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Fig. 2. CPK molecular  model of the polypept ide  forming a possible receptor  site for 5HT shown bound.  Aminoacids  107-112 are left  out.  ] 'hey  
form a s imple/J- turn .  

&hydrocarbon: ring hydrocarbons to Methyl-Arg, 2. 
Polar: - -NH~+ to Gin O: hydroxyl O from Arg = NH~+ 
and ring NH to Gln (102) O. Note that  the Gln-Arg 
carbon-carbon bond (120-221) is twisted by a break in the 
fl-conformation. The /3 CO = NH hydrogen bond is re- 
placed by a hydrogen bond from Ser (114) OH to peptide 
O (Pro - 122) and possibly a second from Arg (112) to the 
next peptide O (123). This twist is necessary for the Arg- 
5HT interaction described. Gln (120) binds by a hydrogen 
bond to the carbonyl O of Ala (117). 

The complex (Trp-Gln-Arg) somewhat resembles in 
size, form and charge distribution the molecule of strych- 
nine. This may explain the convulsant activity of the 
basic protein when injected intraventricularly 1. The 
function of 5HT in this position might be to maintain 
this segment of the protein molecule in its /j-conformation 
or to disrupt it by a charge transfer operation (to Trp). 
This hypothesis can be tested by direct physical investiga- 
tions using NMR, ORD and CD techniques of the con- 
formation of these polypeptides ~. 

Zusammen/assung. Es bestehtc die Annahme (CARNEGIE 
1970), dass das basische Gehirnprotein als Rezeptor fiir 
Serotonin wirkt, und es wird der Vorschlag fiir molekular- 
biologische Reaktionen yon Serotonin-Rezeptoren ge- 
macht. 
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The Linear Amino Acid Sequence of-~aAcid Glycoprotein 

Although el-acid glycoprotein (orosomucoid), a human elucidation of its primary structure has been hampered 
plasma globulin (for review see ref. 1), is probably the most by the inability of investigators to establish the amino- 
extensively studied protein with regard to the structure ~ terminal sequence, since digestion of el-acid glycoprotein 
and biosynthesis 3 of its carbohydrate moiety, it is only by specific (chymotrypsin and trypsin) and nonspecific 
very recent that  significant information concerning its (pronase) proteases does not yield overlapping peptides, 
amino acid sequence has been reported4,5. The complete but affords the same pyrrolidone carboxylic acid, PCA- 
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PeA lie Pro Le C s ta s e ~ - ~ -  -~,~-Ata-A_.~sn- Le_.~u-~-Pro-VaI-Pro- Ite-Thr-ASn-Ata-Thr- Leu-Asp-Arg-I[eq 

Tilr-O[y-LyS-Ala-..Iremain!ng sequence wit~ tour CliO-units) . . . .  hr-lte-Ser-Arg l . 
Tyr-vat-Bty- 6ty- 6tn-6tu- H,siVat- Ata- H,siteU- Leu-tte-teu-Ar~Asp-Tnr-L~,s-rhr- Leu-lletl, 

T-l  . ~ T-Z " J  

Leu-Ata-Phe-Asp . . . . .  [remaining 6z-residues of CNBr-[) . . . . . .  6tu-Gty-6tu-Ser 

The linear amino acid sequence of cq;acid gly- 
coprotein. PCA (--) was cleaved specifically 
with pyrrolidoneearboxylyl peptidas e. The 
amino-terminal sequence of the enzymatically 
modified CNBr-I was then established by the 
direct Edman degradation technique (--~). 
The sequence of the carboxyl-terminus of 
CNBr-I is indicated by the 2 peptides T-1 and 
T-2. The cleavage of T-1 effected by N-bro- 
mosuc einimide is signified by the 2 arrows ( + ). 

c o n t a i n i n g  t e t r apep t ide ,  PCA-I le -Pro -Leu .  As will be  
s h o w n  in t he  p re sen t  paper ,  t h i s  p r o b l e m  could be  resolved 
b y  c leavage  of PCA f rom t h e  a m i n o - t e r m i n a l  cyanogen  
b r o m i d e - f r a g m e n t  of th i s  g lycopro te in  (CNBr-I)  4 b y  t he  
h igh ly  specific enzyme,  p y r r o l i d o n e c a r b o x y l y l  pept idase ,  
a n d  s u b s e q u e n t  s tepwise  chemica l  d e g r a d a t i o n  of t he  
e n z y m a t i c a l l y  modi f ied  CNBr- I .  Moreover ,  t he  p rev ious ly  
u n k n o w n  pep t ide  sequence  t h a t  l inks  C N B r - I  to  t he  
c a r b o x y l - t e r m i n a l  C N B r - f r a g m e n t  (CNBr : I I )  5 of t he  
p ro te in ,  could  also be  e luc ida ted .  

F o r  t he  p r e sen t  s t u d y  e~-acid g lycopro te in  was isola ted 
f rom pooled n o r m a l  h u m a n  p l a s m a  6 a n d  d e m o n s t r a t e d  
to  be  h o m o g e n o u s  as j udged  b y  severa l  c r i t e r ia  of p u r i t y  1, L 
Th i s  g lobul in  possesses a single po lypep t ide  chain~ to 
wh ich  5 he t e ropo lysaccha r ide  un i t s  s, a c c o u n t i n g  for 40% 
of t h e  p ro t e in  b y  weight ,  are a t t a c h e d .  

Af te r  c leavage  of th i s  g lycopro te in  w i t h  C N B r  a n d  
s u b s e q u e n t  r educ t i on  a n d  a lky la t ion ,  C N B r - I  was isola ted 
b y  S e p h a d e x  G-100 c h r o m a t o g r a p h y .  Fo r  t he  r e m o v a l  of 
t h e  a m i n o - t e r m i n a l  py r ro l idone  ca rboxyl ic  acid residue, 
C N B r - I  was  t r e a t e d  w i t h  p y r r o l i d o n e c a r b o x y l y l  pept i -  
dase  9. A n o t h e r  a l iquo t  of C N B r - I  was  t r i f luo roace ty -  
lu ted  1~ a n d  diges ted w i t h  T P C K - t r y p s i n .  The  resu l t ing  
diges t was  passed  t h r o u g h  a S e p h a d e x  G-50 c o l u m n  in 
o rder  to  ach ieve  a n  in i t ia l  f r a c t i o n a t i o n  in to  a glycopep-  
t ide  a n d  a pep t ide  f ract ion.  The  c a r b o h y d r a t e - f r e e  
pept ides ,  a f t e r  r e m o v a l  of t he i r  t r i f luo roace ty l  residues,  
were s epa ra t ed  f rom each  o t h e r  and  pur i f ied  b y  conven-  
t i o n a l  p rocedures  n One of t h e  r e su l t i ng  pep t ides  (T) t h a t  
d i s t i ngu i shed  i tself  b y  i ts  c o n t e n t  of homoser ine ,  ind ica t -  
ing t h a t  i t  was  der ived  f rom t he  c a r b o x y l - t e r m i n u s  of 
CNBr- I ,  was  selected for f u r t h e r  inves t iga t ion .  H o m o -  
gene i ty  of th i s  pep t ide  was e s t ab l i shed  b y  h igh-vo l t age  
e lec t rophores i s  a t  p H  1.8 a n d  6.4, a n d  b y  a m i n o - t e r m i n a l  
a m i n o  acid analysis .  The  a m i n o  acid sequence  was es tab-  
l ished b y  t he  d i rec t  ~2 a n d  ind i rec t  la E d m a n  procedures  
a n d  b y  t h e  ana lys i s  of c a r b o x y p e p t i d a s e s  A a n d  B digests.  
Chemica l  c leavage  a t  t he  h i s t id ine  l inkages  was ach ieved  
w i t h  N-b romosucc in imide  (NBS) n.  

The  resul t s  of t he  p r e s en t  s t u d y  revea l  t he  fol lowing 
f ind ings :  1. The  specific e n z y m a t i c  deg r ada t i on  of 
C N B r - I  p rov ides  conclus ive  ev idence  t h a t  PCA rep resen t s  
t he  a m i n o - t e r m i n u s  of th i s  f r agmen t ,  t h u s  p rov id ing  addi-  
t i ona l  a n d  co r robora t ive  ev idence  t h a t  PCA indeed  is t he  
a m i n o - t e r m i n a l  res idue  of e l -ac id  g lycopro te in  as r epo r t ed  
ear l ier  5. 2. Af te r  c leavage  of PCA t he  e n z y m a t i c a l l y  modi-  
fied CNBr- I  was  d i rec t ly  accessible  to  E d m a n  degrada-  
t ion.  E i g h t  s teps  (direct  E d m a n  procedure)  a f forded t he  
sequence  wh ich  ove r l apped  b y  5 r e s idueswi th  t he  p rev ious ly  
e s t ab l i shed  sequence  of t he  22-amino acid g lycopept ide  
der ived  f rom C N B r - I  ~ (Figure) ;  and  3. One c a r b o h y d r a t e  
u n i t  is in  close p r o x i m i t y  to t he  a m i n o - t e r m i n u s  of t he  
p r o t e i n  be ing  a t t a c h e d  to t he  15 t h  res idue (Figure).  

F o r  t he  e luc ida t ion  of t h e  c a r b o x y l - t e r m i n a l  region of 
CNBr- I ,  t he  m e n t i o n e d  pep t ide  T was  d iges ted  w i t h  
t r y p s i n  y ie ld ing  a long (T-l)  and  a sho r t  (T-2) pep t ide  

(Figure).  Because  of t he  u n u s u a l  sequence  ( -Leu-Leu-I le-  
Leu-) loca ted  a t  t he  c a r b o x y l - t e r m i n a l  sequence  of T- l ,  
th i s  pep t ide  was c leaved  a t  i ts  2 h i s t id ine  res idues  w i t h  
N-bromosucc in imide .  Ut i l i z ing  t he  resu l t ing  p e n t a p e p t i d e ,  
Leu-Leu- I le -Leu-Arg ,  t he  s t r u c t u r e  of the  ca rboxy l -  
t e r m i n a l  region of C N B r - I  could be e s t ab l i shed  u n a m b i -  
guously.  

The  p r e sen t  s t u d y  essent ia l ly  comple tes  t he  l inear  
a m i n o  acid sequence  of or-acid g lycoprote in .  I t  shou ld  be  
n o t e d  t h a t  t h i s  is t he  f i rs t  t i m e  t h a t  t he  a m i n o  acid 
sequence  of a g lycopro te in  which  possesses 5 c a r b o h y d r a t e  
un i t s  is descr ibed 14; 15. 

Zusammen/assung. Es  gelang, die l ineare  Aminos~ure -  
sequenz  yon  s a u r e m  ~ l -Glykopro te in  (Orosomucoid) ,  e inem 
Globu l in  des mensch l i chen  P lasmas ,  aufzukl~Lrem 
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