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SUMMARY: Coneanava l i n  A (Con A) e n h a n c e d  the  b i n d i n g  and up t ake  of g l y c o p r o -  
t e in s  b y  human  f i b r o b l a s t s  at doses  w h i c h  d i d  not affect  the  up t ake  of two n o n - g l y -  
c o s y l a t e d  p r o t e i n s .  When Con A was  p r e i n c u b a t e d  wi th  g l y c o p r o t e i n s  and  the mix -  
t u r e  l a t e r  a d d e d  to c u l t u r e d  c e l l s ,  Con A - m e d i a t e d  u p t a k e  was  t i m e - ,  t e m p e r a t u r e - ,  
and  l e e t i n - e o n e e n t r a t i o n  d e p e n d e n t .  ~ -Me thy lmannos ide  (ca'VIM), at c o n c e n t r a t i o n s  
w h i c h  have  no effect  on the  p h o s p h o m a n n o s y l - r e e o g n i t i o n  sy s t em for u p t a k e  of 
a c id  h y d r o l a s e s ,  i n h i b i t e d  Con A - m e d i a t e d  u p t a k e .  T h e s e  s t u d i e s  i l l u s t r a t e  tha t  
the  a n a l y s i s  of a d s o r p t i v e  p i n o c y t o s i s  of g l y c o p r o t e i n s  i s o l a t e d  on Con A - S e p h a -  
r o s e  may be  compl i ca t ed  b y  Con A - m e d i a t e d  up t ake  of g l y c o p r o t e i n s  o t h e r w i s e  not  
t a k e n  u p .  

INTRODUCTION: Hickman and  Neufe ld  (1) s u g g e s t e d  tha t  many ly sosoma l  h y d r o -  

l a s e s  have  a "common r e c o g n i t i o n  m a r k e r " ,  e s s e n t i a l  for  t h e i r  up t ake  b y  f i b r o b l a s t s .  

S tud ie s  wi th  human  p l a t e l e t  B - g l u c u r o n i d a s e  (2) s u g g e s t e d  that  a d s o r p t i v e  p i n o e y -  

tos i s  of t h i s  enzyme b y  f i b r o b l a s t s  i n v o l v e s  r e c o g n i t i o n  of 6 - p h o s p h o m a n n o s e  r e s i -  

dues  on forms of the  enzyme  s u s c e p t i b l e  to p i n o c y t o s i s  - c a l l ed  " h i g h  up t ake  forms"  

(3 ) .  Ex t ens ion  of t h e s e  f i n d i n g s  to o the r  h y d r o l a s e s  ( 4 , 5 , 6 )  l ed  us  to pos tu l a t e  

tha t  6 - p h o s p h o m a n n o s e  was  p a r t  of the  common r e c o g n i t i o n  m a r k e r  for  up t ake  (4) .  

Other  forms of ac id  h y d r o l a s e s  a p p e a r  to l a ck  th i s  m a r k e r  and  a re  t aken  up at v e r y  

low r a t e s  b y  f i b r o b l a s t s  ( 1 , 3 , 4 , 7 ) .  In fae t ,  in  8 - g l u e u r o n i d a s e  e x t r a c t e d  from most 

t i s s u e s ,  most  of the  c a t a l y t i c  ae t i v i t y  r e s i d e s  in  "low u p t a k e  forms"  w h i c h  a r e  t a k e n  

up  v e r y  p o o r l y  b y  f i b r o b l a s t s  (3) .  

F i b r o b l a s t s  from p a t i e n t s  wi th  I - c e l l  d i s e a s e  s e c r e t e  many ac id  h y d r o l a s e s  w h i c h  

a r e  r e c o g n i t i o n  de fec t ive  (1) .  Th i s  was  the  o b s e r v a t i o n  that  l ed  Hickman and  
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Neufeld to sugges t  that many acid  h y d r o l a s e s  sha re  a common recogn i t ion  m a r k e r  for 

up take  b y  f i b rob l a s t s .  In the course  of expe r i me n t s  c a r r i e d  out with I -ce l l  s ec re t ion  

hexosamin idase  in  which  the enzyme was i sola ted  b y  adso rp t ion  to, and  e lu t ion  from 

Coneanava l in  A - S e p h a r o s e ,  we d i scove red  an ac t iv i ty  which  appea red  to c onve r t  

I -ce l l  hexosamin idase  into a " h i g h - u p t a k e "  form for f i b r o b l a s t s .  Th i s  ac t iv i ty  could 

also conve r t  human  p lacen ta l  B -g iueu ron idase  in to  " h i g h - u p t a k e "  forms.  The in i t i a l  

and  i nco r r ec t  i n t e r p r e t a t i o n  was that an enzymat ie  ac t iv i ty  was i nvo lved  in  the con-  

v e r s i o n  phenomenon .  S u b s e q u e n t  expe r imen t s  led us  to iden t i fy  the agent  that  

s t imtl la tes  the up take  of the " low-uptake"  enzymes  as Con A which  eame off the 

Con A-Sepha rose  column with the e luted enzyme (8) .  In this  r e p o r t ,  we p r e s e n t  

expe r imen t s  which  demons t ra te  Con A mediated up take  of ~ - g l u c u r o n i d a s e ,  I -ce l l  

h e x o s a m i n i d a s e ,  m a n n o s e - a l b u m i n  g lycoconjuga te  (Man-BSA) and  r i b o n u c l e a s e  B 

(RNase B) .  

MATERIALS AND METHODS: Human p lacen ta  B - g l uc u r on i da se  was p r e p a r e d  as 
p r e v i o u s l y  d e s c r i b e d  (4).  N - a c e t y l - ~ - D - h e x o s a m i n i d a s e  (des igna ted  below as 
hexosamin idase )  from I -ce l l  f ib rob las t  s ec re t ions  was col lected as d e s c r i b e d  b y  
Kaplan et a l .  (4) ,  concen t ra t ed  by  u l t r a f i l t r a t ion  and  appl ied  to a column of con -  
e a n a v a l i n  A-Sepha rose  (Pharmac ia ) .  After  removal  of u n a d s o r b e d  p r o t e i n ,  h e x o s -  
amin idase  ac t iv i ty  was e luted with O. 75 M ~ - m e t h y l - D - m a n n o s i d e  in  0.15 M NaCI, 
10 mM NazHPO 4, 20 mM Tr i s -HCl  bu f f e r ,  pH 7 .5 .  Hexosamin idase - f r ee  huma n  s e r um 
a lbumin  (The Amer ican  National  Red Cross )  was added  to the f ib rob las t  s ec re t i on  
medium (final concen t r a t i on  1 mg/ml )  p r i o r  to u l t r a f i l t r a t i on .  R ibonuc lease  B (Sigma 
type  XII-B) was r e p u r i f i e d  on eoncanava l i n  A - S e p h a r o s e  to remove  any  r i b o n u e l e a s e  
A (RNase A) which  was shown to be p r e s e n t  (9) .  To e l iminate  poss ib l e  Con A con-  
tamina t ion  both RNase A and  RNase B were  sub jec ted  to u l t r a f i l t r a t ion  on XM-50 
membrane  f i l te rs  (Amieon) ,  eoneen t r a t ed  on UM-2 membrane  f i l te rs  (Amieon) ,  c h r o -  
matographed  on Sephadex  G-75 (1.5x58 cm) followed b y  u l t r a f i l t r a t i on  and  e x h a u s -  
t ive d i a lys i s  aga ins t  20 mM Na2HPO 4, pH 7.6 .  Mannose-BSA (gift of Dr .  Y. C. Lee) 
(10),  bov ine  se rum a lbumin ,RNase  A and  RNase B were  iod ina ted  u s i n g  the ch lo ro -  
mine  T method (11).  Speeifie ac t iv i t ies  were  6 _+ .3 u Ci /~  g for RNase A and  B 
and  36+6 ~ Ci/~ g for BSA and Man-BSA. B-Glueu ron idase  and B-hexosamin idase -  
def ic ient  human  f ib rob las t s  were  g rown as d e s c r i b e d  p r e v i o u s l y  (2) .  

P inocytos i s  measuremen t s :  The ind ica ted  p r o t e i n s  were  i n c u b a t e d  wi th  Con A 
(Sigma,  grade  IV) 20 rain at room t empe ra tu r e  in  the p r e s e n c e  of 250 ~ g h u m a n  
s e rum a l b u m i n ,  0.15 M NaCl, 10 mM NazHPO 4, I0 mM Tr is -HC1,  pH 7.6 ,  in  a f ina l  
volume of 0.2 ml.  One ml of Eag le ' s  Minimal Essen t i a l  Medium c o n t a i n i n g  0.2% huma n  
s e rum a lbumin  was then  added and  1 ml of th is  mix tu re  was l a y e r e d  onto c u l t u r e d  
f i b rob l a s t s  in  35 mm pe t r i  d i s h e s .  The cel ls  were  approx ima te ly  75% conf luen t .  
After  1 h r  i n c u b a t i o n  at 37°C, d i shes  were  ch i l led  and  washed  s ix  t imes wi th  cold 
p h o s p h a t e - b u f f e r e d  sa l ine .  Cell assoc ia ted  ac t iv i ty  was measu red  as d e s c r i b e d  b y  
Kaplan  et a l .  (2) .  ~ -G lucu ron ida se  and  hexosamin idase  were  a s s a y e d  as d e s c r i b e d  
b y  Glaser  et a l .  (12) and p ro te in  acco rd ing  to Lowry et a l .  (13).  Radioac t iv i ty  was 
m e a s u r e d  in  a Packard  gamma c o u n t e r .  

The ra te  of b i n d i n g  a n d / o r  up take  is  e x p r e s s e d  as the pe r c e n t  of added  r a d i o -  
ac t iv i ty  or enzymat ic  ac t iv i ty  which  was cel l  assoc ia ted  pe r  un i t  time (% u p t a k e / r a g  
p r o t e i n / h r ) .  
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F i g u r e  1. Cells were  washed  with cold T r i s - p h o s p h a t e  bu f f e r ed  sa l ine  (TPBS) 
and  then  i n c u b a t e d  with 0.5 ml of TPBS con t a in ing  d i f fe rent  concen t r a t i ons  of 
C o n A w i t h  ( • )  or  without  ( O )  50ram aMM. After  15 m i n a t  4°C d i shes  were  
washed  and  i n c u b a t e d  with 1700 U of B -g lue u r on i da se  in 0.5 ml of TPBS. At the 
end  of the second  m e u b a t l o n  perxod (15 mln at 4 C) ,  p la tes  were  washed  and  cell  
assoc ia ted  ac t iv i ty  was m e a s u r e d .  

RESULTS AND DISCUSSION: 

B ind ing  of p lacen ta l  ~ - g l u e u r o n i d a s e  to Con A preeoa ted  cel ls  - Human p lacenta l  

B-g lueuron idase  which  is  p r e d o m i n a n t l y  a " low-uptake"  form for f i b rob la s t s  does nol 

b i n d  de tee tably  to the cel l  sur face  of human  f ib rob la s t s .  F i g u r e  1 shows that  p r i o r  

t r ea tment  of human  f ib rob la s t s  with Con A at 4°C and  s u b s e q u e n t  removal  of u n -  

b o u n d  lee t in  by  ex t ens ive  w a s h i n g ,  leads  to dramat ic  b i n d i n g  of enzyme added to the 

f ib rob la s t s  i n  a second i n c u b a t i o n  at 4°C. The amount  of enzyme b o u n d  is  p r o p o r -  

t ional  to the Con A concen t r a t i on  used  in  the p r i o r  i n c u b a t i o n .  Essen t i a l ly  no e n -  

zyme b i n d i n g  o c c u r r e d  when  50 mM c~IM had been  p r e s e n t  d u r i n g  the exposu re  of 

f i b rob la s t s  to Con A. These  data sugges t  that the Con A s e r v e s  as a b r i d g e  be tween  

cell  sur face  g lyeopro te ins  and  the " low-up take"  ~ - g l u e u r o n i d a s e .  

Con A mediated up take  of " low-up take"  B - g l u e u r o n i d a s e -  It has  b e e n  p r e v i o u s l y  

e s t ab l i shed  that Con A can b i n d  to the sur face  membrane  (14,15) and  be  i n t e r n a l -  

ized (16) b y  f ib rob las t s  in  e u l t u r e .  Human p lacen ta l  B -g lueu ron idase  is  i t se l f ,  

v e r y  poor ly  taken  up by  human  f ib rob la s t s  (0.2% U / r a g / h ) .  However ,  mix ing  the 

enzyme wi th  free Con A in  a p r i o r  i n c u b a t i o n  and  s u b s e q u e n t  e x p o s u r e  of cel ls  to 
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Figu re  2. A. Con A mediated b i n d i n g  (4°C) and  uptake  (37°C) of ~ - g l u c u r o n i -  
dase .  Cells  in  35 mm d ishes  were  i n e u b a t e d  for l h r  at 4°C ( • ) and  37°C ( • )  
with 1 ml of TPBS c o n t a i n i n g  ~ - g l u c u r o n i d a s e  (1700 U) ,  Con A at the c o n c e n t r a t i o n s  
ind ica ted  and  human  se rum a lbumin  (25 ~ g ) .  The ~ - g l u e u r o n i d a s e  and  Con A 
had been  p r e i n e u b a t e d  in  0.2 ml of TPBS for 20 min at room t e m p e r a t u r e  be fore  
d i lu t ion  and  a d d i n g  to ce l l s .  
B. Time dependence  of Con A mediated enzyme up take .  Con A (5 ~ g ) ,  p r e i n e u -  
ba ted  with 1600 U of 8 - g l u c u r o n i d a s e  was added  to cel ls  in  the p r e s e n c e  of ( • ) 
or  in  the absence  of ( • , • ) 50 mM c~IM. At the end  of the i n c u b a t i o n  pe r iod  
cel ls  were  washed  with buf fe red  sa l ine  with ( • , • ) or  without  ( • ) 50 mM 
~ /M.  
C. Inh ib i t ion  of the Con A mediated uptake  by  s u g a r s .  Con A (5 g g) was  p r e i n -  
euba ted  with 1600 U of B-g lucuron idase  and  then  exposed to cel ls  in  the p r e s e n c e  
of mannose  ( • ) ,  m a n n o s e - 6 - p h o s p h a t e  ( • ) or  c~VIM ( • ) .  Cell a ssoc ia ted  
B-g lueu ron idase  was measu red  after a 1 hour  i n c u b a t i o n  at 37°C. 

the e n z y m e - l e e t i n  mix ture  p r o d u e e d  an i n c r e a s e  in  ce l l - a s soc ia t ed  e nz yme .  F i g u r e  

2-A shows the effect of i n c r e a s i n g  concen t r a t i ons  of Con A on the amount  of c e l l - a s s o -  

c iated enzyme when the cel ls  were  exposed to the mix tu re s  at 4°C and 37°C. At 4°C, 

where  ce l l - a s soc ia t ed  enzyme p r e s u m a b l y  r e p r e s e n t s  enzyme b o u n d  bu t  not  i n t e r -  

na l i z ed ,  maximum s t imula t ion  of b i n d i n g  o e e u r r e d  at 5-8 ~ g /ml  Con A. Washing  

the d i shes  with PBS c o n t a i n i n g  50 mM ~MM after  the i hour  i n c u b a t i o n  pe r iod  at 4°C,  

r e l eased  29% of the ce l l - a s soc ia t ed  enzyme b o u n d  with 5 g g /ml  of Con A. At 37°C 

the lec t in  p r o d u c e d  a much l a r g e r  i n c r e a s e  in  ce l l - a s soe i a t ed  enzyme .  A g a i n ,  the 

maximum s t imula t ion  o e e u r r e d  be tween  5-8 ~ g /ml ;  bu t  h i g h e r  leve ls  led to r e d u c e d  

up take .  In th is  e x p e r i m e n t ,  enzyme which became ce l l - a s soc i a t ed  d u r i n g  the 1 h o u r  

i ncuba t ion  at 37°C p r e s u m a b l y  ref lec ted  the sum of enzyme b o u n d  to the cel l  s u r -  

face as a eonsequence  of the in t e rac t ion  with the l ee t in ,  and  enzyme i n t e r n a l i z e d  af ter  
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b i n d i n g .  In ag reement  with the expecta t ion  from this  i n t e r p r e t a t i o n ,  only  6% of the 

enzyme taken  up after  1 hour  in  the p r e s e n c e  of 5 la g /ml  Con A was r e l ea sab le  b y  

w a s h i n g  with 50 mM aMM. 

Time dependence  of Con A media ted  ~ - g l u c u r o n i d a s e  up take  - F i g u r e  2-B shows 

the time d e p e n d e n e e  of Con A media ted  up take  of p lacenta l  B -g lucu ron idase  at 37°C. 

The enzyme taken  up ,  which  i n c l u d e s  the sum of b o u n d  and  i n t e r n a l i z e d  e nz yme ,  

i n c r e a s e d  l i n e a r l y  u n d e r  these  condi t ions  for at least  60 rain.  Addi t ion  of aMM 

(50 mM), at the time the p r e s u m p t i v e  enzyme - Con A complex was added to p l a t e s ,  

l a rge ly  p r e v e n t e d  the time d e p e n d e n t  up t ake .  In con t ra s t ,  addi t ion  of the s u g a r  

after  the i n c u b a t i o n  pe r iod  r e l ea sed  only  a small  f ract ion (6-17%) of the f i b rob la s t  

associa ted  enzyme .  Th i s  obse rva t i on  sugges t e d  that most of the cell  associa ted  e n -  

zyme had been  i n t e r n a l i z e d  d u r i n g  the i n c u b a t i o n  at 37°C. 

Inh ib i t ion  of the Con A mediated up take  b y  s imple  s u g a r s  - F i g u r e  2-C compares  

the i nh ib i t i on  of p lacen ta l  ~ - g l u c u r o n i d a s e  up take  by  s u g a r s  p r e s e n t  in  the medium 

to which the Con A / B - g l u c u r o n i d a s e  mix tu re  was added ,  aMM was c l ea r ly  the most 

potent  i n h i b i t o r ,  about  5 fold more potent  than  the other  s u g a r s  ba se d  on the concen- 

t r a t ion  p r o d u c i n g  half  of maximum i n h i b i t i o n .  These  r e s u l t s  con t ras t  s h a r p l y  with 

the r e s u l t s  of these  i n h i b i t o r s  on the adso rp t ive  p inoey tos i s  of acid h y d r o l a s e s  b y  

the phosphomannosy l  r ecogn i t ion  sys tem in  f i b rob l a s t s .  T h e r e ,  mannose~6-P  is  

about  1,000 t imes more potent  than  mannose  or aMM as an i n h i b i t o r  of enzyme p i no -  

cytos is  (2) .  

Effect of Con A on the uptake  of other  p r o t e i n s  - Edelson and  Cohn (17) r e p o r t e d  

that  Con A p r o d u c e d  a four fold enhancemen t  of uptake  of h o r s e r a d i s h  p e r o x i d a s e  

(HRP) b y  mouse pe r i tonea l  mae rophages .  They  did not a t t r ibu te  this  s t imula t ion  to 

the i n t e r ac t i on  be tween  Con A and the m a n n o s e - r i c h  g lyeopro te in  (HRP), s ince  they 

s imi la r  s t imula t ion  of [1251] BSA o b s e r v e d  up take .  

We have examined  the effects of Con A on two p ro te ins  which  conta in  no c a r b o -  

h y d r a t e ,  and  also on seve ra l  g l y e o p r o t e i n s .  In F ig .  3 we compare  the s t imula t ion  

of uptake  by  Con A for [125I] -mannose -BSA , and  [1251]RNaseB.  R N a s e B h a s  

a s ing le  o l igosaechar ide  cha in  and  is quan t i t a t i ve ly  r e t a ined  on Con A - S e pha r ose  
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F i g u r e  3. Effect of  Con A on up t ake  of g l y c o s y l a t e d  and  n o n - g l y c o s y l a t e d  p r o -  
t e i n s .  E x p e r i m e n t s  w e r e  p e r f o r m e d  as  d e s c r i b e d  in  F i g .  2, Con A was  p r e i n c u -  
b a t e d  in  the  p r e s e n c e  of 5 p m o l e s o f [ 1 2 5 I ] B S A  ( A ) , [ 1 2 5 1 ] M a n - B S A  ( • ) ,  

125 I25 - I ]RNaseA ( O )  o r [  I ]RNaseB ( • ) ,  before the mlxturewas added to 
the  d i s h e s .  Cell  a s s o c i a t e d  r a d i o a c t i v i t y  m e a s u r e d  a f te r  a 1 hou r  i n c u b a t i o n  at  
37°C. 

r 3 
c o l u m n s .  Only  16% of the  L125ij Man-BSA c o n t a i n i n g  an a v e r a g e  of  20 mannose  s u b -  

s t i t u t ions  was r e t a i n e d  b y  Con A - S e p h a r o s e  and  s p e c i f i c a l l y  e l u t e d .  S t imula t ion  of 

u p t a k e  b y  Con A is  s een  bo th  wi th  [1251] RNase B and  [1251] Man-BSA,  b u t  not  wi th  

the  c o r r e s p o n d i n g  n o n c a r b o h y d r a t e  c o n t a i n i n g  p r o t e i n s  (F ig .  3) .  Note tha t  the  

s t imula t ion  seen  wi th  t hese  g l y e o p r o t e i n s  is  v e r y  smal l  c o m p a r e d  to tha t  for  ~ - g l u -  

c u r o n i d a s e  (F ig .  2) or  I - c e l l  s e c r e t i o n  h e x o s a m i n i d a s e  (F ig .  4 ) .  F i g u r e  4 (A-C)  

p r e s e n t s  e x p e r i m e n t s  showing  the effect of Con A on the  u p t a k e  of t h r e e  d i f f e r en t  

g l y c o p r o t e i n s ,  RNase B, human p l a c e n t a l  ~ - g l u c u r o n i d a s e ,  and  h e x o s a m i n i d a s e  

from I - c e l l  s e c r e t i o n s .  The  s i n g l e  o l i g o s a c c h a r i d e  cha in  of RNase B has  b e e n  

wel l  c h a r a c t e r i z e d  (18).  Human p l a c e n t a l  ~ - g l u c u r o n i d a s e  i s  a t e t r a m e r  w h i c h  con-  

t a ins  6.5% c a r b o h y d r a t e s ,  and  is  m a n n o s e - r i e h  (19) .  H o w e v e r ,  the  n u m b e r  of  ol igo-  

s a c c h a r i d e  cha in s  p e r  monomer  i s  not  k n o w n .  Li t t le  o r  n o t h i n g  i s  k n o w n  of the  

c a r b o h y d r a t e  c h a i n  compos i t ion  of I - c e l l  s e c r e t i o n  h e x o s a m i n i d a s e .  H o w e v e r ,  i t  i s  

q u a n t i t a t i v e l y  a d s o r b e d  from c u l t u r e  medium b y  Con A - S e p h a r o s e  (A. G o n z a l e z -  

N o r i e g a  and W. S.  S ly ,  u n p u b l i s h e d  o b s e r v a t i o n s ) .  The  s t imu la t i on ,  b y  i n c r e a s i n g  

c o n c e n t r a t i o n s  of Con A,  of u p t a k e  of t h e s e  t h r e e  d i f f e r en t  g l y c o p r o t e i n s ,  s t u d i e d  

e i t h e r  i n d i v i d u a l l y  o r  in  the  p r e s e n c e  of a s e c o n d  g l y c o p r o t e i n ,  i s  shown in F i g .  4. 

The  p a t t e r n  of s t imula t ion  a p p e a r e d  d i s t i n c t i v e  for  each  of the  t h r e e  g l y c o p r o t e i n s  

s t u d i e d .  Add i t i on  of a s econd  g l y c o p r o t e i n  i n f l u e n c e d  the l e v e l  of s t imu la t ion  seen  
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Figu re  4. Pe rcen t  of cel l  associa ted  [ 1251] RNase B (A),  hexosamin idase  (B) 
and  ~ - g l u c u r o n i d a s e  (C) when  the ind ica ted  concen t ra t ion  of Con A was p r e i n c u -  
ba ted  with each g lycopro te in  s i n g l y  or with one of the o ther  two g lycop ro t e in s .  
Amount of each added  when  p resen t :  [1251] RNase B (5 pmoles ) ,  hexosamin idase  
(1300 U) B-g lucu ron idase  (1600 U) .  Cell assoc ia ted  enzyme act ivi ty  or r ad io -  
ac t lv l ty  were  m e a s u r e d  af ter  a 1 hour  xncubat lon at 37 C. 

( in all  3 cases  e n h a n c i n g  u p t a k e ) ,  bu t  did not  appea r  to a l te r  the pa t t e rn  of up take  

of the f i r s t  l i g a n d .  We have  no exp lana t ion  for th is  effect. 

Con A is  known  to be a t e t r ava len t  l ec t in  (20).  As s u c h ,  it might  be  expected  

to se rve  as a c r o s s - l i n k i n g  agent  be tween  cell  sur face  g lycopro te ins  and  some glyco 

p ro te ins  in  the medium.  Such reac t ions  could be qui te  complicated s ince  e i the r  the 

cell  sur face  g lycopro te in  or the p ro t e in  in  the medium can be  monovalent  or mul t i -  
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va len t  i tse l f .  P r e s u m a b l y  such  d i f fe rences  in  the enzymes  exp la ins  the d i f fe rent  

pa t t e rns  of s t imula t ion  by  Con A. 

Beeck et a l .  (21) r epor t ed  an abs t rac t  on the effects of Con A and  s u e c i n y l  Con A 

on endocytos i s  of lysosomal  enzymes .  T h e i r  s tud ies  di f fered from those p r e s e n t e d  

he re .  The enzymes  used  were  subjec t  to adso rp t i ve  endocy tos i s  in  the a bse nc e  of 

lec t in  ( i . e .  were  "h igh  uptake"  forms) and  they d e s c r i b e d  i nh ib i t i on  of enzyme p i n o -  

cytos is  by  the l e c t i n s .  These  effects were  a t t r i bu t ed  to i n t e r a c t i o n s  of the lec t in  with 

both the r ecogn i t i on  m a r k e r  on the enzymes  and  the f ib rob las t  r ecep to r .  We i n t e n -  

t iona l ly  r e s t r i c t e d  our  s tud ies  to the effects of Con A on p inocy tos i s  of g lycop ro t e in s  

which are not sub jec t  to adso rp t ive  endocy tos i s .  Our  s tud ies  demons t ra t ed  dramat ic  

s t imula t ion  of p inocy tos i s  of these  g lycopro te ins  by  Con A u n d e r  condi t ions  where  

uptake  of n o n - g l y c o p r o t e i n s  was not affected.  We i n t e r p r e t  these  o b s e r v a t i o n s  to 

ind ica te  that the lec t in  can s e rve  as a b r i d g e  be tween  a lee t in  b i n d i n g  site on the 

cel l  sur face  and  a lec t in  b i n d i n g  site on the g lycopro te in  and  lead to up take  of the 

g lycopro te in  b y  " p i g g y b a c k  endoey to s i s . "  

The f i nd ing  that  Con A can  mediate up take  of a g lycopro t e in  o the rwise  not s u s -  

cept ib le  to adso rp t ive  p inoey tos i s  has impor tan t  p rac t i ca l  imp l i ca t ions .  Many g lyco-  

p ro t e ins  are  i so la ted  by  aff ini ty  ch romatography  u s i n g  Con A - S e p h a r o s e .  S ince  free 

Con A is known to come off such  columns (8) ,  s tud ies  of enzyme uptake  u s i n g  e n -  

zymes isola ted  on Con A-Sepha rose  columns must  be i n t e r p r e t e d  v e r y  c a u t i o u s l y .  

One must  p rov ide  ev idence  that  no free Con A is p r e s e n t  in  the enzyme p r e p a r a t i o n ,  

or  that the up take  is not i nh ib i t ed  by  ~MM. A prac t i ca l  way to d i s t i n g u i s h  Con A- 

mediated uptake  b y  f ib rob las t s  is  to inc lude  25 mM ~//M in  the i n c u b a t i o n .  That  

concen t ra t ion  is  too low to i n h i b i t  the up take  b y  the 6 - p h o s p h o m a n n o s y l  r e c ogn i t i on  

system (2) bu t  effect ively b locks  the Con A media ted  up take  which  we have  d e s c r i b e d  

he r e .  
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