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Light  and E l e c t r o n  M i c r o s c o p i c  D e m o n s t r a t i o n  of D - M a n n o s e  and D - G l u c o s e  
Like  S i tes  at the Cell  Surface  by M e a n s  of the Lect in  f r o m  the Lens culinaris 

Lect ins  are ' n a t u r a l l y  occur ing '  an t i body - l i ke  subs t ances  
which  m a y  reac t  w i t h  va r ious  s imple  sugars  in  a n  i m m u -  
nologica l ly  specific w a y  ]By use of w h e a t  ge rm agglu t in in ,  
C o n c a n a v a l i n  A, soy b e a n  a g g l u t i n i n  and  Ricinus 
eommunis agglu t in in ,  d i f ferences  in  t he  cell surface  
a r c h i t e c t u r e  be tween  n o r m a l  and  m a l i g n a n t  cells could be 
d e m o n s t r a t e d  in  a g g l u t i n a t i o n  e x p e r i m e n t s  (for rev iew 
see 1). C o n c a n a v a l i n  A ha s  been  r epea t ed ly  ut i l ized in 
e lec t ron  microscopic  s tud ies  for t h e  v i sua l i za t ion  of cell 
coa t  c o m p o n e n t s  ~ a n d  of differences  of these  in n o r m a l  
a n d  m a l i g n a n t  cells as well  3-5. Recent ly ,  w h e a t  germ 
agg lu t in in  has  been  used for e lec t ron  microscopic  demon-  
s t r a t i o n  of N-ace ty l -D-g lucosamine  l ike si tes a t  t h e  cell 
surface 6. 

The  lec t in  f rom the  Lens culinaris (LcH) reac t s  
immuno log ica l ly  specif ical ly w i t h  D-mannose  an d  D- 
glucose l ike s i tes  7,s. W e  i n t r o d u c e d  th i s  lec t in  for l ight  
and  e lec t ron  microscopic  cy tochemica l  s tud ies  on  E h r l i c h  
asci tes  c a r c inoma  ceils, r a b b i t  e r y t h r o c y t e s  a n d  va r ious  
t issues.  I n  t h i s  p a p e r  we shal l  r e p o r t  our  obse rva t i o n s  
on  E h r l i c h  asci tes  c a r c i n o m a  cells (EAC). 

The  pur i f i ca t ion  of L c H  was pe r fo rmed  b y  c o m b i n a t i o n  
of t h e  m e t h o d s  of HOWARD a n d  SAGX 7 an d  t h a t  of 
TOYOSHIMA et  al. 9. T h e  lyophi l i zed  L c H  shows a s t rong  
a g g l u t i n a t i o n  of r a b b i t  e r y t h r o c y t e s  up  to  c o n c e n t r a t i o n  
of 5 ~g/ml.  Coupl ing  of Lct-I w i t h  f luoresceine isothio-  
c y a n a t e  (FITC) w a s  pe r fo rmed  b y  use of 2% F I T C  
fol lowing s e p a r a t i o n  of t h e  dye  excess b y  S e p h a d e x  G-25. 

L iv ing  E A C ceils were i n c u b a t e d  a t  room t e m p e r a t u r e  
or a t  4~ for 30 rain.  Af te r  r i n s ing  t h e y  were p laced  on  
glass slides. The  e lec t ron  microscopic  v i sua l i za t ion  of t he  
L c H  b i n d i n g  s i tes  a t  t h e  cell surface  was e f fec tua ted  b y  
i n c u b a t i o n  of the  cells in  L c H  followed b y  i n c u b a t i o n  in 
ho r se rad i sh  pe rox idase  (LcH-Po  reac t ion)  as well  as b y  
i n c u b a t i o n  in  pe rox idase  labelIed LcH.  Fo r  t h e  pe rox idase  
labe l l ing  of LcH,  t h e  two s tep  t e c h n i q u e  of AVRAMEAS 
an d  T~RNYNCK 10 was used. I n  b o t h  e x p e r i m e n t s  t he  
pe rox idase  a c t i v i t y  was d e m o n s t r a t e d  b y  t h e  d i amino -  
benz id ine  reac t ion .  L i v i n g  E A C cells, as well  as g lu ta ra l -  
d e h y d e  pref ixed  ones, were i n c u b a t e d  a t  room t e m p e r a t u r e  
or a t  4 ~ for 15 rain.  B y  use of L c H - F I T C  (concen t r a t i ons  
b e t w een  1 m g / m l  a n d  5 ag /ml)  a r ing  f luorescence w i t h  
smal l  gaps could be  obse rved  a t  t h e  cell surface  (Figure  1). 
The  surface  f luorescence could be  decreased  or suppressed  
b y  add i t i on  of t h e  h a p t e n s  (0.01-0.2 M D-mannose  or 
c~-methyl-D-glucopyranoside).  Fo l lowing  t h e  L c H - P o  
r eac t ion  (100 ~g LcH/ml ) ,  an  e lec t ron  dense  p r ec i p i t a t e  
v a r y i n g  in t h i cknes s  was seen a t  t h e  cell surface  (Figure  2). 
The re  is no  pos i t ive  r eac t ion  in t h e  i n t r a c e l h l a r  s t ruc tu res .  
S imi lar  resul t s  were o b t a i n e d  b y  use of pe rox idase  label led  
L c H  (Figure 3). T h e  p rec ip i t a t e  layer  was  l ikewise 
v a r y i n g  in t h i cknes s ;  however ,  in  general ,  i t  was t h i n n e r  
t h a n  in t h e  L c H - P o  reac t ion .  In  t h e  con t ro l  expe r imen t s ,  
t h e  r eac t lon  was nega t ive .  The  resu l t s  will  soon be 
p u b l i s h e d  in detai l .  

Zusammenfassung. Es  wird  f iber die V e r w e n d u n g  des 
Lek t in s  v o n  Lens culinaris zu m immunolog isch-spez i f i -  
schen  l icht -  u n d  e l e k t r o n e n m i k r o s k o p i s c h e n  Nachweis  yon  
D-Mannose-  u n d  D-Glukose-ar t igen  O r t e n  der  Zel lober-  
fl~iche be r i ch te t .  
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Fig. 1. Ehrlich ascites carcinoma cells stained with LcH-FITC. 
Spotlike fluorescence in the cell surface, x 500. 

Fig. 2. Ehrlich ascites carcinoma cell with positive LcH-peroxidase 
reaction in. the cell surface. • 30.000. 

Fig. 3. Ehrlich ascites carcinoma cell. Staining of cell coat components 
by peroxidase labeled LcI-t, • 30,000. 
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