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1 .  I n t r o d u c t i o n  

H e i k e ' s  [1] observa t ion  t ha t  apur in ic  ac id  (APA)  
inhibi ts  D N A  synthes is  b o t h  in vivo a n d  in v i t ro  was 
invest igated a n d  conf i rmed  b y  Mfiller e t  al .  [2] who  
f o u n d  tha t  the  inh ib i t ion  o f  D N A  p o l y m e r a s e  f r o m  
L5178Y ( m o u s e  l y m p h o m a )  cells was  n o n - c o m p e t i -  
tive wi th  r e spec t  t o  D N A  t e m p l a t e  c o n c e n t r a t i o n .  This 
g roup  also r e p o r t e d  tha t  the m o s t  e f f ec t i ve  f rac t ion  o f  
APA on  a "molar basis had  an average m o l e c u l a r  weigh~ 
o f  19 500 whi le  on  a weight - to-volume basis  a f ract ior  
of  ~LW. 2 8 8 0  e x e r t e d  the  s t rongest  i nh ib i t i on .  Fur the r ,  
an APA with~ educed  a ldehyde g roups  was  m u c h  less 
effective and  ~he nucleot ide,  nuc leos ide  a n d  nucleo- 
base d e c o m [  ~; ion  p roduc t s  had  n o  i n h i b i t o r y  effect.  

The  ~bser , ' a t ions  suggested to  us t ha t  APA might  

ful ly a n n e a l a s  a p r imer .  H o w e v e r ,  ahno~t  all o f  the  
t e r m i n a l  3 ' :p6~it i0ns a r e  o ~ ' u p l e d  b y  p h o s p h a t e  o r  
p h o s p h a t e - - c a r b o h y d r a t e  r e m n a n t ~  a n d  are  no t  avai l -  
able f o r  add i t i on  o f  subs t r a t e .  

I f  A P A  inhibi t ion o f  D N A  p o l y m e r m e  is the r e ~ t  
o f  a ' b l o c k e d  printer '  mechardm~,  t r e a t m e n t  o f  t h e  
APA w i t h  a pho~phatase  o r  d legterase  o r  b o t h  shou ld  
r educe  o r  reverse the abi l i ty  t o  inh ib i t .  These  expec ta -  
t ions  arc,  in fact ,  ~onf i rmed  b y  t h e  expe r imen t~  t o  be  
d e s c r i b e d  

Apur in tc  acid was p repared ,  b y  t[~e m e t h o d  o f  

2 .  M e t h o d s  
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s low~/ .C0oled  t : o ~ o m  temp.ez.atu~ e t o  increase  file ' .on fiae 3 ~ :pos!~0r~ B a c t e ~  a lk~ ine_phospha ta se  is  , " 

like..' . N m o d  o f  a n n e a l i n g t ~ e  .p .~er : . and  t e m p l a t e :  T he  " " a c t i v e  o n  a .v#,de n a r i e t y  o f . p h o s p h a t e  i~S~ers ,nnd ~ e a t - : . : •  
. DNA . xn solutionswere reXxedin , atios Of . naen~.of  .APA With ~ )en;zb~ne.. qa i t g  ob~.:ously a b 0 - /  
m g t o .  i:0 n~g a n d  25  m g t o  5 0 r a g ,  ~espectiwely, a n d  - . • gshes  APAin]a lb i f io~  , o f D N A  pb lymerase .  The-c .ombi -  

. .. . . , • . • " highe,~ A P A : i o  D N A  ~a-t~os; 4~e . reac~cn is aetaaally-en- - 

• . " -. - .. i a f ion  p r o d u c e d . b y  3<0]-]  e . ] igodeoxynuc]eof ides  ~Jm " " - 
The ,ex~n~s ~'~rO W~Ch ~ e  ~ 0 U S  ~ A  s-oluti0n~ 

al~e~ed a s~anda~d D N A  p o l y m e r a s e  ~eacfi.on are  ,.given 
~ab],e I .  Emsh ~ A  s o l u t i o n  was  ~ s o  t e s t e d  in .an " 

assay  withon~ t e m p l a t e  a n d  no ~nCorporafi~n c o u l d  be  
,de tec led  h0. a n y  o f  these  case~. T h u s ,  A P A  o r  A P A  deri- 
va t ives  C , o ~ l d  n o ~  s e r v e  a s  both i e m p l a ~ e  a n d  p r i n a e ~ .  -. " 

onr ,e~ l i e~ : s~ .dy  w a s  ,also ~Ound : t , o . b e  , s p e c l ~ ¥ p l o - :  . 

~ e n : t  ~ . .~_e  i n i t i ' a l  ; p h , n s e  o f  t h c - . . , s y n ~ e t i c  : r e m c . t i o n :  - :- 

M~llez e t  a l . -{2] ,  c o m m e n t  o n  an  alkal ine nu t ]ease  " 

w N e h  ±h,T feel  ~ay : :be  ~espons~b]e fo r  .the. ~,ecovery.. 
,of.cell p ro l i f e ra t ion  a f t e r  A~PA admirAsf ra f io~  O n r , o N  
s e r v a t i o n s  r a i s e  ~ e  p ~ s ~ b ~ $ y  ~ a I  a n o n - s p e c i f i c  ~ , I d ~ . -  

.The e n z y m e  used  in  '.these. assays  was  p:a~.:iatly pur i f ied  n,e p h o s g h a l e  m i g h t  also pie}" a ro le  :in..zeversi~g 
,from fiae cy top l a smic  .fraction o f  %¥alkex 2 5 6  c a r e i n ~  inh ib i t ion  ~n vivo. _ . . .  -: 
s a r coma  .ti~su,e (rat) ,  ' This  e n z y m e  is m o s t  act ive .with " 3 " I ~  tin,fling b y  t h e  M:ffm z ~ o u p h h a ~  A ~ A  w ~ . n o r ~  

- a  D N A  te~aplate  wh}ch has  b e e n  pro 'dal ly de~.a.ded " - c o m p e f i t N e  w i t h  r e spec t  ~oi~e~ers~ b y  D N A  is -~.' So . 

enzyma~icai ly ,  b u t  s igrdficaut  inco,rpora~ion ~ s o  ocenrs  c o m p a i i b l e " w l , ~ h  , 0 u ] r  ~evidenc.e t h a t  A P A  c~m n o t  snI~ - 
v]]fli ~enaiuxed DNA[  • • - " - - " . s t L ~ l e  as ~emplaie.-Thus0 A~A w o a ] d  ~nly c o m p e t e  " 

Oa~i fi~.ding .of app;ox.~mai,ely 3 " ~  i.n]-fibi'ti,ma ,~ztien " - a r i t l a  e n d o g e n o u s  p ~ m e r  p r o b a b l y  p re sen t  as a m~,.or 
t ~ c . e  as n m c h  A P A  as D N A  was  p~esen~ agrees w e ~  cont.  ,mninant ,~f fl~e e n z y m e  p~pa ra f i . on  and  ~he zatio- - 
w i t h  t he  observations.  Of Mt~ller el a!. [ 2 ] .  O a r  s , ~ s u l ~ s  - 

i n d i c a t e  it~'m~t mnal~ .e  venon~ : d i e s ~ e x a s e  a ] o n ~  ~s . i n e f ~ e c -  

T a b l e  ] ' " " 

T h e  .~ f f e s t  o f - A P A  a o l n f i o n s  o n  D N A  p o l y . n a e ~ ' a s ~  

Pe~cem IahiMtion Amoun~ 
JkPA s,o]ut~on ¢.sng). ,15" c6O ' 

A ~ A  umz.ea~t,e_~ 113 

" " 5 0  

S V D  l ~ , e a l e d  A P A  ?~3 - t5.113 2 2 . 4  - 

ox -pnmex t o  Senapla~c w o u l d  nor  be  a]*.e~e, d B y  adding 

0 ~  the  basis .of .,these consif lerat ions ,  Lhen, ~ e  c0n-  - 

e lude  tha! .a  l ike ly  m e c h a n i s m  ~or fl~e A] :AinIer fe~ence .  

p,rime~ r n o ] e c n b s  w i th  c : o ~ e q u e n I b ] o e k a g o  ~f~hain '- 
e ]onga t iom O f c . o  .rose0 ~ in n o  Way ~ s h e a  ~ e  -- .  
t~ghly significan!t observali•on by - the  • M a i n z g m ~ p . i h a t  
s u c h  molecu le s  are  ~aken u p  ~mo ]i~Ang e~Tflsto prc~- • 
duc e . c y~os t a s i s , - f o~ , i f ou rme e hmni sm•h  c o n e = %  i ! .  : 
~o~alfl b e  ~e~afiv,ely easy  t o  des~gn.a~ ALP A o r  p o ] y - ,  .. 
py~- 'n id lne  deriv.atbie wi th  a g r o i i p  o n  i h e ~ e n n l n a ]  . - 

• ' " 5 0  14A- 17.4 3 L p b s i f i o n t h a t  is v e ~  res~sta.u~ t o  ermymat~c >cleavagd : 
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