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A R A P I D  PROTOCOL FOR SITE-DIRECTED MUTAGENESIS AND GENE SYNTHESIS 
USING SYNTHETIC OLIGONUCLEOTIDES. 

M. Win tze r i t h ,  M. Zenke, T. Grundstrom, H. Matthes, C. Schatz, 
A. Staub and P. Chambon*. 

LGME du C.N.R.S., U184 de l ' I N S E R M ,  F a c u l t 6  de Medecine, 
11, rue  Humann, 67085 STRASBOURG C6dex - FRANCE 

Summary : DNA segments o f  100 t o  150 nuc leo t i des  i n  l e n g t h  have been 
assemb7ed by o v e r l  appi ng s y n t h e t i c  01 i gonucl e o t i  des and c loned  
d i r e c t l y  i n t o  t h e  s i n g l e  stranded vec to r  M13 w i t h o u t  p u r i f i c a t i o n  o f  
t h e  s y n t h e t i c  DNA segments p r i o r  t o  c lon ing .  

harbour s t i c k y  ends a t  both the  5 '  and t h e  3 '  ends o f  t h e  s y n t h e t i c  

DNA segment t o  be generated. Clon ing was done i n t o  the  p o l y l i n k e r  

r e g i o n  o f  an M13 vec to r  which had been c u t  w i t h  t h e  approp r ia te  

r e s t r i c t i o n  endonucleases t o  generate t h e  corresponding s t i c k y  ends, 

and phosphatase t reated.  Up t o  15 d i f f e r e n t  ove r lapp ing  s y n t h e t i c  

01 igonuc leo t i des  were m i  xed toge the r  w i t h  the  M13 vec to r  DNA, h y b r i  - 
d i z e d  and l i g a t e d .  I n  the  l i g a t i o n  r e a c t i o n  on ly  those s y n t h e t i c  DNA 

mol ecul  es generated by the  o v e r l  appi ng ol i gonucl e o t i  des which c o n t a i n  

bo th  t h e  approp r ia te  5 '  and 3 '  s t i c k y  ends w i l l  r e c i r c u l a r i z e  t h e  
v e c t o r  DNA and g i ve  plaques a f t e r  t rans fo rma t ion  o f  competent E .co l i  

(JM107). Thus, we took advantage o f  t h e  h igh  s p e c i f i c  b i o l o g i c a l  
s e l e c t i o n  f o r  s y n t h e t i c  DNA molecules c o n t a i n i n g  both s t i c k y  ends f o r  
r e c i r c u l a r i z a t i o n  o f  t he  vec to r  DNA, i n s t e a d  o f  go ing through several  

rounds o f  h y b r i d i z a t i o n ,  l i g a t i o n  and gel  p u r i f i c a t i o n  o f  t h e  

s y n t h e t i c  DNA fragments. M13 phage DNA from i n d i v i d u a l  plaques was 
prepared and t h e  c o r r e c t  sequence o f  t h e  s y n t h e t i c  DNA i n s e r t  was 

conf i rmed by DNA sequenci ng u s i  ng the  d i  deoxy sequencing technique. 

Using t h i s  p ro toco l  d i f f e r e n t  s y n t h e t i c  enhancer sequences have 
been assembled. Furthermore var ious enhancer mutants were cons t ruc ted  

s imply  by exchanging t h e  approp r ia te  o l  i gonuc leo t i des  on both s t rands 

making t h i s  technique a powerful  t o o l  f o r  s i  t e - d i  r e c t e d  mutagenesis. 

Blocks o f  s y n t h e t i c  o l i g o n u c l e o t i d e s  were designed i n  a way t o  
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