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The p re sence  of the isoant igens A, B, O, M, N, etc.  in human t i s sues  has been demons t ra ted  p r e -  
viously [3, 4] .  However,  the p rob lem of whether  these antigens a re  p r e s e r v e d  in human cei ls  during 
growth in v i t ro  has not been finally set t led [2, 9, 11-19]. The solution of this complex p rob lem is also in- 
t e res t ing  because  recent ly  antigens have been regarded  as natural  genetic m a r k e r s  of somat ic  cel ls  [19, etc.]. 

The object of the p re sen t  investigation was to study A, B, and O antigens in monolayer  cul tures  of 
human cel ls  by means  of a group of immunologic methods.  

EXPERIMENTAL METHODS 

The experimental material consisted of primary monolayer cultures obtained from human embryonic 

tissues and also of transplantable lines of human cells (HeLa, Liver, CaVe, 580, A-I). A line of trans- 

plantable rat kidney cancer (REC) cells obtained from the carcinoma PA strain, in which B antigen was 

found before cultivation [i0], was used as the control. 

Primary cultures were obtained from embryos aged 10-12 weeks, in the tissues and erythrocytes of 

which group antigens had been detected beforehand. The transplantable cell lines were not tagged by iso- 

antigen before the investigation, except for the HeLa line, obtained from uterine carcinoma tissue from a 

woman of blood group O. 

The primary cultures were studied from 6 to 60 days, for later the cells began to degenerate. A nu- 

trient medium of the following composition was used for growing the cultures: medium No. 199 (50%), 

lactalbumin hydrolyzate solution (50~), bovine serum (20~c). The transplantable cell lines were cultivated 
in medium No. 199 with 10~c bovine serum. The cells were detached from the glass with a 0.02~ versene 

solution. 

The investigation was carried out by using a group of immunologic reactions: absorption of antibod- 

ies, mixed agglutination, and the method of fractional exhaustion of standard sera. 

The following reagents were used in the experiments: i) isoagglutinating ~ and fi sera (titer 1 : 16- 
! : 32), anti-A, anti-B, and anti-O immune sera (titer 1 : 16), and also anti-O (H) phytohemagglutinin ob- 

tained from broom seeds; 2) a 2~c suspension of standard erythrocytes of groups A, B, and O. The experi- 

ments were repeated not less than 4-6 times. 

The antigens were prepared by freezing (the tubes with the material were placed in acetone with dry 
ice) and thawing the cells 15 times, followed by heating them at 100 ~ on a water bath for i0 rain. This pro- 
cedure enabled the detection of antigens which, as a rule, would not otherwise be found [5, 8]. For the ab- 

sorption reaction [6], the cell residue obtained after repeated freezing and thawing was used, and for the 

factional exhaustion of standard sera [i], the supernatant (cell extract) was used. Before the absorption 

exper iments  the antigenic m a t e r i a l  was t rea ted  with human se rum f rom a pe r son  with blood group IV to 
p reven t  nonspecif ic  antibody fixation [7]. 

The mixed agglutinat ion-reaction was p e r f o r m e d  b y t h e  method descr ibed  e l sewhere  [15], except  that 
Hanks '  solution was u s e d  instead of phosphate  buffer .  Mono!ayer  cul tures  of cel ls  grown in W a s s e r m a n  
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Legend :  + P r e s e n c e  of an t igen ,  - -  a b s e n c e ,  �9 no e x p e r i m e n t  c a r r i e d  out. 
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b r o o m  s e e d s .  
$ The blood group of the embryos from which these primary cultures were 
obtained is indicated in parentheses. 

The transplantable line of rat carcinoma cells was used as control. 

t ubes  fo r  3 - 4  days  w e r e  u s e d  f o r  the  e x p e r i m e n t s .  The  i n d i c a t o r  s y s t e m  was  a 0.5~c s u s p e n s i o n  of h u m a n  
e r y t h r o c y t e s  of g r o u p s  A, B, and  O, t r e a t e d  b e f o r e h a n d  with  a 0.25~c t r y p s i n  so lu t i on  a t  37 ~ f o r  30 ra in .  

EXPERIMENTAL RESULTS 

Altogether 121 primary cultures of human embryonic cells (of which 43 belonged to group O, 37 to 

group A, 28 -- B, and 13 -- AB) and six transplantable cell lines (HeLa, Liver, CaVe, 580, A-l, and RKC) 
were studied. The results obtained are indicated in Table i. 

The m e t h o d  of f r a c t i o n a l  a b s o r p t i o n  of s t a n d a r d  s e r a  in s a l i n e  ce l l  e x t r a c t s  r e v e a l e d  A and B a n t i -  
gens ,  bu t  no O an t igen  could  be  found. The B an t igen  was  m o r e  c l e a r l y  def ined  than  the  A an t igen .  

Somewha t  confl ict ing '  r e s u l t s  w e r e  ob ta ined  when A-1  c e l l s  w e r e  i nve s t i ga t e d ,  f o r  the a b s o r p t i o n  
m e t h o d  r e v e a l e d  only O an t igen  in t h e s e  c e l l s  and the  m i x e d  agg lu t ina t ion  me thod  r e v e a l e d  only A an t igen .  
The  r e a s o n  m a y  be  tha t  when the l a t t e r  m e t h o d  i s  used ,  n o n s p e c i f i c  r e a c t i o n s  a r e  s o m e t i m e s  o b s e r v e d  [16]. 

The r e s u l t s  of t h e s e  i n v e s t i g a t i o n s  thus  showed that  an t i gens  of the ABO s y s t e m  p e r s i s t  in p r i m a r y  
c u l t u r e s  ob t a ined  f r o m  t i s s u e s  p r e l i m i n a r i l y  m a r k e d  by  t h e s e  an t igens ,  and a r e  found in c e l l s  c u l t i v a t ed  
f o r  a long t i m e  in v i t r o ,  a s  fo l l ows :  HeLa  and A - 1  c e l l s  - -  O an t igen ;  380, CaVe, and RKC c e l l s  - -  B, and 
L i v e r  c e l l s  - -  AB.  However ,  the  d e t e c t i o n  of i s o a n t i g e n s  by  the a b s o r p t i o n  r e a c t i o n  r e q u i r e s  d e s t r u c t i o n  
of the  c e l l s  by  r e p e a t e d  f r e e z i n g  and thawing,  and hea t ing  fo l lowed  by t r e a t m e n t  wi th  g r o u p  IV s e r u m  e n -  
a b l e  clearer results to be obtained. These results suggest that the localization of these antigens in the 

cells both of primary cultures (after growth for 3-4 weeks) and of transplantable lines is topographically 
deeper. 

1. 
2. 
3. 
4. 

L I T E R A T U R E  C I T E D  

P. N. Kosyakov and Z. I. Rovnova, Zh. Mikrobiol., No. Ii, II (1952). 

P. N. Kosyakov, T. P. Konstantinova, and T. A. Posevaya, Vopr. Virusol., No. 4, 498 (1963). 
P. N. Kosyakov and G. P. Tribulev, Zh. Mikrobiol., 18, No. 2, 270 (1937). 
I. L. Krichevskii and L. A. Shvartsman, Trudy Mikrobiol. Inst. Narkomprosa (Moscow), 4, 215 
(1928). 

761 



5. 

6. 

7. 
8. 
9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

L .  

A. 
C. 

V. T. Timofeev,  in the book: Proceed ings  of a Conference of Junior  Resea rch  Workers  at the In-  
stitute of Exper imenta l  Biology AMN SSSR [in Russian],  Moscow (1965), p. 53. 
V. T. Timofeev,  in the book: Proceed ings  of a Conference of Junior  R e s e a r c h  Workers  at the In-  
stitute of Exper imenta l  Biology AMN SSSR [in Russian],  Moscow (1966), p. 123. 
G. P. Tr ibu lev  and P. N. Kosyakov, Zh. Mikrobiol. ,  21, No. 6(12), 105 (1938). 
G. P. Tr ibulev  and I. I. Podoplelov, Byull. l~ksp. Biol.--~ No. 6, 73 (1964). 
G. P. Tribulev,  I. I. Podoplelov, R. P. Popivanov, et al., ]~ksp. Med. Morfol. ,  (Sofia), No. 3, 
158 (1965). 
G. P. Tribulev,  I. P. Podoplelov, Yu. T. Aleksanyan, et al., P roceedings  of a Conference of Junior  
Resea rch  Workers  at the Institute of Exper imenta l  Biology AMN SSSR [in Russian],  Moscow 
(1966), p. 130. 
Y. Brand, E. Yunis, and Y. Ynis, Nature (Lond.), 200 (1963), p. 363. 

Chessin,  S. Bramson ,  W. Kuhns, et al., Blood, 2_.~5 (1965), p. 944. 
Hagiwara,  Expr .  Cell  Res. ,  2._~8 (1962), p. 615. 
F. H0grnan, Vox Sang (Basel), 4 (1959), p. 319. 

m 

C. F. H~gman,  Exp. Cell Res. ,  2__1_1 (1960), p. 137. 
M. Kodani, P roc .  Soc. Exp. Biol., (New York), 109 (1962), p. 252. 
A. Majsky, E. Re~abkova, and D. Pe~kova, Neoplasma (Bratisl .) ,  9 (1962), p. 141. 
J .  Moor-Jankowski ,  J.  G6n~t. Human, 1_~2 (1963), p. 88. 
R. Spencer,  T. Hauschka, D. Amos,  et al., J.  Nat. Cancer  Inst. ,  3._33 (1964), p. 893. 

762 


