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A method of a s s e s s i n g  the binding of concanaval in  A by  cel ls  of monolayer  cul tures  is de~ 
scr ibed.  The method is based  on the fact  that concanavalin A induces adsorpt ion of red cel ls  
on cu l tures  0f t umor  ce l l s  fixed with glutaraldehyde but  does not induce adsorpt ion on cul-  
t u re s  of no rma l  cel ls .  By using adsorpt ion instead of the c l a s s i ca l  method of agglutination 
of l iving cel ls ,  the sensi t iv i ty  of the react ion can be  signif icantly inc reased  and the pos s i -  
b i l i ty  of appearance  of a r t i f ac t s  a r i s ing  dur ing work  with living ce l l s  can be excluded. 

An indication of a change in the su r face  of tumor  cel ls  is the inc reased  abil i ty of such cel ls  to be ag-  
glutinated by  agglutinins of plant  origin,  notably by  concanavalin A (Con A) - a prote in  f rom the seeds  of 
Canaval ia  ens i fo rmis  [11]. This p ro te in  has  two act ive c e n t e r s  [10] capable  of bonding with ~ -g lueopyrano-  
side, (~-mannopyranoside,  and fl - f ruc to furanos ide  t e rmina l  res idues  of ca rbohydra te -con ta in ing  molecu les  
[9], and it can the re fo re  agglutinate cel ls  with these groups on their  sur face .  

In 1969, Inbar and Sachs [7] f i r s t  showed that normal  and tumor  ce l l s  differ  in the i r  agglutination by 
Con A. Concentrat ions of Con A requ i red  to agglutinate tumor  ce l l s  a re  about 20 t imes  l e s s  than are  r e -  
quired to agglutinate normal  cel ls .  After t r e a t m e n t  of normal  cel ls  with t ryps in ,  they begin to be  agglutin- 
ated by Con ,~ in about the s a m e  concentra t ions  as tumor  cel ls .  This fact  has  repea ted ly  been  conf i rmed 
in l ines of normal  and tumor  cel ls  of different  origin, although individual l ines of tumor  cel ls  a re  agglutin- 
ated l ike normal  cel ls  [3, 8]. 

A hemadsorp t ion  method to a s s e s s  the binding of Con A by cells  of monolayer  cu l tu res  is suggested 
in this paper .  The method,  which will be  cal led the Con A hemadsorp t ion  method, is based  on the fact  that  
Con A is a powerful  agglutinin for  guinea pig red cells,  and if it is f i r s t  bound with a fixed monolayer  of 
ce l l s  it will t h e r e f o r e  cause  hemadsorp t ion  on the monolayer .  

The use  of hemadsorp t ion  instead of agglutination has s eve ra l  advantages  in this case .  As will be  
shown l a t e r ,  it s ignif icant ly  i nc rea se s  the sens i t iv i ty  of the react ion.  It ru l e s  out the poss ibi l i ty  of a change 
in the cel ls  during the i r  r emova l  f rom the monolayer  into suspens ion and subsequent  washings [2]. Since 
the reac t ion  is c a r r i e d  out with fixed cel ls ,  there  is no poss ib i l i ty  of the i r  modif icat ion by t r ea tmen t  with 
the Con A itself .  Changes in the su r face  of cel ls  a f ter  t r ea tmen t  with Con A have been deduced f rom the 
many  ef fec ts  caused by  them, and recen t ly  they have been shown by d i rec t  expe r imen t s  [13]. 

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

Cultures  we re  grown on cover s l ips  m e a s u r i n g  12 • 12 m m  in f lasks under  antibiotic cover  in a mix -  
ture  containing 457o EagleTs medium,  457o lac ta lbumin hydro lysa te  in HanksTs solution, and 107o bovine se rum.  
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TABLE 1. Minimal Doses of Con A Inducing Posit ive Con A 
hemadsorpt ion 

cells I ME~ I L M22 Kh 840 S69 HE ? Kt~TRKhP. 7l 874 
Dose of Con] I 

Ain/~g/ I >2048 ] 4--8 4--8 16 > 8 16 2048 6 8 /  16 8 
ml I I 

~" ME - mouse  embryonic  cel ls .  
~r HE - hams te r  embryonic  cells.  

Each flask was seeded with 2 x 10 5 cel ls  in 2 ml medium. The medium was changed once every  2-3 days. 
The experiments  were ca r r i ed  out on cul tures aged 4-6 days which had grown to form a compact  monolayer .  

The cul tures  were  washed with physiological  saline in phosphate buffer (SPB), pH 7.4, and fixed with 
5% glutaraldehyde in 0.1 M phosphate buffer, pH 7.2, for  1 h. After fixation the cul tures were washed with 
several  changes of SPB for 1.5 h, after  which they were  t reated at room tempera ture  for 1 h with 1 ml of 
Con A solution in SPB. (The Con A was obtained by the wr i t e r ' s  method of specific sorption on Sephadex 
[1].) At the end of incubation the unbound Con A was removed by washing five t imes with SPB, after  which 
the culture was t rea ted  for  1 h with a 0.5% suspension of guinea pig red cells  in SPB. (The red cel ls  were 
obtained by cardiac  puncture, collected in A l seve r ' s  solution, and washed three t imes with SPB before  the 
experiment.)  The unbound red  cel ls  were  removed by washing in SPB, and the covers l ips  were dried and 
the degree of hemadsorpt ion est imated visually.  The reac t ion  was considered positive if c lear ly  visible, 
uniform adsorption of the red cel ls  had occured on the surface  of the coversl ip.  

As a control  of the specif ic i ty  of the reaction,  instead of Con A the test  was ca r r i ed  out with a solution 
of Con A in 10 -2 M ce-methylglucopyranoside, a specific inhibitor of Con A [5]. In that case the red cell sus -  
pension also contained inhibitor in a concentrat ion of 10 -2 M. When the inhibitor was used the react ion was 
negative r ega rd less  of the doses  of Con A or the lines of cells  tested. 

It must  be emphasized that a compact  layer  of cells is essential  for the test  to be successful .  This is 
because  the cul tures  a re  grown in medium containing 10% serum.  Under these c i rcumstances  some of the 
se rum is i r r eve r s ib ly  adsorbed on the covers l ip  [12], and since some components of the se rum are able to 
bind with Con A [8], this causes hemadsorpt ion on the coversl ip  even if no cells a re  present ,  making the 
resul ts  difficult to interpret .  

The following cell l ines were  used in the work. 

1. Mouse: cul tures  obtained f rom s a r c o m a s  induced in the animals by implantation of polyvinyl ch lor -  
ide disks (lines KhlM, S 50, S 67, S 69); embryonic  cells  t ransformed by virus SV 40 (line M 22); embryonic  
cells t ransformed by methylcholanthrene (line L [4]). All these lines except M 22 were oncogenic for ani-  
mals ,  and for the lines obtained f rom the mouse  "plastic" s a r comas  , LDs0 was less  than 100 cells  if injected 
subcutaneously into adult syngeneic unir radia ted mice.  

2. Hamste r :  Spontaneously t r ans fo rmed  embryonic  cells (line;Khl~TR);: cul tures obtained f rom tumors  
induced by Rous virus (line KhP.O), v i rus  SV 40 (line 7l ), and polyoma virus (line 874). 

Secondary cul tures  of embryonic  f ibroblas t - l ike  cells  of mice  and hams te r s  were used as the normal  
c e l l s . . ~ t  leas t  three experiments  were ca r r i ed  out with each line. 

E X P E R I M E N T . a  L R E S U L T S  

Minimal doses  of Con A giving a posit ive Con A hemadsorpt ion react ion for different lines are given 
in Table 1. All tumor cells except S 67 gave a positive react ion with doses  of Con A of not more  than 16 
p g / m l ,  whereas the react ion of normal  cells  was negative even with Con A in a dose of 2048 p g / m l  (the high- 
est  concentrat ion used). 

Of all the l ines studied, only S 67 cells,  which are  highly oncogenic for mice,  behaved like normal  
cells in the reaction.  The Con A hemadsorpt ion method can thus distinguish readi ly  between normal  and 
tumor cells  in a culture although, just like the agglutination reaction,  some neoplastic lines behave in the 
hemadsorpt ion react ion like normal  lines.  

The effect of t rypsin  on Con A hemadsorpt ion on normal  cells  also was studied. Trea tment  of normal  
cells  with trypsin is known to inc rease  their  agglutination induced by Con A [7]. A culture on a covers l ip  
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was  t rea ted  with 0.1% crys ta l l ine  t ryps in  (Spofa, Czechslovakia)  solution in SI~B at room t e m p e r a t u r e  and 
then quickly washed with a l a rge  volume of SPB and fixed. The control  cul ture  was t r ea ted  with a solution 
containing 0.1% t ryps in  and 0.2% t ryps in  inhibitor f rom soy seeds  (Sigma, US.~). The minimal  dose of Con 
A producing pos i t ive  Con A hemadsorp t ion  for  cul tures  t rea ted  with t ryps in  was 4 p g / m l ,  whereas  in the 
control  s e r i e s  the dose  was g r e a t e r  than the highest  concentrat ion used (2048 p g / m l ) .  

The r e su l t s  obtained by  this method thus agree  with data  in the l i t e r a tu r e  on the agglutination react ion.  
However ,  the method desc r ibed  above is much m o r e  sensi t ive,  for  the doses  of Con ~ which give posi t ive 
hemadsorp t ion  on t u m o r  ce l l s  a re  at l e a s t  200 t imes  s m a l l e r  than the corresponding doses for normal  cel ls .  
The cor responding  doses  for  the agglutination reac t ion  dif fer  by about 20 t imes .  

The author is grateful  to G. I. Deichman, T. E. Klyuchareva,  and M. E. P r e o b r a z h e n s k a y a  for  the i r  
help and valuable  advice.  
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