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S u m m a r y  

R a b b i t s  a n d  c h i c k e n  w h i c h  eas i ly  ge t  e x p e r i m e n t a l  
arteriosclerosis ,  h a v e  v e r y  tow va lues  of s e r u m  muco-  
proteins .  H i g h  va lues  are  found  in  ra ts ,  where  t h e y  are 
s igni f icant ly  h i g h e r  t h a n  in  men.  

Elaboration of Vitamin Ble by 
E s c h e r i c h i a  c o l i  ~ 

U n c e r t a i n t i e s  r ega rd ing  t h e  role p l a y e d  b y  cyanocoba l -  
amin  (B12) a n d  m e t h i o n i n e  in  t h e  m e t a b o l i s m  of micro-  
organisms i nduced  us  to  s t u d y  t h e  e l a b o r a t i o n  of B n -  
ac t ive  m a t e r i a l  b y  Escherichia coli w h i c h  would  sa t i s fy  
the  B12- requ i rement  of Euglena gracitis, Ochromonas 
malhamensis, a n d  Lactobacillus leichmannii.  F o r  t h i s  pu r -  
pose we used  t h e  m u t a n t  s t r a in ,  E. coli 113-3, i t s  p a r e n t  
s t ra in  (ATCC No. 9637) a n d  a wild  t y p e  E.  coli i sola ted 
from n o r m a l  h u m a n  feces. 

Since t h e  m u t a n t  E.  coli 113-3 h a s  a n u t r i t i o n a l  re- 
q u i r e m e n t  a l t e r n a t i v e l y  sa t i s f ied  b y  BI~ or  m e t h i o n i n e  2, 
the  e x p e r i m e n t s  r e p o r t e d  be low were des igned  to  p e r m i t  
inferences as  to  t h e  role of m e t h i o n i n e  in  b i o s y n t h e s i s  of 
Bn- l ike  m e t a b o l i t e s .  

Methods: E.coli .  F o r  t he  e x p e r i m e n t s  r e p o r t e d  here  we 
used a wi ld  t y p e  E.  coil ATCC 9637, t he  p a r e n t  of 113-3,  
which  se rved  as p r o t o t r o p h i c  con t ro l  for  t h e  m u t a n t  E. coli 
113-3. These  o r g a n i s m s  were  g r o w n  for  3 d a y s  in B u r k -  
holder ' s  m e d i u m S ;  t h e  cells were  co l lec ted  b y  cen t r i fuga -  
t ion, r e s u s p e n d e d  in d is t i l led  wa te r ,  a n d  tyophi l ized .  
S u p e r n a t a n t s  f r o m  e a c h  o r g a n i s m  were  c o n c e n t r a t e d  
10-fold u l lde r  r educed  pressure .  T h e i r  B ~  c o n t e n t  was  
assayed.  

B n assays: M e t h o d s  for  t h e  d e t e r m i n a t i o n  of Bls  
using E.  gracilis Z. ,  O. malhamensis,  a n d  L. leichmannii 
as t e s t  o r g a n i s m s  h a v e  b e e n  o u t l i n e d L  Samples  of t he  
s u p e r n a t a n t s  a n d  tyophi l ized  o r g a n i s m s  were  a u t o c l a v e d  
a t  p H  4-5 w i t h  m e t a b i s u l f i t e  t o  l i be ra t e  a n d  s tab i l ize  B~v 
This  h y d r o l y s i s  is in su f f i c i en t  to  b r e a k  d o w n  deoxy-  
ribosides.  

Results : The  c o n c o r d a n t  low va lues  b y  t he  Ochromonas 
and Euglena assays  (Table) ,  show l i t t le  a s sayab le  B12 in 
the  bodies  a n d  t h e  s u p e r n a t a n t  of m e t h i o n i n e - g r o w n  
E. coli 113-3; t h e  h i g h  in i t i a l  va lues  o b t a i n e d  w i t h  L. 
leichmannii for  t h e  c u l t u r e  f luids of m e t h i o n i n e - g r o w n  
E. coti 113-3 a re  a l m o s t  c e r t a i n l y  a t t r i b u t a b l e  to  deoxy-  
ribosides.  \Ve a s sume  t h a t  t he  O. malhamensis assay  yields  
values  c loses t  to  t h e  t r u e  B n - c o n t e n t  a. 

Very  l i t t l e  Bx, was  f o u n d  in b o t h  wild t y p e  E.  coli 
s t ra ins  g rown  w i t h  n e i t h e r  m e t h i o n i n e  no r  B n .  T h e  s t imu-  
la t ion b y  m e t h i o n i n e  of B12-produet ion  (see s u p e r n a t a n t  
values Table)  in  wild t y p e  E.  coli ( f rom feces) suppo r t s  
BRAY a n d  SttF.MIN'S 5 f i n d i n g t h a t  m o s t  of t h e  a n g u l a r  
m e t h y l  g roups  of Ble c a n  o r ig ina t e  f rom m e t h i o n i n e .  N o t  
all E.  coli s t r a i n s  show t h i s  effect,  as  d e m o n s t r a t e d  b y  t h e  
failure of  m e t h i o n i n e  to  s t i m u l a t e  B ~ - p r o d u c t i o n  in  E.  
coli 9736 a n d  ~ts m u t a t e d  s t ra in .  

W h e n  B12-act iv i ty  of cells, as a s sayed  w i t h  e i t he r  O. 
malhamensis or E.  gracilis, is d e d u c t e d  f rom t h e  L. leich- 
mannii  resul ts ,  t h e  di f ference m a y  be  a t t r i b u t e d  to t he  
presence of deoxyr ibos ides .  S u p p l m e n t a t i o n  for  all  t h r e e  
E. coli s t r a i n s  w i t h  Ba2, b u t  n o t  w i t h  m e t h i o n i n e ,  r e su l t ed  
in s t r i k ing  inc reases  of deoxyr ibos ides .  

The  low c o n t e n t  of  a s s a y a b l e  B ~  in s u p e r n a t a n t s  f rom 
E. coli 113-3 cells g rown  o n  m e t h i o n i n e ,  impl ies  t h a t  B~,- 
by-pass ing  fac to r s  for t h e  a s say  o r g a n i s m s  are  a b s e n t  
here. F u r t h e r  ana lys i s  of t h e  B n - b y - p a s s i n g  p r o b l e m  m a y  

Vitamin Bl~-content of Escherichia coil 
'Bt2' of the culture medium = cyanoeobalamin; 'meth.' = methio- 
nine. B n content is expressed as Extxg/ml for culture supernatants 

and i~[zg/mg for dried ceils 

Metabolite 

Organism added]liter L;a/e/n)i 

! 

coli no Ba2, no meth.  ] 16 E. 
wild-type meth.  0.1 g I 7 
isolate Bx~ 0.I pg  600 
E. coli meth. 0-1 g 39 
113-3 BI~ 0-I [zg 850 
E. coil no B12, no meth.  27 
9736 meth.  0-1 g 30 

B n 0-1 vg 300 

A. Dried Cells ([~[zglmg) 

Assay System 

O. malka- ] 
mensis I 

0.6 .... 
10 
50 

3 
130 

3 
3-7 

75 

0.65 
10 
26 

3 
306 

6"6 
4"0 

70 

B. Supernatants (~g /ml )  

Organism 

E. coti 
wild-type 
isolate 
E. coli 
113-3 
E. coli 
9736 

added]liter L. leich- 
mannii 

no Blz, no meth. 104 
meth. 0.1 g 298 
Bvz 0.1 txg 1500 
meth. 0.1 g 563 
B~2 0.1 ~g 740 
no BI~, no meth.  100 
meth.  0-1 g 60 
B,~ 0.1 l~g 130 

O. malha- 
mensis 

6 
200 
463 

10 
175 

20 
6 
2 

E. gracilis 

1 
233 
800 

9 
604 

6 
10 
10 

requ i re  t h e  use of n a t u r a l  Bt~-free ma te r i a l s ,  p r e p a r e d  
biologically,  p e r h a p s  b y  mic roo rgan i sms .  These  com-  
p o u n d s  m a y  be  of r e s t r i c t ed  d i s t r i b u t i o n  a n d  could  em-  
b o d y  1-carbon  f r a g m e n t s  such  as t h e  m e t h y l  p u r i n e s  a n d  
m e t h y l  p y r i m i d i n e s  r e c e n t l y  desc r ibed  b y  LITTLEFIELD 
a n d  DUNI~ 6. T h e  lack  of Bt~ a c t i v i t y  in  y e a s t  a n d  h i g h e r  
p l a n t s  o r ig ina l ly  s ignal led  t h a t  B t ,  h a s  a r e s t r i c t e d  d is t r i -  
b u t i o n  c o m p a r e d  w i t h  o t h e r  B v i t a m i n s ;  t h e  p r e s e n t  re-  
su l t s  sugges t  t h a t  B ~  b y - p a s s i n g  c o m p o u n d s  are  e v e n  
more  r e s t r i c t ed  in d i s t r i b u t i o n .  
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Rdsurnd 

Les a u t e u r s  o u t  c o n s t a t 6  l ' a b s e n c e  de  la  v i t a m i n e  B n 
d i n s  le corps  1 ° de E. coli 113-3, 2 ° de  son p a r e n t  p r o t o -  
t r o p h i q u e  e t  3 ° d a n s  la  souche  sauvage .  Le  t i t r e  de Bt~ 
darts le mil ieu de  cu l t u r e  s ' e s t  t r o u v 6  f o r t e m e n t  a u g m e n t 6  
p a r  l a m 6 t h i o n i n e ,  dar ts  le cas  de la souche  s a u v a g e  u n i q u e -  
m e n t .  E n  a j o u t a n t  de  la  c y a n o c o b M a m i n e  on  a o b t e n u  
d i n s  les t ro i s  cas  u n e  a u g m e n t a t i o n  de  d6soxyr ibos ides .  
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