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gastric mucosa from the pylorus region and crystalline cyanocob, 
taterials, a conjugated protein has been prepared in highly purifi~ 
f the starting material by the moving boundary method reveah 
ats which have been separated by combining various techniques. 
preparation obtained by fractional ethanol precipitation at  lc 
strength, two different paths to further purification were follow, 

ined were compared. The isolation of Fraction A * involved electr 

3n VII-c-2-B-a prepared by two of us (K.G.S., and D.J .O'C.) .  

• u l-l. ~ARLET 

Laboratories of N.V. Organon, 

KURT G. 

Polytechnic Ins 

Employing extracts of hog 
amin (vitamin Bxz ) as starting materials, 
form. Electrophoretic analysis of 
three principal protein components 

From a partially purified 
temperature and moderate ionic 
and the final prcducts thus obtained 

• Fraction A was preparation 

[ L - t h r6on ine ,  i D -a l lo i so leuc ine ,  4 m o  
et N-m6thylvaline). 

sition, mats D-valine au lieu de D-allots 
en accord avee le bilan azot6 ci-desso 

C. 

TABLEAU II 

9.9% th6orique ION 

I.O I N 

0.9 i N 
2.0 2 N 
1.5 2 N  

2.0 2 N  
4-4 4 N 
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x x - - - r  . . . . . . .  
ra t ions  exh ib i t  severa l  well-defined m a x i m a  
u l t r av io l e t  a n d  vis ible  regions  of the  s p e c t r u m ,  
' co inc id ing  w i th  those  of v i t a m i n  Bs~. T he  ! I [ 
a u m  a t  278-279  m #  is m u c h  h ighe r  t h a n  in # ! ! 

c o b a l a m i n  because  of t he  presence  of prote in ,  ~ ! 
as one of t h e  p e a k s i s  f ound  a t  363 m/z i n s t ead  ~s0 ! i 
361 m g  as in t h e  case of free c y a n o c o b a l a m i n .  ! I 

I"  bsorp t ion  spec t r a  of F rac t ion  B, of free cya-  ! 
a l amin  a n d  of a pa r t i a l ly  purif ied p r e p a r a t i o n  ~ ~;t i 
762) are  r ep roduced  in Fig. i .  
?he ana ly t i ca l  e lec t rophores is  e x p e r i m e n t s  on 
on A,  due  to  t h e  smal l  q u a n t i t y  avai lable ,  
car r ied  o u t  in a micro-e lec t rophores i s  cell. 

on ly  one  b o u n d a r y  was  obse rved  the re  was  
ziable b o u n d a r y  sp r ead i ng  ind ica t ing  a ce r ta in  ;~ ~ - m ~  
; o f  he t e rogene i ty .  F r ac t i on  B, wh ich  was  
ble in s o m e w h a t  larger  q u a n t i t y ,  could Fig. I. Absor  I 
ned  in a s t a n d a r d  cell. There  was  an  ind ica t ion  coba l amin  p~ 

presence  of an  add i t i ona l  m i no r  c o m p o n e n t  compa red  wil 
her  mob i l i t y  in th i s  p repa ra t ion .  All de te rmi -  ac t ive  cobala 
Ls were m a d e  in p h o s p h a t e  buffer  a t  p H  7.7 

7he mobi l i t ies  of t h e  b o u n d a r y  of t he  p i nk  p ro te in  t o g e t h e r  w 
(Kle t t  a p p a r a t u s )  a n d  of u l t r acen t r i f uga l  e x a m i n a t i o n s  (Sp 

I. Th i s  tab le  also shows  t he  p ro te in  c o n c e n t r a t i o n s  and  t h e  n 
the  Svedbe rg  equa t ion ,  a s s u m i n g  a pa r t i a l  specific v o l u m e  oJ 

P H Y S I C A L - C H E M I C A L  P R O P O R T I E S  O F  P U R I F I E D  C O B A L A M I N  

pro te in  p repa ra t i on  I .F.  835B , 
w i th  t he  spec t ra  of a still  clinical 

coba l amin  pro te in  concen t r a t e  I .F.  7 
and  cyanocoba l amin .  

wi th  t he  resu l t s  of diffusion expe~ 
finco u l t racen t r i fuge)  are  g iven  

t h e  molecu la r  we igh t  va lues  ca lculab  
of o.75 for t he  pro te in .  

~ I I N  P I ~ O T E ] N  P I ~ E P A R A T I O N S  

rot :  p h o s p h a t e  buffer, p H  7.7, /* = o.I) 

B 

t y  (u. Io  5 cm~/sec]v) - - 3 . o  (asc.) 
- -  2.3 (desc.) 

0.48 
t ( S ~ o "  1 0 1 3  cm/sec /dynes )  4.5 
0" I°~ cmZ/sec) 4.3 
:a lcula ted f rom S and  D) IOO,OOO 

I .F.  835 B p repa red  b y  H . G . W .  wi th  collal~oration of ] 
I D  J .  W .  D E  V R I E S .  

,lessor R. WOLFF (Laboratoi re  de Chimie  biologique,  Nancy ,  F r anc  
~ssays, and  to Professor  PAUL R.  BORKHOLDER {Yale Un ive r s i t  
) for t he  pe r fo rmance  of t he  a s s a y s  e m p l o y i n g  t he  E. coli m u t a n  

of h i g  
nation:  
a n d  ionic s t r e n g t h  o.1. 

The  
m e n t s  
Tab le  
u s ing  t he  

(solvent  : 

Fraction 

Elec t rophore t i c  mob i l i t  

P ro t e in  c o n c e n t r a t i o n  (%) 
S e d i m e n t a t i o n  c o n s t a n t  
Diffus ion c o n s t a n t  (D~ 
Molecular  we igh t  (M  s calculate(  

* F r ac t i on  B was  p r epa ra t i on  
H U R ~ K A M P ,  P .  A .  M .  SWEEP AND 

** Our  t h a n k s  are  due  to Professor  B 
for  some  of t h e  L. Leichmannii  assa~ 
New H a v e n ,  Connec t i cu t ,  U.S.A. 
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) u n d a r y  m e t h o d  a t  p H  7, a n d  repeate(  
~parat ion,  F r a c t i c n  B*, was  ob ta ined  
phores i s  in a cellulose powder  suppor t i  
med i a t e  e lec t rophore t ic  mob i l i ty  was  ¢ 
p i nk  colour  wh ich  is due  to t he  presel  
as  d e t e r m i n e d  by  microbiologica I empl¢ 
?er m g  of F rac t ion  A and  12. 3 /xg per  
at ion) .  All of t he  v i t a m i n  Bx. 2 was  foun 
se tes ts .  F u r t he r ,  upon  repea ted  dia lys  

embrane .  W h e n  t he  v i t a m i n  ]312 conte  
m p l o y i n g  t h e  ~a 
a lamin  for t he  ~1 ! 

f ound :  Frac -  [ i  ! 
2.8 #g  per  mg.  
h r o m o p r o t e i n  t I I 

be p t ion  spec t  

T A B L E  I 

et 

- - 2 . 0  (asc.)  

0.43 
4-75 
3.6 

a t ed  128,ooo 

n s u l p h a t e  

h igh  s t a t e  
~ i n  in t he  
mannii*** 
n B (both  
n d "  form, 
~in mo ie ty  
a t ed  f rom 

~C~BRLR~IN 

k-° 
s t  purif ied 

a s  

tlly 
'62 

~eri- 
in 

Lated 

B .  

T, France)  
:y, 

t a n t .  



s such probab ly  does not  occur in na tu re  under  Fhysiologica 
~eing linked to polypept ides  or prote ins  r a the r  t h a n  to a cyal 
7he clinical ac t iv i ty  in pernicious anemia  pa t ien ts  in relaps~ 
dlowed at  var ious s tages t h r o u g h o u t  the  purification. Part ial l  3 
ons A and B were obta ined showed such clinical act ivi ty:  
um of which is given in Fig. I, and which has a v i tamin  
nined wi th  L. Leichmannii, provided a very good clinical res 
and 3.o mg per  day respectively. 
?ractions A and B, however,  failed to show any  clinical effect 
aunts  corresponding to 5/~g of bound  v i tamin  B l v  
kl though it would thus  appear  t ha t  the cobalamin protein  h 
t hematopoiet ic  activity,  the quest ion whe the r  it represents  
r'" is at  present  under  investigation. 

IDENCE FOR A NEW INTERMEDIATE IN T~ 

COUPLED TO ~-KETOGLUTARATE C 

D. R. SANADI,  D A V I D  M. GIBS(  

P A D M A S I N I  A Y E N G A R  AND L U D O V I C  

Institute ]or Enzyme Research, University of Wisconsin, 

FHE PHOSPHORYLATION 

PXIDATION* 

O U E L L E T  

Madison, Wis. (U.S.A.) 

succinyl CoA (reaction i) 1 has been linked to the phosphory la t i  
?horylat ion sys tem has now been resolved into two separate  enzym 

if+ + CoA--> Succinyl CoA + D P N H  + H + + CO, 

*A + A D P  + Pi ~-  Succinate + CoA + ATP 

lyze consecutive reactions and involve a new intermediate.  Enzy~ 
an acetone powder  ex t rac t  of beef hear t  mi tochondr ia  or of wash 
;ion wi th  a m m o n i u m  sulfate and ethanol.  Prepara t ion  B is obtain 
:t of beef hear t  mitochondria .  The act ivi ty  of the individual a 
ifferent assays is shown in Table I. 

he American Hea r t  Association and Nat ional  Hea r t  Ins t i tu te ,  N.I .  
will be used: KG for a -Ketoglu tara te ,  CoA or CoA-SH for coenzyl 

rote, ATP for adenosine t r iphosphate ,  Pi for or thophosphate ,  DI  
de, THAM for t r i shyd roxymethy l  aminomethane ,  and - S H  

EVIDENCE 

The oxidation of KG** to 
of A D P  (reaction 2) ~, s. The phoslc 

KG + D P N  + 

Succinyl CoA 

designated A and  B, which catal" 
p repara t ion  A is prepared  f rom 
pig kidney residue by  fraet ionat ion 
f rom an acetone powder  ex t rac t  
combined prepara t ions  in two different 

* Suppor ted  b y  gran ts  f rom the  
** The following abbrevia t ions  

A, A D P  for adenosine diphosphate ,  
for d iphosphopyridine  nucleotide 
sulfhydryl .  

t m a y  be concluded t h a t  the pink protei 
lumerical  differences between the valu 
ficant. I t  might  be ment ioned t h a t  the 
85 % concentrat ion,  was found to be 4 
0.  

ria, the pink protein  represents  a well 
her  t han  an adsorpt ion  complex. The 
ach molecule of the conjugated  protein  
o be identical wi th  the  so-called "v i tan  
obably  also in h u m a n  gastric juice. Coh 
as of Fract ion B as weU as the presenc~ 
, lend suppo r t  to the  a s sumpt ion  tha t  

ne m a y  conclude t h a t  the cyano-grou l 
icate t h a t  the cobalamin prote in  descrilz 

ical condition 
cyano-group) .  

pse upon  dai 
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