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D i s t r i b u t i o n  of  A n t i g e n  F r a g m e n t s  o f  I g G  A m o n g  

I t  is known  t h a t  when  an t igen  pene t r a t e s  in to  a macro-  
phage  i t  is b roken  down into  f r agmen t s  wi th  a molecular  
weigh t  of 5,000, which  complex  wi th  R N A  of the  macro-  
phage.  Similar  complexes  are found  in t he  c i rcu la t ions  
and  in the  l y m p h  nodes  and  spleen ~ 5 h af ter  i.v. in jec t ion  
of bovine  serum a lbumin  marked  wi th  ~5S. 85% of the  
original r ad ioac t iv i ty  is found  bound to t he  RNA-an t igen  
complex.  This complex  is necessary  for the  fo rmat ion  of 
a n t i b o d y  and  takes  p a r t  in t h e  amnes t i c  response  K 

The purpose  of th is  communica t ion  is to give evidence 
t h a t  ant igenic  f r agment s  are associated w i t h  cer ta in  
nucleot ides  of IRNA under  condi t ions  of ant igenic  s t imula-  
t ion  using IgG as ant igen.  

Materials and methods. Guinea-pigs weighing 300-400 g 
were  used. Ant igen  consis ted of crys ta l ine  h u m a n  serum 
p-globulin (IgG) f rom Koch  Light .  5 days  af ter  immuniza-  
t ion  of guinea-pigs wi th  20 m g / m l  IgG, t h e y  were killed 
and  R N A  was isolated f rom the  spleens according to the  
m e t h o d  of ADLXR et  al.K Controls  were made  in t he  same 
m a n n e r  using non- immunized  guinea-pigs.  In  o ther  
exper iments ,  the  spleens f rom normal  guinea-pigs were 
homogenized  and  t h e n  incuba ted  for 2 h a t  37~ wi th  
20 mg/ml  t g G  and  then  R N A  was  isolated.  Controls  were 
p repa red  by  the  same procedure  bu t  lacking IgG. 

Table I. Serological Activity of nucleotides isolated from RNA of the 
spleen of guinea-pigs immunized against human IgG 

Nucleotides b Concentration 
(U) 

Inhibition of hemolysis ~ (volume of 
antigen solution) 

0.05 ml 0.10 ml 0.20 ml 

AMP 0.6• 10 -s + + +  + + + +  + + + +  
GMP 1.5x 10 -a + +  + + + +  + + + +  
CI~P 2.0x I0 -a + ++++ ++++ 
UMP 2.1 • i0 -~ -- -- -- 

+ + + + complete inhibition; + + + 75% inhibition; + + 50% 
inhibition; + 25% inhibition; --  no inhibition. ~ AMP adenosine 
inonophosphate; GMP guanosine monophosphate; CMP cytidine 
monophosphate; U1V[P uridine monophosphate. 

Table II. Serological activity of nucleotides isolated from RNA of 
spleen homogenates incubated with IgG 

Nucleotides Concentration 
(M) 

Inhibition of hemolysis �9 (volume of 
antigen solution) 

0.05 ml 0.10 ml 0.20 ml 

AMP 1.1 • 10 -4 + + +  + + + +  + + + +  
GMP 2.2• -8 + +  + + + +  + + + +  
CMP 2.0• -8 + +  + + + +  + + + +  
UMP 2.7 • 10 -~ -- -- -- 

See Table I for explanation. 

t h e  N u c l e o t i d e s  of  R N A  

A control  for non -an t ibody-p roduc ing  cells was made  
bY using monolayers  of p r i m a r y  pig k i d n e y  t issue 
cul tures  ill the  presence  and  absence of ant igen.  R N A  
hydrolys is  and  the  separa t ion  and  m e a s u r e m e n t  of 
nucleot ides  was made  according to  the  m e t h o d  of KATZ 
and COMB 4. Serological de te rmina t ions  were made  by  the  
mic rocomplemen t  f ixa t ion  t e s t <  Sheep i m m u n e  serum 
agains t  h u m a n  IgG was received f rom the  I n s t i t u t e  of 
Microbiology, Sofia. 

Results. The result of serological activity of nucleotides 
isolated from RNA of the spleens of guinea-pigs immu- 
nized against human IgG are shown in Table I. 

From Table I it is seen that 0.i ml AMP (0.6 • 10-hM) 
gives complete inhibition of hemolysis, UMP in doses 
3000 times more concentrated does not inhibit hemolysis. 
The higher concentrations of GMP and CMP necessary to 
cause inhibition of hemolysis show that the antigen 
determinants of IgG are bound predominantly with AMP 
and in smaller quantities with GMP and CMP. 

RNA isolated from primary pig kidney cell cultures in 
the presence or absence of IgG does not inhibit hemolysis. 
RNA isolated from non-immunized control spleens also 
gives negative results. 

The results of experiments in which RNA was isolated 
from spleen homogenates incubated with IgG, are given 
in Table II. The results of in vitro experiments show that 
the determinant groups of IgG are distributed among the 
nucleotides in the same manner as in vivo experiments. 

Discussion. According to  ROELANTS and GOODMAN 6, the  
fo rma t ion  of the  RNA-an t igen  complex  is i n d e p e n d e n t  of 
cell in tegr i ty  and can occur in an in v i t ro  sys tem.  Our 
results  w i th  R N A  isolated f rom spleen homogena tes  f rom 
pig k idney  cells are in d i sagreement  w i th  th is  f inding,  
because b ind ing  of ant igenic  d e t e r m i n a n t s  w i th  R N A  
occurs only  in an t igen  process ing cells. 

The  h igher  serological act ivi t ies  of AMP and  GMP, 
according to  our  results,  show t h a t  t he  ant igenic  frag- 
m e n t s  are b o u n d  p r e d o m i n a n t l y  wi th  the  mononucleot ides  
of pur ine  bases, which  have  a h igher  e lect ros ta t ic  charge. 

According to  HALAC et al. 7 and  NACHKOV et al. 5 the  
R N A  of an t igen  s t imula ted  macrophages  is r icher  in 
pur ines  and  poorer  in pyr imid ines  t h a n  is the  R N A  of 
non- s t imu la t ed  ceils. We  suggest  t h a t  t he  funct ion  of t he  
higher  pur ine  con ten t  of R N A  in an t igen  s t imula ted  
macrophages  and the  associat ion of ant igenic  de te rmi-  
nan t s  p r e d o m i n a n t l y  w i th  t he  pur ines  is to  give a larger 
q u a n t i t y  of immunogen ic  mater ia l .  

Zusammenfassung. Fests te t lung,  dass  die Ant igen-De-  
t e r m i n a n t e n  meis tens  mi t  Pur in -Mononukleo t iden  (AMP 
und GMP) v e r b u n d e n  sind,  was  auf  eine charak te r i s t i sche  
und spezifische Eigenschaf t  der  Antigen-(~processing}>- 
Zelle zurfickgefiihrt  wird. 

D. •ACHKOV, L. WASSILEWA, K. TSANKOVA und  
L. CHRISTOPHOROV 

Institute o/ Infectious and Parasitic Diseases, 
Sofia (Bulgaria), 21 July 1972. 

1 F. L. ADLER, M. FISHMAN and S. DEAr, J. Immun. 97, 557 (1966). 
B. A. ASCONAS, I. AvSlNS and E. R. UNANUE, Bull. Soc. Chim. 
Biol. 50, 1113 (1968). 

a L. JUAN and D. H. CAMPSELL, Immunochemistry 9, 1 (1972). 
S. IKATZ and D. COMB. J. biol. Chem. 238, 3065 (1963). 

a D. NACHKOV, L. WASSILEWA and K. TSANKOWA, Boll. Ist. sieroter. 
milan. 49, 128 (1970). 

6 G. ROELANTS and L W. GOODMAN, J. exp. Med. 130, 557 (1969): 
7 E. HALAC JR., U. RIFE and L. M. RINALDINI, Nature, Lond. 202, 

558 (1964). 


