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The lack of insulin-binding to simple glycosidic receptors 
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Summary. The  resul t s  of a f f in i ty  e lec t rophores i s  a t  p H  8.9 show t h a t  insu l in  does n o t  i n t e r a c t  w i t h  a n y  of a n u m b e r  of 
glycosidic l igands  which  b i n d  va r ious  lect ins.  T he  resu l t s  are d iscussed w i t h  respec t  to  some s imi lar i t ies  b e t w e e n  insu l in  
a n d  c o n c a n a v a l i n  A. 

C o n c a n a v a l i n  A compe tes  w i t h  insu l in  for r ecep tors  on the  
surface  of t he  b r o w n  fa t  cells ~ and  exer t s  insul in- l ike  
effects. The  insu l in  recep tors  are p r o b a b l y  of c a r b o h y d r a t e  
na ture* ,  s imi la r  to  t he  lect in  receptors .  Moreover ,  insu l in  
was r epo r t ed  to b ind  free D-glucose w i t h  an  assoc ia t ion  
c o n s t a n t  s imi lar  to  t he  l ec t in -sugar  complexes  a. Therefore ,  
i t  was  t e m p t i n g  to s t u d y  the  poss ible  i n t e r ac t i on  of insu l in  
w i t h  s imple immobi l i zed  glycosidic recep tors  which  b ind  
effect ively  c o n c a n a v a l i n  A and  s imi la r  lectins.  We h a v e  
t e s t ed  th i s  p r e s u m e d  i n t e r ac t i on  b y  our  modi f i ca t ion  of 
a f f in i ty  e lec t rophores i s  4 which  m a k e s  i t  possible  to  de t ec t  
even  ve ry  weak  in t e r ac t i ons  of a p r o t e i n  w i t h  the  i mmob i -  
lized l igand and  to t e s t  a wide r ange  of p o t e n t i a l  receptors .  
The  m e t h o d  is based  on  add i t i on  of wa te r - so lub le  s y n t h e t i c  
O-glycosyl  po lyac ry l am i de  copo lymers  (or o the r  su i t ab le  
mac romolecu l a r  subs t ance  c o n t a i n i n g  c o v a l e n t l y  b o u n d  
the  l igand u n d e r  s tudy)  in to  the  po l ym er i za t i on  m i x t u r e  
used for p r e p a r a t i o n  of o r d i n a r y  gel rods  for disc gel elec- 
t rophores is .  Mobi l i ty  of a p r o t e i n  on a gel wi th  the  i m m o -  
bi l ized l igand decreases  w i th  increas ing  c o n c e n t r a t i o n  of 
the  immobi l i zed  l igand,  i n t r o d u c t i o n  of a free l igand in to  
th i s  a f f in i ty  gel leads to  a revers ion  of the  effect  of the  
immobi l i zed  l igand due to the  c o m p e t i t i o n  of free a n d  
immobi l i zed  l igand for the  l i gand-b ind ing  site in the  pro-  
te in .  A t  suff ic ient ly  h igh  c o n c e n t r a t i o n  of the  free l igand,  
the  p ro t e in  has  a mob i l i t y  a l m o s t  equa l  to  t h a t  on con t ro l  
gel (i.e. t he  gel w i t h o u t  any  immobi l i zed  l igand).  In  th i s  
way  we have  t es ted  a v a r i e t y  of d i f fe ren t  O-glycosyl  poly-  
ac ry lamide  copo lymers  for the i r  i n t e r ac t i on  wi th  insulin.  
Materials and methods. Insu l in  (Serva) c o n t a i n e d  0.6~ of 
Zn. O-glycosyl  po lyac ry l amide  copolymers  were p r e p a r e d  
b y  copo lymer iza t ion  of wa te r  solut ions  of ac ry l amide  and  
al lyl  glycosides of the  sugars  s tudied,  as descr ibed in de ta i l  
p rev ious ly  ~. 
The  fol lowing copolymers  were used (in p a r a n t h e s e s  is 
t he i r  sugar  c o n t e n t ) :  D-r ibosyl -  (16.4%), D-a rab inosy l -  
(14.7~ L-a rab inosy l -  (11.7%), D-xylosyl -  (15.6%), D- 
lyxosyl-  (18.0%),  a-D-glucosyl-  (20.8%), {]-D-glucosyl- 
(11.5%), e - D - m a n n o s y l -  (15.0%),  ~-D-galactosyl-  (8.6%), 
cc-L-fucosyl- (16.3%), L - r h a m n o s y l -  (11.3%), N-acetyl-c~- 
D-ga lac tosaminy l -  (3.3~ N-ace ty l -~ -D-g lucosaminy l -  
(4.8%), N-ace ty l - /%D-glucosaminyl -  (6.6%), fi-lactosyl- 
(15.6%), fl-cellobiosyl- (15.0%), /5-maltosyl- (14.0%). The  
genera l  p rocedures  used for p r e p a r a t i o n  of ~- and  /5-gly- 
cosides h a v e  been  descr ibed elsewhere ~. In  the  cases where  
t he  anomer ic  conf igu ra t ion  (~ or fl) is no t  ind ica ted ,  t he  
s i rupy  m i x t u r e  o b t a i n e d  as a r e su l t  of F i sche r ' s  r eac t ion  ~, 
a f te r  e v a p o r a t i o n  of al lyl  a lcohol  and  c o n t a i n i n g  admix -  
tu res  of /5-glycosides and  r e m a i n i n g  u n r e a c t e d  free sugar  
( abou t  20 50%),  was used d i rec t ly  for copo lymer i za t ion  
w i t h o u t  p r io r  i so la t ion  of the  c rys ta l l ine  glycoside. 

Disc po lyac ry l amid e  gel e lec t rophores i s  in a n  a lka l ine  
buffer  sys t em 8 was pe r fo rmed  in an  a p p a r a t u s  des igned b y  
Davis~ us ing  gel rod d imens ions  70 • 5 m m  (omi t t i ng  the  
large pore  gel layer) ,  sample  size 50 ~zg in 20 tzl of 20% 
glycerol  so lu t ion  an d  c u r r e n t  dens i t y  5 m A  per  tube .  The  
e lec t rophores i s  was r u n  un t i l  b r o m p h e n o l  b lue  (a t r ac ing  
dye) r eached  the  b o t t o m  of t he  gel. Af f in i ty  e lec t ropho-  
resis was car r ied  o u t  unde r  t he  same condi t ions ,  us ing  
2 c o n c e n t r a t i o n s  of t he  copo lymer  (0.5% and  1%, respec- 
t ively)  w i t h o u t  or w i t h  0.1 M free sugar .  In su l in  b a n d s  

were v isua l ized  b y  immers ion  of the  gels in to  10% t r i -  
ch loroace t ic  acid a f te r  t he  e lectrophoresis .  
Results and discussion. Mobi l i ty  of the  m a i n  insu l in  zone 
was n e a r l y  t he  same as the  mob i l i t y  of b r o m p h e n o l  blue.  
Moreover ,  a t  leas t  3 s lower m i n o r  b a n d s  were observed ,  
co r r e spond ing  p r o b a b l y  to associa ted  species. Thus ,  insu l in  
possessed ideal  e tec t rophore t i c  p roper t i e s  for t he  s t u d y  b y  
a f f in i ty  e lec t rophores is .  Despi te  th i s  fact ,  no r e t a r d a t i o n  
was obse rved  on a f f in i ty  gels, e i the r  a t  0 .5% or 1% con-  
c e n t r a t i o n s  of t he  copolymers  g iven  in t he  Mater ia l s  a n d  
m e t h o d s  sect ion,  as c o m p a r e d  w i t h  t he  con t ro l  gels (con- 
t a i n ing  no copolymer) .  Only  in the  cases of cellobiose, 
D-a rab inose  a n d  N-ace ty l -D-g lucosamine  c o n t a i n i n g  co- 
po lymers  a s l ight  r e t a r d a t i o n  (by a b o u t  5% of the  t o t a l  
mobi l i ty )  was  obse rved  a t  1% copo lymer  concen t r a t i on ,  
b u t  th i s  r e t a r d a t i o n  could no t  be abol i shed  b y  add i t i on  of 
the  co r r e spond ing  free sugar  in f inal  c o n c e n t r a t i o n  0.1 M. 
This  s l ight  r e t a r d a t i o n  was p r o b a b l y  due  to a nonspeci f ic  
effect  of a h igh  c o n c e n t r a t i o n  of the  copolymer .  Thus ,  we 
were n o t  able  to  de t ec t  a n y  i n t e r ac t i on  of t he  glycosidi-  
cal ly b o u n d  sugars  w i t h  insul in ;  u n d e r  t he  cond i t ions  of 
our  s tudy ,  a n  i n t e r ac t i on  cha rac te r i zed  b y  K~ (dissociat ion 
c o n s t a n t  of the  complex  insu l in - immobi l i zed  sugar) as 
h igh  as a b o u t  5. 10 -1 M would c lear ly  be de t ec t ed  in m o s t  
cases. I t  shou ld  be no t ed  t h a t  i n t e r ac t i on  of m a n y  lec t ins  
w i th  O-glycosyl  po lyac ry l amide  copolymers  is ve ry  s t rong  
and  easi ly de t ec t ab l e  u n d e r  s imilar  cond i t ions  ~. 
Our  resu l t s  are r a t h e r  surpr i s ing  when  we cons ider  the  
o b s e r v a t i o n s  of A n z e n b a c h e r  and  Kalous  a, who found  on 
the  basis  of equ i l ib r ium dialysis  b ind ing  of free D-glucose 
to insulin.  The  difference in resul t s  m a y  be exp la ined  in 
2 ways  : l.  i n  the  e x p e r i m e n t s  of these  au tho r s ,  insul in  m a y  
h a v e  i n t e r a c t e d  w i th  the  free anoiner ic  h y d r o x y l  of D-glu-  
cose no t  ava i l ab le  in our  copolymers .  The  a u t h o r s  did no t  
s t u d y  b ind ing  of low molecu la r  I)-glucosides.  2. Insu l in  
m a y  requi re  a longer  spacer  t h a n  the  m e t h y l e n e  g roup  
p r e sen t  in the  O-glycosyl  po lyac ry l amide  copo lymers  used 
b y  us. To tes t  th i s  possibi l i ty ,  i t  would be necessa ry  to 
syn thes ize  soluble  mac romolecu l a r  de r i va t i ve s  w i t h  t he  
sugar  b o u n d  over  a longer  hyd roph i l i c  cha in .  
Our  e x p e r i m e n t s  show t h a t  insulin,  in c o n t r a s t  to  lect ins,  
is p r o b a b l y  no t  able to  bii~.d to  s imple immobi l i zed  sugar  
receptors .  I t  m i g h t  be in te res t ing  to immobi l i ze  some 
insu l in - recep to r  ac t ive  m a t e r i a l  and  to s t u d y  b y  a f f in i ty  
e lec t rophores i s  i ts  i n t e r ac t i on  w i t h  insul in  and  the  possible  
i nh ib i t i on  of t he  i n t e r ac t i on  w i t h  d i f fe ren t  soluble  carbo-  
h y d r a t e s .  
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