with the number  of identical  (common) H-2 speci f ic i t ies  potentially capable of par t ic ipat ing in the reac t ion  with 
the given foreign TC, and this lysis took place even when no such identity was p resen t  whatsoever  [12]. Mean- 
while sero logica l ly  "s i lent"  de terminants  could be the object identified by CTL,  for  each H-2 K/D gene may 
control  a se t  of par t ia l ly  overlapping CTL-de te rminan t s  in the products  of di f ferent  H-2 a l l e les .  In this case 
the clonal heterogenei ty  of CTL may be associated with the mult ipl ici ty of CTL-de t e rminan t s ,  and the i r  c ross  
reac t iv i ty  may be linked with a c ros s  between H-2 al le les  with r e sp ec t  to sets  of CTL-d e t e rm in an t s .  
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TABLE 1. C r o s s  Cytotoxic  Effect  of B10 
A n t i - A  (anti-KkD d) Lymphocy tes  F r a c -  
t ionated by Adsorp t ion-Elu t ion  into Ant i -  
Kk and Anti-Dd Populat ions  

I 
l Cytotoxic effect on TC (M, mfcr 
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D2 
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0,25 
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0,25 
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27-+6 (2,5) 
104-6 
114-5 

36-+14 

of cytoto~ 

42-+-10 (2.8) 0,95 
614-11 (3,8) 0,97 
19__~2 (1,3) 2,16 
34--+6 (2, I) 1,44 
38__.3 (2,5) 0.37 
56___4 (3,5) 0,4S 

15-4-3 0,67 
l~-+l 0,68 
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of eytotoxic effects of lymphocytes eluted from TC of 
specified strain compared with those eluted from B10 
TC - shown in parentheses. 
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Fig.  2. Cytotoxic ef fec t  of D2 ant i -B10 (d ant i -b)  [ympho-  
cytes  on TC of va r ious  H-2 haplo types .  Unshaded columns:  
or iginal  immune lymphocytes  in dose of 106; shaded col -  
umns:  eluted immune lymphocytes  in doses  of 5.105 for  
B10, D2, R107, and R101 TC or 106 for  B10.A and DBA/1 
TC. Ordinate ,  cytotoxie effect ,  %; a b s c i s s a ,  s t r a i n  of mice  
(source of TC).  

The a l te rna t ive  poss ib i l i ty  is that  c r o s s  r eac t iv i ty  of CTL is connected with he te rogene i ty ,  not of c lones ,  
but of cei l  r e c e p t o r s  of the s ame  clone,  for  example ,  d i f fe rences  between them as r e g a r d s  affinity.  This sug-  
ges t ion  is based on the fact  that  for  each  H-2 al le le  the re  is one cor responding  CTL-de te rminan t ,  inducing one 

clone of CTL that  is homogeneous for  speci f ic i ty  but he terogeneous  for  the affinity of its r e c e p t o r s .  He te rogen-  
ei ty for  affinity may  be the r e a s o n  why only a sma l l  p ropor t ion  of CTL, d i rec ted  ~gainst the product  of the n o r -  
ma[  K b a l le le ,  r eac t s  with the product  of the mutant  a l le le  K ab [1,13]. This a l te rna t ive  is being invest igated by 
the w r i t e r s  by the adsorp t ion-e iu t ion  method .  

The authors  a r e  gra te fu l  to I .  K. Egorov  for  providing mice  of the r ecombinan t  s t r a in s  and to G. N. 
Vornakova for  expe r t  a s s i s t a n c e .  The work  was pa r t ly  subsidized by the World Heal th  Organizat ion .  

LITERATURE CITED 

1. A . V .  Andreev ,  G. I .  Dr iz l ikh ,  B.  D. Brondz,  et a l . ,  Byul[ .  Eksp .  Biol .  Med., No. 6, 710 (1976). 
2. B . D .  Brondz,  Fo[ia Biol .  (Prague) ,  14, 115 (1968). 
3. Bi  D. Brondz and A. E .  Snegi reva ,  Immunology,  20, 457 (1971). 

163 



4. B . D .  Brondz, I. K. Egorov, and G. I. Drizlikh, J. Exp. Med., 141, 11 (1975). 
5. B . D .  Brondz, S. G. Egorova, and I. F.  Kotomina, Eur. J. Immunol., 5, 733 (1975). 
6. B . D .  Brondz, E. Ya. Khachikyan, G. I. Drizlikh, et al.,  Byull. ]~ksp. Biol, ivied., No. 6, 723 (1977). 

7. G . I .  DrizHkh, A. V. Andreev, Io F. Kotomina, et at.,  Byull. ~JkSp. Biol. Med., No. 3, 340 (1976). 
8. F . H .  Bach, M~ L. Bach, and P. M. Sonde[, Nature, 259, 273 (1976). 
9. P . N .  Jorgensen, F. Guttter, and B~ Rubin, Scand. J. Immunol., 4, 383,(1975). 

10. J. Klein and D. C. Schreffler, Transplant, Rev~ 6, 3 (1971). 
11. P.  Lake, E. Sabbadini, and A. H. Schon, Immunology, 27, 441 (1974). 
12. 
13. 

K. F.  Lindahl, A. B. Peck, and F. H. Bach, Scand. J. Immuno[., 4, 541 (1975). 
M. Nabholz, H. Young, T. Meo, et al.,  Immunogenetics, 1, 457 (1975). 

I~EPLACEMENT OF THE HELPER FUNCTrON OF 

T-CELLS BY RNA-CONTAINING ANTIGEN-SPECIFIC 

LYSIS FACTOR 

G. P. Adamenko and D. K. Novikov UDC 612.112.94.017.1 

The supernatant obtained after centrifugation of a suspension of viable lymph node cells from 
immunized mice was chromatographed on Sephadex G-200 and the fractions were deproteinized. 
The third fraction (molecular weight 30,000 daltons) specifically stimulated antibody formation 
in intact mice immunized with sheep's red ceils and restored ability to form antibodies in lethally 
irradiated intact mice protected with syngeneic bone marrow. The activity of this fraction dis- 
appeared af ter  treatment with RNase but not with DNase or trypsin.  The first  and second de- 
proteinized fractions of supernatant of the suspension of viable lymph node celts from immunized 
animals  nonspecffically inhibited antibody formation in intact mice immunized with sheep's red 
cells .  

KEY WORDS: helper T-lymphocyfes; antigen-specific RNA-containing factor.  

During immunogenesis substances containing antigen-specific information and capable of influencing the 
development of the immune response in intact animals appear in the lymphoid t issue,  RNA preparations cap- 
able of inducing antibody synthesis both in vitro and in vivo have been isolated from extracts of lymphoid tissue 
of immunized animals [8-10,14]. On the other hand, antigen-specific [13, 19] and antigen-nonspecific [15, 20] 
factors replacing the helper function of T-cells in antibody formation have been isolated from the supernatant 
of lymphocyte cultures. 

The writers showed previously [1,2, 6] that the supernatant obtained after centrifugation of a suspension 
of viable lymph node cells from immunized animals contains an BNA-containing factor capable of inducing sen- 
sitivity to lysis by specific antigen in the lymph node and thymus cells of intact animals. The object of the 
present investigation was to study the effect of this factor and of other deproteinized preparations from such a 
supernatant on the primary immune response of mice tosheep 's  red cells.  

E X P E R I M E N T A L  M E T H O D  

CBA mice weighing 16-18 g were immunized subcutaneously in the inguinal region with sheep's red cells 
in a dose of 200-300 million cells or with bovine serum albumin (BSA) in a dose of 0.5-1.0 nag per mouse. On 
the 8th day after immunization, when a considerable quantity of RNA-containing factor had accumulated in the 
lymph nodes [1,2], the regional lymph nodes were removed and a cell suspension (6-9-108 ceils/ml) prepared 
from them in Hanks' solution (90-95% of the ceils were viable). The suspension was centrifuged at 6000g 
for 15 min and the resulting supernatant dialyzed at 4~ against 0.0175 M Na-phosphate buffer, pH 6.5. The 
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