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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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TABLE 1. Effect of Deproteinized Fract ions  of Supernatant on Num- 
ber  of AFC in Intact Mice af ter  Immunization with Sheep's Bed Ceils 
(M �9 m) 

Source of SUlmrnatant 
i Llymphnodee--~-~ lymph node cells 

Substance injected lmunized~r~ micewithim- from mice ira- Control 
~heep's red cells munized withBSA 

Deproteiaized fractiom of su- 
pematant and sheep's ted cells 
T h e  s a m e ,  fract ions tzeated  wi[ 

e n z y m e s :  
trypsin 

DN ase 

RNase 

Sheep's red cells and enzymes: 

RNase 
Sheep's red cells 

1 
2 
3 
1 
2 
3 
1 
2 
3, 

51+17 
63--1.-21 

536-+-67 

64-+-23 
55___20 

517-4-49 
574-19 
454-17 

497-4-57 
198+_27 
207-4-32 
2174-31 

m 

48_4-20 
57-4-19 
80_____23 

m 

m 

m 

m 

m 205+49 
237+54 
2464-61 
231 ~38 

Note. 1) Supematant obtained after centrffugation of suspemion of viable lymph node 
cells from immunized mice for 15 rain at 6000g. 2) Mean number of AFC per 10 ~ 
nucleated spleen cells in 3-5 experiments (with 8-10 mice in each experimem) and 
confidence intervals at P = 0.05 given in the table. 

supernatant  was then chromatographed on Sephadex G-200 (column 65 • 2.5 cm), equilibrated with the same 
buffer .  Three fract ions obtained after  ge l -chromatography  (molecular weight over 100,000, 60,000, and 30,000 
respect ively)  were concentrated to the original volume and deproteinized for 20 miu on a boiling waterbath with 
0.1 M perchlor ic  acid [7l. The deproteinized fract ions were dialyzed against distilled water,  concentrated to 
the original volume, and res tored  to isotonicity with dry Eagle 's  medium.  

In the exper iments  of se r i e s  I 0.3-0.5 m[ of one of the resul t ing deproteinized fract ions was injected 
intravenously into intact mice .  The animals were killed 2 days la ter ,  the spleen was removed,  and the number 
of ant ibody-forming cells (AFC) against sheep ' s  red cells was determined by Je rne ' s  tes t  [16]. 

In the experiments  of se r ies  II, 2 days af ter  injection of the deproteinized fractions of supernatant  of 
lymph node cel ls ,  intact mice were immunized intraperi toneal ly with a dose of (2-4).106 sheep 's  red cel ls ,  
and the number  of AFC was determined in their  spleen 4 days later .  In some experiments  before injection 
the deproteinized fract ions were t reated for 30 min at 37~ with DNase (0.1 mg/ml ) ,  RNase (0.1 mg/m[) ,  or 
t ryps in  (1 mg/ml)o The enzymes were obtained f rom the f i rms Difco and ReanaI.  

In the experiments  of se r ies  III and IV lethally irradiated (900 R; 6~ source)  CBA mice were used. 
Af ter  4-5 h each animal was given an intravenous injection of (2-3) .106 syngeneic bone mar row ceils together  
with 0.3-0.5 ml of the corresponding deproteinized preparat ions  or with 2.106 intact syngeneic thymus ce l ls .  
Each mouse was given an intraperi toneal  injection of 1 �9 107 sheep ' s  red cells 24 h after  i r radia t ion.  The ani-  
mals  were killed on the 8th day, the spleen was removed,  and the number of AFC against  sheep 's  red cells was 
counted. 

EXPEBIMENTAL BESULTS 

The experiments of series I showed that deproteinized fractions of supernatant ofa suspension of viable 
lymph node cells from mice immunized with sheep's red cells did not transmit ability to form antibodies to 
intact mice. The number of AFC in the spleen of mice receiving these preparations was the same as in the 
spleen of intact animals (20-25 AFC/I 08 nucleated spleen cells). 

Preliminary treatment of the intact mice with deproteinized preparations of fractions 1 and 2 of super- 
natant of the suspension of viable lymph node cells from animals immunized with sheep's red cells or BSA 
noD_specifically inhibited the development of an immune response during immunization of %he animals with 
sheep's red cells (Table I). The analogous preparation of fraction 3 (molecular weight about 30,000) of the 
supernatant, however, considerably strengthened the immune response of the animals when immunized with 
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AFC 

27S 1 
250 1 
?251 
200 1 
t75 1 
150 "1 
lZ5 t 

,~ 1 
I 2 3 4  1 2 3  

A B C 

Fig.  1. Res to ra t ion  of immune r e sponse  in lethally i r r a -  
diated CBA mice  pro tec ted  with syngeueic  bone m a r r o w  
ce i l s .  A} Deprote inized p repa ra t ions  of f rac t ions  of 
superna tan t  of lymph node cel ts  f rom mice  immunized 
with s heep ' s  red cei ls  (1-3, f rac t ion  number s ;  4, thymus 
ce l l s  f r o m  syngeneic  mice}; B) deprote in ized p repa ra t ions  
i so la t ed . f rom f rac t ions  of superna tan t  o f t y m p h  node cei ls  
f r o m  mice  immunized with BSA (1-3, f rac t ion  numbers};  
C) antibody fo rmat ion  in uni r rad ia ted  mice  immunized with 
s heep ' s  red ce i l s .  Ordinate ,  number  of AFC per  108 nu-  
c leated sp leen  ce l l s  with confidence in terva ls  a t  P = 0.05. 

s h e e p ' s  red ce i l s .  T r e a t m e n t  of the deprote in ized p repa ra t ions  with RNase ,  but not with DNase or t ryps in ,  
abolished the i r  effect  on the deve lopment  of the immune r e sponse  in mice  immunized with sheep ' s  red cel ls  
(Table 1). 

Lethal ly  i r rad ia ted  mice  were  used in the expe r imen t s  of s e r i e s  III and IV. Thei r  an t ibody-forming  
abil i ty was r e s t o r e d  if the deprote in ized  p r e p a r a t i o n  of the third f rac t ion ,  but not of the f i r s t  or second f r a c -  
t ions ,  of the superna tan t  was injected s imul taneous ly  with the bone m a r r o w  cel ls  of intact syngeneic  mice  
(Fig. 1). Antibody fo rma t ion  was not r e s t o r e d  if deprote inized f rac t ion  3 of the superna tan t  of a suspens ion  
of viable lymph node cei ls  f r o m  animals  immunized with BSA was used (Fig. 1}. The inc rease  in the number  
of AFC in i r rad ia ted  mice  pro tec ted  with syngeneic  bone m a r r o w  under the influence of the tes ted doses  of 
RNA-eontaining p r e p a r a t i o n  (50-100 ~g RNA) of f rac t ion  3 of the superna tan t  was approx ima te ly  the s ame  as 
a f t e r  inject ion of syngeneic  thymocytes  into the an imals  (Fig .  1 ) .  

The invest igat ion thus showed that  none of the deprote inized f rac t ions  obtained a f t e r  g e l - c h r o m a t o g r a p h y  
of the superna tan t  of a suspens ion  of viable lymph node ce i l s  f r o m  immunized mice could t r a n s m i t  abili ty to 
f o r m  antibodies agains t  s h e e p ' s  red cel ls  to intact an ima l s .  However ,  the f i r s t  and second deproteinized f r a c -  
t ions of this superna tan t  had a nonspecif ic  immunodepres s ive  effect  on development  of the immune r e sp o n se  
agains t  sheep ' s  red ce i l s  in intact  m ice .  This effect  d i sappeared  a f t e r  t r e a t m e n t  of these  p repa ra t ions  with 
RNase but not with DNase or  t r y p s i n .  It can thus be tenta t ively  suggested that  it was due to RNA. A s i m i l a r  
nonspecif ie  effect  on antibody fo rmat ion  is shown by ce r t a i n  h igh -molecu la r -we igh t  RN.~ p repa ra t i ons  o f h e t e r o l -  
0gous or igin  [12]. Other RNA prepa ra t ions  and po[ynucleotides can nonspecif iea l ly  potentiate antibody f o r m a -  
t ion [9,11] and r e s i s t a n c e  to infection [5]. On the other  hand, speci f ic  immunologic  reac t iv i ty  can be t r a n s -  
f e r r ed  in v i t ro  and in vivo by RNA-enr iehed  ex t r ac t s  of lymphoid organs  of immunized an imals  [8, 9,17, 18]. 

By con t ra s t  with th i s ,  l~NA-containing fac to r  inducing speci f ic  s t imula t ion  of antibody fo rmat ion  in intact  
mice  aga ins t  s h e e p ' s  red  ce l l s  was found in the deprote inized third f rac t ion  (initial mo lecu la r  weight 30,000) of 
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supernatant of a suspension of viable lymph node cells from mice immunized with sheep's red cells. Such a 
preparation was able to restore antibody formation in lethally irradiated mice protected with bone marrow 
cells of intact syngeneic animals. Consequently, it can replace the function of helper T-cells,  and this prop- 
erty distinguishes it: from preparations of normal and "immune" RNA, which can evidently stimulate AFC 
precursors in the presence of thymus cells [3,4]. 

This RNA-eontaining factor is bound with T-lymphocytes of the lymph nodes and thymus of intact mice 
and can transfer  ability to perform antigen-specific [ysis to these ceils both in vitro and in vivo [1,2, 6]. 
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