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Neuraminidase-Resis tant  Sialyl Residues of ~Zl-ACid Glycoprotein 

The  s ia lyl  res idues  of p l a s m a  glycoprote ins ,  t h e  ter -  
m i n a l  g roups  of t h e  c a r b o h y d r a t e  u n i t s  of these  macro-  
molecules,  are t h o u g h t  to  b e  read i ly  c leaved  b y  n e u r a m i n i -  
dase.  I n  a r e c e n t  s t u d y  on  cq-acid g lycopro te in  (oroso- 
mucoid) ,  a well  cha rac t e r i zed  g lobul in  of n o r m a l  p l a s m a  1, 
t h e  c leavage  of these  res idues  was  i n v e s t i g a t e d  over  t he  
p H  r a n g e  f rom 1-6, a n d  i t  was  found  t h a t  a sma l l  b u t  
s ign i f i can t  p e r c e n t a g e  of t h e  sialic acid was sp l i t  off a t  
a r a t e  v e r y  m u c h  lower t h a n  t h a t  of t he  restS. 

The  p r e s e n t  s t u d y  was i n i t i a t ed  to  f u r t h e r  i n v e s t i g a t e  
t h e  l inkage  b e t w e e n  t he  ' a c id - r e s i s t an t '  s ia lyl  res idues  
a n d  the  c a r b o h y d r a t e  moie ty .  Fo r  t h i s  purpose ,  e~-acid 
g lycopro te in  was  h y d r o l y z e d  a t  p H  2.2 a n d  80 ~ for  1 h 2 
effect ing c leavage  of t h e  r ead i ly  h y d r o l y z a b l e  siMic acid.  
I n c u b a t i o n  of t he  r e su l t i ng  modi f ied  g lycopro te in  w i t h  
h igh ly  pur i f ied  n e u r a m i n i d a s e  (free of o t h e r  hydro la ses  
a n d  pepf idases) ,  led to  hydro lys i s  of on ly  a sma l l  f r ac t ion  
of t he  r e m a i n i n g  s ia lyl  res idues  as c o m p a r e d  w i t h  t he  
ex tens ive  c leavage  of t h i s  suga r  f rom t h e  n a t i v e  glyco- 
p ro t e in  ca r r ied  ou t  in  a s i m u l t a n e o u s l y  pe r fo rmed  con t ro l  
expe r imen t .  

A d d i t i o n a l  ev idence  in s u p p o r t  of th i s  o b s e r v a t i o n  was 
o b t a i n e d  as follows: A n  a l i quo t  of t h e  modi f ied  e~-acid 
g lycopro te in  was d iges ted  w i t h  p r onas e  (1% w/w) a t  
p H  8.5 a n d  37~ for  8 h a n d  t h e  r e su l t i ng  d iges t  frac- 
t i o n a t e d  b y  gel f i l t r a t i on  t h r o u g h  a S e p h a d e x  G-25 
c o l u m n  to  r e m o v e  a m i n o  acids a n d  smal l  pep t ides  a n d  
t h e n  t h r o u g h  a S e p h a d e x  G-100 c o l u m n  to  r e m o v e  m i n u t e  
a m o u n t s  of u n d i g e s t e d  g lycoprote in .  T he  presence  of 
t h i s  u n d i g e s t e d  g lycopro te in  in  t h e  modi f ied  g lycopro te in  
p r o b a b l y  exp la ins  t h e  r e l a t ive ly  h i g h  r a t e  of c leavage  of 
s ia ly l  res idues  f rom t h e  l a t t e r  p r e p a r a t i o n  as  t h e  sialic 
acid c o n t e n t  of t he  fo rmer  was  found  to  be  r e l a t ive ly  
high.  T h e  i so la ted  g lycopep t ide  m i x t u r e  c o n t a i n e d  ap-  
p r o x i m a t e l y  5% sialic acid a n d  was i n c u b a t e d  w i t h  t h e  
m e n t i o n e d  n e u r a m i n i d a s e .  T he  s ia lyl  res idues  were l ib-  
e r a t ed  a t  a r a t e  v e r y  m u c h  lower  t h a n  t h a t  of t h e  p a r e n t  
p ro t e in  (Table).  

Th i s  o b s e r v a t i o n  conf i rms  t h e  above  descr ibed  f ind ing  
a n d  suggests  t h a t  in  ct~-acid g lycopro te in  2 types  of l ink-  
ages  ex i s t  b e t w e e n  the se  res idues  a n d  t h e  c a r b o h y d r a t e  
m o i e t y  of t h i s  p ro t e in  : one of t he se  b o n d s  is c leaved  readi ly ,  
whi le  t h e  o the r  is spl i t  v e r y  s lowly S. 

The relative rate of cleavage of the sialyl residues by neuraminidase 
from native human plasma cq-aeid glycoprotein (Native cq-AG), 
from this protein after acid hydrolysis at pH 2.2 (pH 2-al-AG ) and 
from the glyeopeptide mixture (Glycopeptide) isolated from a 
pronase digest of the modified cq-aeid glyeoprotein ~. 

Incubation Glycopeptide pH 2-~I-AG Native cq-AG 
(min) (% of NANA cleaved) 

5 3 6 31 
22 11 21 53 
35 12 30 77 

These 3 experiments were Carried out simultaneously and each 
contmned the same amount of bound sialie acid. 

Zusammen[assung. U n t e r s u c h u n g e n  fiber die B i n d u n g  
der  Sial insEure des a l -S~ure -Glykopro t e in s  (Orosomu-  

" coid) als typ i sches  G lukopro t e id  des m e n s c h l i c h e n  P las -  
mas  zeigten,  dass  dieses ends t i ind ige  Monosaccha r id  auf  
zwei ve r sch iedene  A r t e n  g e b u n d e n  ist. E i n  zwar  kle iner ,  
a b e t  s ign i f ikan te r  Ante i l  v o n  Sialins/~ure wird  ~Lusserst l ang-  
s am d u r c h  des  E n z y m  abgespa l t en .  
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Active Transport of C1- Across the Isolated Intestinal Mucosa of Testudo hermanni 

T h e  i n t e s t i n a l  e p i t h e l i u m  is t h e  s i te  for  t r ansce l lu l a r  
ac t ive  t r a n s p o r t  of m a n y  inorgan ic  ions. Whi le  t he  exis t -  
ence of sod ium ac t ive  t r a n s p o r t  is c lear ly  d e m o n s t r a t e d ,  
C1- ac t ive  t r a n s p o r t  is m u c h  deba ted .  Some  a t l thors  
(CuRRAN a n d  SOLOMON 1 ; CURRAN ~; CAPRARO et  el. a) h a v e  
g iven  good ev idence  for  a n  ac t ive  t r a n s p o r t  f rom the  
l u m e n  to  t h e  serosa ;  o the r s  (CLARKSON et al, 4, SCKULTZ 
et  el. s) were  n o t  able  to  obse rve  t he  same  p h e n o m e n o n .  
E v e n  t h e  p resence  of a C1- secre t ion  t o w a r d s  t he  i n t e s t i n a l  
l u m e n  ha s  b e e n  obse rved  u n d e r  p a r t i c u l a r  e x p e r i m e n t a l  
cond i t ions  b y  some a u t h o r s  (TIDBALL 6, TAYLOR et  al.~). 

Recen t ly ,  GILLES-BAILLIEN a n d  SCI~OFFENIELS s h a v e  
well  e s t ab l i shed  t he  ex is tence  of a n  ac t ive  C1- t r a n s p o r t  
f rom the  serosa to  t he  l u m e n  across t h e  i so la ted  i n t e s t i ne  
of t he  Greek  Tortoise .  I n  t h e  p r e s en t  work  we h a v e  s tud ied  

t he  effect  of a m e t a b o l i c  i n h i b i t o r  such  as DNP, on C1- 
f luxes  in  b o t h  d i rec t ions  across to r to i se  i n t e s t i n a l  mucosa .  
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