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DEPURINATION AS A YIELD DECREASING MECHANISM 
IN O L I G O D E O X Y N U C L E O T I D E  SYNTHESIS 

J.  William Efcavitch* a n d  Cheryl Heiner 
Applied Biosystems Inc. 850 Lincoln Center Drive, Foster City,  C A Y  94404 

The synthesis in o u r  laboratory of very long (80-106 bases) 
01 igodeoxynucleotides using the phosphite method of Matteucci and 
Caruthers in a n  automated DNA synthesizer indicates  t h e  true eff ic iency 
of t h i s  multiple s tep  process. The coupling eff ic iency as  measured by 
t r i t y l  cation re lease  i s  99.5-99.8%. However the y i e ld  obtained i s  s t i l l  
below the theoret ical  y ie ld  calculated from the above eff ic iency.  We 
have attempted t o  e luc ida te  y ie ld  decreasing mechanisms in long 
ol igodeoxynucleotide synthesis .  Crude react ion mixtures of 
phosphate-deblocked ol igonucleotides which had no 5 ' - t r i t y l  group and 
which were examined immediately a f t e r  cleavage from the support show one 
major species by high resolution PAGE.  Harsher hydrolysis generates a 
new pat tern of products superimposed upon the i n i t i a l  ladder 
representing cleavage a t  purine residues internal  t o  the f u l l  length 
oligonucleotide.  In many cases the cleavage ladder i s  s ign i f i can t ly  more 
intense t h a n  the coupling ladder.  Hydrolysis a t  apurinic  s i t e s  in  
ammonium hydroxide a t  55" C i s  apparently quant i ta t ive .  The implications 
of t h i s  study are  t h a t  in ternal  depurination does not i n t e r f e re  with 
chain propagation b u t  d i r ec t ly  reduces the i so la ted  y i e ld .  The 
eff ic iency of the  phosphite coupling, oxidat ion,  demethylation, and base 
deprotection are n o t  the y ie ld  l imit ing s teps .  Synthesis of even longer 
fragments may be achievable with a reduction in the depurination o f  the 
propagating chain. More s ign i f i can t ly ,  compounds i so la ted  a f t e r  proper 
hydrolysis will  not contain any apurinic  s i t e s  making these compounds 
su i tab le  fo r  biological use. 
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