
VOL. 1 4  (1954) SHORT COMMUNICATIONS PRELIMINARY NOTES 

THE N-TERMINAL RESIDUE IN ACID GLYCOPROTEIN* 

by  

K. SCHMID 

The Robert W. Lovett Memorial Foundation, Massachusetts General Hospital, and The University 
Laboratory o/Physical  Chemistry, Harvard Medical School, Boston, Mass. ( U.S.A .) 

437 

Since the  i n t roduc t ion  of t he  f luorodin i t robenzene  ( F D N B ) - m e t h o d  for the  de t e rmina t i on  of 
free a m i n o  g roups  b y  SANGER1, 2, the  N- t e rmi na l  a m i n o  acids  of a large va r i e ty  of p ro te ins  h a v e  been 
identif ied 3, 4. I n  ovomuco id  t he  a m i n o  acid wi th  a free a - a m i n o  group could be m e a s u r e d  sa t i s fac tor i ly  
in spi te  of t he  h igh  c a r b o h y d r a t e  c o n t e n t  5. 

Th i s  c o m m u n i c a t i o n  s u m m a r i z e s  t he  resu l t s  ob ta ined  by  app ly ing  t he  F D N B - m e t h o d  to acid 
g lycoprote in  s, a p ro te in  isolated f rom n o r m a l  h u m a n  p l a s m a  and  also d i s t ingu i shed  by  i ts  large 
mo ie ty  of hexose  and  hexosami ne .  

The  d in i t ropheny l  (DNP)-de r iva t ive  of t h e  na t i ve  a n d  of t he  d e n a t u r e d  6 form of acid glyco- 
p ro te in  were hyd ro lyzed  as ind ica ted  b y  PORTER AND SANGER 2. In  add i t ion  t he  hydro lys i s  was  
pe r fo rmed  wi th  a su l fona ted  ion exchange  resin on t he  hyd rogen  cycle ~. For  ident i f icat ion of t he  
l iberated D N P - c o m p o u n d s ,  t he  original  m e t h o d  of SANGER as well as pape r  pa r t i t ion  c h r o m a t o g r a p h y  
were used  2. The  silica gel p repared  for th i s  purpose  exhib i ted  t h e  repor ted  proper t ies  1 as j udged  
by  t he  RF-va lue s  of DN P -g l yc i ne  and  e -DNP- lys ine  as well as by  i ts  capac i ty  to sepa ra te  D N P -  
a m i n o  acids**.  

Hydro lys i s  of t he  D N P - d e r i v a t i v e s  of bo t h  t he  n a t i v e  and  d e n a t u r e d  acid g lycopro te in  wi th  HC1 
as well as wi th  an  ion exchange  resin yie lded t he  s ame  D N P - c o m p o u n d s ,  none  of wh ich  was  found  
ident ical  w i th  a n y  D N P - a m i n o  acid, a l t h o u g h  special  care was  t a k e n  to ident i fy  a n y  DNP- f r ac t i ons  
which  appea red  to  h a v e  RF-va lues  s imilar  to  a n y  D N P - a m i n o  acid. 

T h e  poss ibi l i ty  t h a t  a D N P - a m i n o  acid could h a v e  been des t royed  du r ing  hydro lys i s  wi th  HC1 
unde r  condi t ions  found  sa t i s fac to ry  for t he  de t e rmina t ion  of t he  N- t e rmina l  a m i n o  acid in ovomuco id ,  
was  rendered  unl ike ly  by  t he  resu l t s  ob ta ined  f rom t he  hyd.rolysate  wi th  a su l fona ted  ion exchange  
resin.  U n d e r  t he  l a t t e r  condi t ions ,  h u m i n  fo rma t ion  was  p r even t ed  by  re leas ing t he  neu t r a l  suga r s  
in to  t h e  a q u e o u s  phase  and  b ind ing  t he  l iberated a m i n o  acids  and  amino  suga r s  to  t he  resin. Since 
t he  hydrolys is ,  b o t h  wi th  HC1 and  wi th  the  ion exchange  resin,  lead to D N P - c o m p o u n d s  which  
w e r e  ident ical  wi th  t hose  ob ta ined  af ter  hydro lys i s  of D N P - g l u c o s a m i n e  t oge the r  wi th  na t ive  acid 
g lycoprote in ,  it  was  conc luded  t h a t  t h i s  p ro te in  ha s  no N- t e rmina l  acid and  t h a t  the  D N P - c o m p o u n d s  
ob ta ined  were a r t i f ac t s  der ived f rom D N P - g l u c o s a m i n e  res idues  of D N P - a c i d  g lycoprote in .  Due  to 
the  ins tab i l i ty  of D N P - g l u c o s a m i n e  it  was  no t  possible  to q u a n t i t a t e  the  resul ts .  Similar  f indings  
have  been repor ted  b y  MEYER AND SCHWARTZ 2. 

F u r t h e r m o r e ,  resu l t s  ob ta ined  b y  app ly ing  EDMAN'S p h e n y l i s o t h i o c y a n a t e  m e t h o d  1° as modified 
by FRAENKEL-CONRAT 11,13, conf i rmed the  absence  of N- t e rmina l  amino  acid in acid g lycopr0te in .  
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** The  D N P - a m i n o  acids  were p repared  and  k ind ly  p u t  a t  m y  disposal  by  Dr.  E. KULONEN, 
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