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Up till now the  conclusion t h a t  t he  desoxyr ibonuc lease  f rom panc reas  (DNase I) is different  
f rom the  DNase  I I  f rom t h y m u s  was  based  on differences in the  o p t i m u m  p H  and  fhe rmolab i l i t y  
of the  two enzymes ,  the i r  behav iou r  toward  m a g n e s i u m  and  c i t ra te l , i ,a ,  4, and  toward  a n a t u r a l l y  
occurr ing  inhibitoI4,~,e,L A par t ia l  pur i f ica t ion  of the  DNase  I I  f rom t h y m u s  s es tab l i shed  t h a t  the  
two e n z y m e s  have  also different  charac te r i s t i cs  of solubi l i ty  and  s tabi l i ty ,  and  offered a new oppor-  
t u n i t y  to  compa re  t he  two e n z y m e s  in respec t  to the  p roduc t s  formed.  Whi le  on ly  ve ry  few of these  
p r o d u c t s  have  been identif ied so far, t h e y  were s t r ik ingly  different  for the  two enzymes .  Therefore  
the  conclus ion t h a t  the  D Nase  I and  the  D N a s e  II  are non- iden t ica l  is now suppo r t ed  by  a p p a r e n t  
differences in the i r  specificity. 

Desoxyr ibonucle ic  acid (DNA) was p repared  according to DOUNCE and  co-workers  9. Once 
crysta l l ized DNase  I*** was prepared  according to KUNITZ 1°, and  pa r t i a l ly  purif ied DNase  II  was 
p repared  according to t he  p rev ious ly  descr ibed m e t h o d  8. The  digests  were m a d e  us ing  IOO or 200 m g  
D N A  in 5 or IO ml,  a t  37 °. I n  s tudies  of DNase  II, 2 to 4 m g  of the  lyophil ized e n z y m e  were used 
in o. i  M ace t a t e  buffer  p H  5.0 w i t hou t  Mg;  i ncuba t ion  t ime  4-8  hours .  In  case of DNase  I e i ther  
o.2 M bora te  buffer  p H  7 or o. i  M ace ta te  buffer  p H  6 were used ;  in e i ther  case Mg was added  to 
a t t a i n  0.025 M,  5-1o m g  of e n z y m e  was  used and  the  i ncuba t ion  t ime  was  8-16  hours .  I n v a r i a b l y  
(with bo th  enzymes)  t oward  the  end  of the  d iges t ion  period when  the  v iscos i ty  of the  solut ion de- 
creased a whi te  p rec ip i ta te  became  appa ren t .  Th i s  prec ip i ta te  was cen t r i fuged  down and  discarded.  

Fig. i r ep resen t s  a c h r o m a t o g r a m  ob ta ined  accord ing  to t he  m e t h o d  of MARKHAM AND SMITH 11 
us ing  5 m g  quan t i t i e s  of the  digests .  A m o n g  the  p roduc t s  of DNase  I I  digest ion,  adenyl ic  acid and  
guanyl ic  acid were identif ied by  the i r  spectra .  A m o n g  the  digest ion p roduc t s  of DNase  I t hymidy l i c  
and  cyt idyl ic  ac ids  were identif ied.  Similar  e x p e r i m e n t s  were t h e n  repea ted  on a p repa ra t i ve  scale 
us ing  ioo m g  quan t i t i e s  of t he  digests .  The  b a n d s  t h u s  ob ta ined  were t h e n  e i ther  r e c h r o m a t o g r a p h e d  
according to M A R K H A M  AND SMITH 11, CARTER TM, o r  H O T C H K I S S  TM (the l a t t e r  to exclude nucleosides) ,  
or ionophor ized according to MARKHAM AND SMITH 11. I n  add i t ion  to the  p rev ious ly  identif ied nucleo-  
t ides  t h y m i d y l i c  acid was  found  in the  digest  of t he  DNase  II .  

In  t he  n e x t  series of exper imen t s ,  2o0 m g  quan t i t i e s  of  digests  were f rac t iona ted  on c o l u m n s  
of Dowex  i,  2 % cross l inkage,  according to a s l ight ly  modif ied m e t h o d  of SINSHEIMER 14. W e  are 
g rea t ly  indeb ted  to Dr. R.  L. SINSHEIMER for le t t ing  us  read  his  m a n u s c r i p t  pr ior  to publ ica t ion .  
I n  order  to ob ta in  sal t -free fract ions,  SINSHEIMER'S sod i um ace ta te  buffer  p H  5.5 was s u b s t i t u t e d  
by  a m m o n i u m  fo rma te  buffer  p H  4.5, which  sub l i ma t ed  in vacuo; formic acid of ind ica ted  mola r i ty  
was  t i t r a t ed  wi th  a m m o n i a  to p H  4.5 (glass electrode).  U n d e r  these  condi t ions  a fair reso lu t ion  of 
mononuc leo t ides  and  d inucleot ides  was ob ta ined  in the  first run .  Only  in i t ia l -par ts  of e lut ion p a t t e r n s  
are reproduced  in Fig. 2. T he  p a t t e r n s  of t he  digests  by  the  two DNases  were s t r ik ing ly  different .  
I n  a g r e e m e n t  wi th  the  p rev ious  d a t a  l~,ls, 1~ only  a smal l  por t ion  of the  D N a s e  I digest  was r ep resen ted  

* Aided  by  a g r a n t  f rom the  Amer i can  Cancer  Society upon  r e c o m m e n d a t i o n  of the  C o m m i t t e e  
on Growth  of t he  Na t iona l  Resea rch  Council.  

* *  Fu lb r igh t  Scholar.  
*** We  are i ndeb ted  to Mr. R. J .  PEANASKY for th i s  p repara t ion .  W h e n  fresh it  h ad  a h igh  ac t iv i ty ,  

b u t  was  losing i t  on s torage.  
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by  mononuc leo t ides ,  a fair ly large por t ion  appea red  as di- and  t r inuc leo t ides  1~ and  all of t he  d iges t  
was  e lu ted  w i th  2 M buffer  14 (not  reproduced) .  In  t he  case of DNase  I I  d igest  t he  mononuc leo t ide  
f rac t ion  was  s o m e w h a t  larger  (purine mononuc leo t ides  p redomina ted ) ,  t he  di- and  t r inuc leo t ides  
f rac t ion  was  cons ide rab ly  smaller ,  and  3 M buffer  was  requi red  to  comple te  t he  elut ion.  

F r o m  the  digest  of DNase  I peak  3 (cyt idylo-cyt idyl ic  acid), peak  4 (a d inucleot ide  of cyt idyl ic  
and  t h y m i d y l i c  acids), and  peak  5 (a d inu-  
cleotide of cyt idyl ic  and  adenyl ic  acids), I 
were r e c h r o m a t o g r a p h e d ,  lyophilized,  and  ~0 
diges ted each  wi th  ioo  ~ of D N a s e  I I  for 
60 m i n u t e s .  T h e y  were t h e n  r ech roma t o -  
g r aphed  unde r  the  ident ical  condi t ions .  
The  u n c h a n g e d  d inucleot ides  were q u a n -  
t i t a t i ve ly  recovered.  In  view of th i s  expe-  
r i m e n t  i t  appea r s  t h a t  the  p r epa ra t i on  of 
D N a s e  I I  was free f rom a c o n t a m i n a t i o n  
by  t he  non-specific phosphodies te rase .  

DNase ~ DNose I 

© 

Fig. I. Descend ing  pape r  c h r o m a t o g r a m  
accord ing  to MARKHAM AND SMITH 11, 5 m g  
of digests ,  isopropyl alcohol 7 /water  3 in 
a m m o n i a  a tmosphe re ,  6o hours .  Low spo ts  
in DNase  I d igest  were identif ied as pyr i -  
mid ine  nucleot ides  ; low spo ts  in DNase  I I  

d iges t  as pu r ine  nucleot ides .  
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Fig. 2. In i t ia l  pa r t s  of e lut ion p a t t e r n s  f rom the  Dowex  
I -X2 co l umns  according to the  m e t h o d  of SINSHEIMER 14 
on 2o0 m g  samples  of digests .  DNase  I d igest :  peak  1 - 
cyt idyl ic  acid, peak  2 - t hymidy l i c  acid, peak  3 -  cyt i -  
dylo-cyt idyl ic  acid, peak  4 -  d inucleot ide  of cyt idyl ic  
and  t h y m i d y l i c  acids, peak  5 - d inucleot ide  of cyt idyl ic  
and  adenyl ic  acids;  DNase  I I  d igest :  peak  I - c y t i d y l i c  
acid, peak  2 - t h y m i d y l i c  acid, peak  3 - adenyl ic  acid, 

peak  4 - guanyl ic  acid. 
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