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2 I - DEOXY COFORMY C I  N : 
DEOXYCOFORMYCIN TO 2 I-DEOXYCOFORMYCIN BY STREPTOMYCES ANTIBIOTICUS 

BIOSY NTHESIS AND ENZY MAT1 C CONVERSION OF 8-KETO- 

J e f f e r y  C .  Hanvey, Elma Smal, Robert J. Suhadolnik*and David C. Baker 

Department o f  Biochemistry, Temple U n i v e r s i t y  School o f  Medicine, 
Phi ladelph ia,  PA 19140; Department o f  Chemistry, U n i v e r s i t y  o f  
Alabama, Un ive rs i t y ,  AL 35486 

Studies on t h e  b iosynthes is  o f  t he  N-nucleoside a n t i b i o t i c s  have 
establ ished t h a t  t h e  pu r ine  and py r im id ine  nucleosides/nucleot ides 
serve as the  carbon and n i t rogen  skeleton, whereas w i t h  t h e  C-nucleo- 

s ide a n t i b i o t i c u s ,  t h e  C-N precursor f o r  t h e  aglycon i s  e i t h e r  acetate 
o r  glutamate . With the  py r ro lopy r im id ine  nucleoside a n t i b i o t i c s  
(toyocamyci n, t ube rc id in ,  and sangi vamyci n )  , e i t h e r  two o r  three carbons 
o f  t h e  N- r i bos ide / r i bo t i de  o f  GTP c o n t r i b u t e  t o  carbons 5 and 6 o f  
t he  p y r r o l e  r i n g  and the  cyano o r  carboxamide group . With t h e  
n a t u r a l l y  occu r r i ng  nucleoside a n t i b i o t i c  con ta in ing  the  1,3-diazepine 
seven-membered r i n g  , 2 ‘-deoxycoformyci n (dCF) ( I ) , t h e  precursor i s  
n o t  immediately obvious. 

I n i t i a l  s tud ies from t h i s  l abo ra to ry  

repor ted t h a t  adenosine con t r i bu ted  t e n  o f  the 

1 

2 

8 q$) 
““$.A$ ‘(“I“;) e leven carbons i n  t h e  b iosynthes is  o f  dCF 3 . 

This communication presents data which show UO H 

t he  b i o s y n t h e t i c  o r i g i n  o f  t h e  -CH2- (i .e. , ZLDEOXYCOFORMYCIN 

carbon-7) o f  dCF. 
s idered f o r  t h e  i n s e r t i o n  o f  t he  one-carbon u n i t  between N-1 and C-6 

o f  t he  pu r ine  r i n g  o f  adenosine. 
con t r i bu ted  carbon-3 t o  the  one-carbon pool  v i a  t e t r a h y d r o f o l a t e .  
second pathway proposed t h a t  carbon-1 o f  Q-r ibose was the  one-carbon 
donor. 
a n t i b i o t i c u s  t o  which e i t h e r  [3-13C]serine o r  [ l-13C]Q-ribose was 
added revealed t h a t  carbon-7 o f  dCF was enr iched w i t h  13C from 
1-r ibose,  bu t  not from ser ine.  

Two pathways were con- 

One pathway proposed t h a t  s e r i n e  
The 

I3C-NMR analyses o f  dCF i s o l a t e d  from c u l t u r e s  o f  Streptomyces 

A b iosyn the t i c  mechanism f o r  t h e  

495 
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u t i l i z a t i o n  o f  carbon- l  o f  - Q- r ibose  would i n v o l v e  convers ion  

which i s  then c o v a l e n t l y  l i n k e d  a t  N-1 o f  t h e  adenine r i n g  (presumably 

ATP). 
w i t h  t h e  except ion  t h a t  o n l y  carbon-1 o f  D- r ibose - i s  u t i l i z e d  by 
- S. a n t i b i o t i c u s .  

t h e s i s  o f  dCF, 8-ketodeoxycoformycin, i s  conver ted  t o  dCF by t h e  
enzyme, 8-ketodCF dehydrogenase. Th is  enzyme has been i s o l a t e d  and 
p a r t i a l l y  p u r i f i e d  f rom c e l l  e x t r a c t s  o f  2. a n t i b i o t i c u s .  The enzyme 
r e q u i r e s  NADPH and removes o n l y  t h e  proS hydrogen. 
reduc t i on  o f  8-ketodCF proceeds such t h a t  t h e  8-hydroxy l  o f  dCF 
has t h e  c o n f i g u r a t i o n .  Supported by N I H  research  g r a n t  AI22296. 

t o  PRPP 

Th is  mechanism i s  s i m i l a r  t o  t h e  b iosyn thes i s  o f  h i s t i d i n e  

One o f  t h e  p o s t u l a t e d  i n te rmed ia tes  i n  t h e  b iosyn-  

The enzymatic 
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