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NUCLEOSIDES 61 NUCLEOTIDES, 4 ( 1 & 2 ) ,  295 (1985) 

BIOTIN-LABELED SYNTHETIC OLIGODEOXYRIBONUCLEOTIDES:  
CHEMICAL SYNTHESIS AND USES AS HYBRIDIZATION PROBES. 

Andr6 Chol l e t *  and E r i c  H.Kawashima, 
BIOGEN S . A . ,  P.O.Box, CH-1211 Geneva 24, S w i t z e r l a n d .  

Severa l  b i o t i n y l  a ted  s y n t h e t i c  o l  i g o d e o x y r i  b o n u c l e o t i d e s  have been 
s e l e c t i v e l y  p r e p a r e d  b y  a s i m p l e  and e f f i c i e n t  chemica l  method. T h i s  
p r o c e d u r e  a l l o w s  t h e  s p e c i f i c  and c o v a l e n t  c o u p l i n g  o f  one b i o t i n  m o i e t y  
t o  any 5 ' - k i n a s e d  u n p r o t e c t e d  oliqodeoxyribonucleotide t h r o u g h  an 
aminoa lky lphosphoramide l i n k e r  arm'. . The r e a c t i o n s  a r e  per fo rmed i n  
aqueous s o l u t i o n s  on u n p r o t e c t e d  o l i g o n u c l e o t i d e s  and proceed c l e a n l y  
w i t h  good y i e l d s .  T h i s  method i s  i n s e n s i t i v e  o f  t h e  l e n g t h  o f  t h e  
p o l y n u c l e o t i d e ,  o f  t h e  n u c l e o t i d e  sequence and o f  t h e  n a t u r e  o f  t h e  
5 ' - t e r m i n a l  n u c l e o t i d e .  

0 
H 0 

n= 2,6 
B= A,C,G,T 
R =  5 ' - 0 1  i g o d e o x y r i  b o n u c l e o t i d e  
n= B= 2,6 A,C,G,T b P 0 i R  
R =  5 ' - 0 1  i g o d e o x y r i  b o n u c l e o t i d e  

The amount o f  b i o t i n  and t h e  s i t e  o f  i t s  a t tachment  t o  DNA a r e  
s t r i c t l y  c o n t r o l l e d .  There  i s  no n o t i c e a b l e  d i s t u r b a n c e  o f  t h e  
h y b r i d i z a t i o n  p a t t e r n  ( s t r e n g t h  and s e l e c t i v i t y )  o f  t h e  b i o t i n - l a b e l e d  
p r o b e  compar ing t o  non-mod i f ied  DNA. B i o t i n - l a b e l e d  o l i g o m e r s  (20-mer 
and 23-mer) complementary t o  a p l a s m i d  o f  known base sequence have been 
p r e p a r e d  and p u r i f i e d  t o  homogenei ty  e i t h e r  by a f f i n i t y  chromatography  
on a v i d i n - a g a r o s e  o r  b y  d e n a t u r i n g  p o l y a c r y l a m i d e  g e l  e l e c t r o p h o r e s i s .  
These probes  were h y b r i d i z e d  t o  d o t  and Southern  b l o t s  o f  t a r g e t  p l a s m i d  
DNA i m m o b i l i z e d  on n i t r o c e l l u l o s e  f i l t e r s .  D e t e c t i o n  o f  as l i t t l e  as 
2-6 f m o l  DNA was done by i n c u b a t i n g  t h e  f i l t e r s  w i t h  s t r e p t a v i d i n  and 
b i o t i n y l a t e d  fo lymers  o f  a l k a l i n e  phosphatase and v i s u a l i z i n g  t h e  
complex formed . 

B i o t i n y l a t e d  o l i g o n u c l e o t i d e s  s h o u l d  p r o v e  t o  be v e r y  u s e f u l  as 
s t a b l e  and n o n - r a d i o a c t i v e  probes  t o  i d e n t i f y  and l o c a t e  s p e c i f i c  DNA o r  
RNA sequences. 
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