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Antigens of the ABO s y s t e m  have  been found in cy top lasmic  f rac t ions  of human t i s sues  and cel ls  cul-  
t ivated for  long pe r iods  in v i t ro .  They have  been found in f rac t ions  of mi tochondr ia ,  m i c r o s o m e s ,  and cell  
juice, but in the l a t t e r  the O-ant igen is found inconstant ly.  Antigens of the ABO s y s t e m  were  not found in 
r i b o s o m e s  f r o m  human t i s sues .  B antigen s i m i l a r  to human B- isoant igen  was found in the subcel lu lar  f r a c -  
tions of r a t  t i s sues .  

Severa l  w o r k e r s  have demons t r a t ed  the p r e s e n c e  of A- ,  B- ,  and O- isoant igens  not only in e r y t h r o -  
cy tes ,  but a l so  in n o r m a l  and tumor  t i s sues ,  and a lso  in t r ansp lan tab le  l ines of human cel ls  [3, 4, 5, 12, 14J. 
Only i so la ted  s tudies  have been made  of the p r e s e n c e  of isoant igens in t i s sue  f rac t ions  [6, 13, 15], and we 
know of no invest igat ion of these  antigens in subce l lu la r  f rac t ions  of human cells  cult ivated fo r  long per iods  
in v i t ro .  At the s a m e  t ime,  we have p rev ious ly  demons t ra t ed  that isoant igens can be detected in cel ls  cul-  
t ivated in v i t ro  a f t e r  the i r  des t ruc t ion  by r epea ted  f r eez ing  and thawing [8]. 

The object  of the p r e s e n t  invest igat ion was to study antigens of the ABO s y s t e m  in cy top lasmic  f r a c -  
tions isola ted f r o m  t i s sues  and f r o m  t ransp lan tab le  l ines of human cel l s .  

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

The t e s t  objects  cons is ted  of n o r m a l  human t i s sues  and tumor  t i s sues  (adenocarc inoma of the s tomach)  
taken f r o m  p e r s o n s  of known blood group, and human cell  l ines HeLa  (carc inoma of the ce rv ix  uter i ) ,  CaVe 
(carc inoma of the s tomach) ,  A-1 (amnion), No. 580 (embryonic  skin), and Tg-33 (fallopian tube). S imul-  
taneous studies were  made  of ce r ta in  no rm a l  and neoplas t ic  r a t  t i s sues  and a lso  of cel ls  of a t ransp lan tab le  
l ine of ca rc inoma  of the r a t  kidney (RPK) obtained f r o m  a tumor  of s t r a in  RA [1], in which B-an t igen  s i m i -  
l a r  to human B- i soan t igen  had p r ev ious ly  been  detected [10]. 

To obtain the f rac t ions  the t i s sue  m a t e r i a l  was carefu l ly  minced  and repea ted ly  washed with cold 
wa te r  to r e m o v e  e r y t h r o c y t e s .  The t i s sues  and cel ls  were  then homogenized in a P o t t e r ' s  g lass  homogen i -  
ze r  with Teflon pes t l e .  To one p a r t  of t i s sue  by weight 10 p a r t s  of the following med ium were  used:  0.25 
M suc rose ,  0.05 M MgC12, 0.1 M t r i s -HC1 buffer ,  pH 7.4. The re su l t ing  homogena tes  were  f i l t e red  through 
two or  th ree  l aye r s  of gauze and then centr i fuged twice at 1500 g to r e m o v e  t i s sue  debr i s ,  undes t royed  cel ls ,  
and nuclei .  The method of di f ferent ia l  centr i fugat ion [17] was used to s epa ra t e  f rac t ions  of mi tochondr ia  
(12,.000 g, 15 min) and m i c r o s o m e s  and cell  juice (105,000 g, 60 min) f r o m  the superna tant .  R ibosomes  were  
s epa ra t ed  by t r ea t ing  the m i c r o s o m a l  f r ac t ions  with sodium desoxychola te  solution in a f inal  concentra t ion of 
of 0.5% (105 000 g, 120 rain). All g ranu la r  f rac t ions  were  twice r ep rec ip i t a t ed  in the s a m e  medium under  the 
conditions desc r ibed  above and re suspended .  Af ter  de te rmina t ion  of the i r  p ro te in  content [16], the suspen -  
sions were  diluted to a concentra t ion  of 1 mg  p r o t e i n / m l .  

Immunolog ic  ana lys i s  of the i soant igens  in mi tochondr ia l ,  m i c r o s o m a l ,  and r i b o s o m a l  f rac t ions  was 
c a r r i e d  out by the method of speci f ic  absorp t ion  of antibodies [5], and in the soluble f rac t ion  (cell juice) by 
f rac t iona l  exhaust ion of s tandard  s e r a  [2]. At the s a m e  t ime,  an exp re s s  t es t  was used,  i .e, ,  t i t ra t ion  was 
c a r r i e d  out without 15-min  in t e rva l s ,  and in both cases  ident ical  r e su l t s  we re  obtained.  

Group fo r  Immunogene t i c s  and Biology of Antigens,  Inst i tute  of Exper imen ta l  Biology, Academy of 
Medical Sciences of the USSR, M o s c o w  (Presen ted  by Academic ian  of the AMN SSSR N. N. Zhukov-Verezhni -  
kov).  T rans l a t ed  f r o m  Byul le ten '  ]~ksperimental~noi Biologii i Meditsiny,  Vol. 67, No. 5, pp. 43-46, May, 
1969. Original  a r t i c l e  submi t ted  May 8, 1968. 
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TABLE 1. Antigens of ABO Sys-  
tem in Subcellular Frac t ions  of 
Human Cell Lines in Culture 

~tSa~i~r~ al I Hemagglutinin 

cell Frac- Anti- 
line tions 0 ~ 

HeLa Mc + -- -- 
Ms + -- -- 

CJ -- 

CaVe Me -- -- + 
Ms + 
C1 + 

A-I Mc + -- -- 

Ms + 
CI -- 

580 Me -- + 
Ms 
CJ 

Tg-33 I MscjMC 
+ 

Legend (here m~d in Tables 2 and 
3): Mc-mitochondria, Ms-micro- 
somes, CJ-cell juice; (+) speci- 
fic absorption of hemagglutinin 
(antigen present), (-) absence of 
antigen. 

TABLE 2. Antigens of the ABO 
System in Subcellular F r a c -  
tions of Normal  and Neoplastic 
Human Tissues 

Material 
t e s t e d  Hemagglutinin 

~ ~ 9 

0 

A 

B + 
+ 

+ 
AB + 

+ 

+ 

Legend: Rs denotes r i bo -  
somes;  r emainder  of legend 
as in Table 1. 

The reagents  used were i sose ra  of groups A (r and 
B (a) with a t i ter  of 1:32, and also anti-0 (H) phytohemag-  
glutinin in a t i ter  of 1:24, extracted f rom seeds of Cytisus 
sessi lffol ius.  

In the absorption experiments ,  the res idue  obtained 
by centrffugation of 2 ml of suspension of the granular  f ract ion was t reated with 10 drops of i sose rum (~, 
/?) or  phytohemagglutinin (anti-0}. The contents of the tubes were thoroughly mixed and allowed to stand for  
18-20 h at 4% Next day, af ter  centrffugation (under the appropria te  conditions) the supernatant  was asp i -  
ra ted and t i t ra ted in dilutions of 2, 3, 4, 6, 8, 12, 16, 24, 32, and 48 t imes.  Next, one drop of a 2~o suspen-  
sion of s tandard  0, A, o r  B e ry throcy tes  was added to the tubes. The resul ts  were read  af ter  centrffugation 
for  1 rain at 1500 rpm (~ 400 g}. Antigen was considered to have been found ff the t i ter  of the corresponding 
agglutinin was 3 dilutions higher  than in the control .  All exper iments  were repeated severa l  t imes and their  
reproducibi l i ty  was good. 

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

The resul t s  of investigation of group antigens of the ABO sys tem in cytoplasmic f ract ions  isolated f rom 
human cells of lines HeLa, CaVe, A - l ,  No. 580, and Tg-33 are  given in Table 1. 

As Table i shows, the p resence  of B-isoant igen was established in alt the studied f rac t ions  of human 
cells (CaVe, No. 580, Tg-33). Meanwhile, 0 ffI)-isoantigen was discovered only in the mitochondria  and 
m i c r o s o m e s  of cell  l ines HeLa and A - l ,  and fai lure  of at tempts to detect it in the fract ions of the cell juice 
was evidently due to the special  nature of this antigen [11]. 

The study of t i ssues  obtained f rom 13 patients with adenocarc inoma at operat ion (4 patients of blood 
group 0, 4 group A, 3 group B, 2 group AB) showed no differences in the content of isoantigens in f ract ions  
isolated ei ther  f rom macroscop ica l ly  unchanged (normal) t issue or  f rom ~ m o r  t issue f rom the resec ted  
s tomach of the same patient.  The distr ibution of isoantigens among the f ract ions  in accordance  with blood 
group of the t issue is i l lus t ra ted in Table 2. 

The resu l t s  given in Table 2 a re  ve ry  s imi la r  to those descr ibed above: A-  and B-isoant igens  were 
found in mitochondria ,  m ic ro som es ,  and cell juice, whereas 0-antigen was c lear ly  detected in the f i r s t  two 
f rac t ions  but not always in the third. In addition, the fact  was noted that group antigens of the ABO sys tem 
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TABLE 3. B Antigen Simi lar  
to Human B Isoant igen in Sub- 
ce l lu la r  F rac t ions  of Rat  T i s -  
sues  and Cells 

Material tested 

Tissues and cells 

Liver 

Kidney 

Tumor RA 

Cell RPK 

Tumor RPK 

Hen2a~- 
glu[imn 

Me 
Ms 
CI + 

Me 
Ms 
CJ + 

Mc -- -- q- 

M e  I; - -  + 

Ms 
Cl 

Mc 
Ms 
CI + 

could not be detected in the r i b o s o m a l  f rac t ion .  I t  was cons idered  that 
this was due to the absence  of e l ements  of m e m b r a n e s  in the  r i b o s o m a l  
f rac t ion .  

As well  as human cells  and t i s sues ,  subce l lu la r  f rac t ions  of n o r -  
m a l  r a t  t i s sues  (l iver,  kidney), t i s sues  of t r ansp lan tab le  kidney ca rc inoma  
s t r a in  RA, cel ls  of line RPK obtained f r o m  this tumor ,  and a lso  t i s sues  
of a t umor  developing a f t e r  injection of cel ls  of line RPK into r a t s  were  
inves t igated (Table 3). 

A B antigen s i m i l a r  to human  B isoantigen was dis t inct ly found in 
the cy top lasmic  f rac t ions  of al l  these  objec ts .  The r e su l t s  obtained con-  
f i r m  p rev ious ly  publ ished data and indicate main tenance  of a s teady  level  
of i soant igens  during mal ignant  change and explantat ion [4, 8]. 

When opt imal  conditions for  the absorp t ion  expe r imen t s  were  
se lec ted ,  suspens ions  of f rac t ions  containing f r o m  1 to 10 m g  pro te in  
were  tes ted;  the bes t  r e su l t s  were  obtained with doses of 2-3 mg.  La rge  
doses  of the f rac t ions  f requent ly  caused a nonspecif ic  d e c r e a s e  in the 
antibody t i t e r .  

A s i m i l a r  phenomenon was obse rved  when f rac t ions  p r e s e r v e d  for  
long per iods  (3-4 weeks at 4 ~ were  used, but the i r  p r e l i m i n a r y  t r e a t -  
ment  with human group AB s e r u m  and heat ing at  100 ~ fo r  10 rain [9] 
l a rge ly  abol ished the nonspecff ic  antibody fixation.  The s a m e  t r ea tmen t  
of f r e sh ly  i so la ted  f rac t ions  had no effect ,  it will  be  noted, on the r e -  
sul ts  of the reac t ions ,  thus conf i rming  once m o r e  the the rmos tab i l i ty  of 
ant igens of the AB0 s y s t e m .  

Hence,  the r e su l t s  decr ibed  show that  A-,  B- ,  and O-isoantigens a r e  p r e s e n t  in subce l lu la r  f rac t ions  
i so la ted  both f r o m  human t i s sues  and f r o m  human cells  cult ivated in v i t ro  fo r  long per iods ,  and a lso  that  
they p e r s i s t  dur ing mal ignant  change and explantat ion.  This sugges ts  that  isoant igens a r e  s table  immu n o -  
genetic m a r k e r s  and that  they can be used  in expe r imen t s  to study t r ans fo rma t ion  and hybr id iza t ion  of s o m a -  
t ic ce l l s .  

The study of the d is t r ibut ion of group ant igens among the cy top lasmic  f rac t ions  showed that A-  and B -  
antigens a r e  found in mi tochondr ia l  m i c r o s o m a l  and soluble f rac t ions ,  in con t ras t  to 0 (I D-ant igen,  which 
was not a lways d i scove red  in the cel l  juice.  No isoant igens  could be found in the r i b o s o m a l  f r ac t ions .  
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