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The  following abbrev ia t ions  for an ima l  desoxyr ibonuc leodepo lymerases  1, or  DNases ,  will be 
used  in th is  report .  DNase  I is desoxyr ibonuclease ,  the  enzyme  crystal l ized by  KUNITZ 2 f rom 
pancreas ,  which  ha s  an  o p t i m u m  ac t iv i ty  a t  a b o u t  p H  7 2-5, requires  m a g n e s i u m  2-5 and  is inhibi ted 
by  c i t ra te  2,5 and  by  an  inhib i tor  p resen t  in t i ssues  of ve r t eb ra t e s  e-9. DNase  II ,  observed by  CATCHE- 
SIDE AND HOLMES 19 in spleen and  by  I~IAvER AND GRECO 11 in t h y m u s ,  has  a p H  o p t i m u m  at  abou t  5 
and  is inhib i ted  by  m a g n e s i u m  n .  

Recent ly ,  it has  been sugges ted  TM t h a t  DNase  I 
is pecul iar  to pancreas ,  and  t h a t  the  enzyme  con- 
cerned wi th  desoxyr ibonucle ic  acid (DNA) me t abo -  
lisnl wi th in  l iving an ima l  cells is DNase  II,  for 
which  no na tu r a l l y  occurr ing  inhib i tor  is known.  
If  th is  were t rue,  it would be difficult to ass ign a n y  
func t ion  to the  widely d i s t r ibu ted  inhib i tor  for 
DNase  I. 

Veal k idney,  s tored a t  - - -25°  C af te r  being 
ob ta ined  fresh f rom a s l augh te rhouse ,  was homo-  
genized in a \Var ing  blender  wi th  three  vo lumes  
of dist i l led water .  The  suspens ion  was s t ra ined  
t h r o u g h  cheesecloth,  t he  p H  was ad jus t ed  to 3.0 
wi th  sulfur ic  acid, and  the  p repa ra t ion  was  s tored  
a t  5 ° C  for t w e n t y - f o u r  hours .  Af ter  the  p H  was 
ad ju s t ed  to 7.0, it  was  found t h a t  DNase  ac t iv i ty  
of t he  whole h o m o g e n a t e  could be measu red  
visconlet r ical ly  by  the  m e t h o d  of LASKOWSKI AND 
SEIDEL 3, us ing  D N A  prepared  according to KAY, 
SIMMONS AND DOUNCI~ 13.* .  In  t he  presence of 0.02 M 
MgSO a, the  p H - a c t i v i t y  curve  (A, Fig. i) was char -  
acter is t ic  of DNase  I. W h e n  o.oi  M sod i um ci t ra te  
was  added  to inhibi t  DNase  I, t he  p H - a c t i v i t y  
curve  was  charac ter i s t ic  of DNase  I I  (curve B). 

Wl len  the  k idney  h o m o g e n a t e  was  as sayed  
direct ly  in t he  presence of Mg, w i t hou t  being 
prev ious ly  exposed  to p H  3.o, curve  C was  ob- 
ta ined,  Fu r the rmore ,  the  DNase  I ac t iv i ty  of acid- 
t rea ted  h o m o g e n a t e  could be depressed  by  mi x i ng  
it  wi th  a smal l  por t ion  of u n t r e a t e d  homogena te .  
The  loss of ac t iv i ty  was a p p a r e n t l y  no t  caused 
by  a proteoly t ic  enzyme,  since DNase  I ac t iv i ty  
did no t  decline dur ing  incuba t ion  of m i x t u r e s  of 
ttle two k inds  of homogena t e s  a t  37 ° C for severa l  
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Fig. I. Re la t ion  be tween  p H  and  DNase  
ac t iv i ty  of k idney  h o m o g e n a t e s  expressed  in 
v iscos imetr ic  uni ts .  Curve  A, h o m o g e n a t e  
exposed  to p H  3 for 24 hours ,  ana lyzed  in 
presence  of 0.o2 M MgSO4; curve B, homog-  
ena te  exposed  to p H  3 for 24 hours ,  ana lyzed  
in presence of o.oi  M ci t ra te ;  curve  C, homog-  
ena te  no t  exposed  to pH,  3 ana lyzed  in 

presence of 0.02 M MgSO~. 

hours .  Q u a n t i t a t i v e  a s says  of the  inhib i tor  have  n o t  ye t  been a t t e m p t e d ,  and  it  is no t  possible  a t  
the  p resen t  t ime  to reconcile these  f indings wi th  those  of COOPER et MY, who failed to de tec t  DNase  I 
inhib i tor  in ex t r ac t s  of r a t  k idney  m a d e  wi th  disti l led water .  However ,  it  m a y  be sugges ted  t h a t  
k idney  and  o ther  ve r t eb ra t e  t i ssues  con ta in  e n z y m e s  ident ical  wi th ,  or s imilar  to I )Nase  I and  
DNase  II,  as  well as an  inhib i tor  for t he  former .  Ident i f ica t ion  of DNase  I in t i ssues  o the r  t h a n  
panc reas  m a y  require  use  of m e t h o d s  des igned to  i nac t iva t e  the  inhibi tor .  

* Aided by  a g r an t  f rom t he  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 the  Na t iona l  Resea rch  Council.  

** We  are indeb ted  to Mr. ROrdBEN AKKA for p r epa r i ng  D N A .  
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THE INCORPORATION OF s2p INTO TH E NUCLEOTIDES OF 

RIBONUCLEIC ACID IN PIGEON PANCREAS SLICES 

by 
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I t  was reported in a prel iminary note to this Journa l  1 tha t  when enzyme secretion was s t imulated 
in pigeon pancreas slices by cholinergic drugs there was 5O-lOO % increase in the rate of incorporat ion 
of asp into the nucleotides of ribonucleic acid (RNA). In  this earlier s tudy the nucleotides were 
isolated by  paper  ch romatography  of the SCHMIDT-THANNHAUSER ribonucleotide fraction 2 in 7 o %  
isopropanol-water-ammonia 3. After ch romatography  the nucleotide spots  were cut  out, pooled and 
eluted. I t  was subsequent ly  found tha t  when the ribonucleotides in the SCHMIDT-THANNHAIJSER 
fraction were separated by  ionophoresis on paper,  only the uridylic acid showed an increased specific 
activity (about lOO%) in the s t imulated pancreas.  While this work was in progress DAVlDSON AND 
SMELLIE 4 reported tha t  when the SCHMIDT-THANNHAUSER ribonucleotide fraction from liver was 
separated by  ionophoresis on paper  the uridylic acid was contaminated  wi th  an unknown  phosphorus 
compound ("Substance D") immediately preceding it. We therefore cut out  the area of paper  im 
mediately preceding uridylic acid, eluted wi th  ammonia  and assayed the eluate for radioactivity. 
The total  radioactivi ty in the eluted material  derived from st imulated pancreas slices was in som,  
cases 800 % higher than  tha t  from unst imula ted  slices. \¥e  have found t h a t  the incorporat ion of *-' : 
into those phospholipids which are extractable wi th  ethanol and 3 : I hot  e thanol-ether  is 5oo-I  5oo % 
greater in pancreas slices s t imulated wi th  cholinergic drugs than  in uns t imula ted  slices 5. I t  seems 
possible therefore t ha t  the s t imulated contaminat ing  material  in the chromatographed  or iono- 
phoresed SCHMIDT-THANNHAUSER RNA fraction is derived from phospholipids not  extracted wi th  
neutral  organic so lven t s - -pos s ib ly  inositol phospholipids 6. 

I t  became clear t ha t  traces of phospha te  substances whose phospha te  tu rnover  is so markedly  
s t imulated wi th  eholinergic drugs and which remain in the SCHMIDT-THANNHAUSER fraction could 
account for the 5 o - i o o %  increases in the specific activities of the chromatographical ly  isolated 
nucleotides of RNA from st imulated pancreas slices. I t  was thus  imperat ive to rid the nucleotides 
of all contaminat ion,  and this was achieved by  a procedure based on tha t  of DAVIDSON AND SMELLIE 4, 
which could be adapted to quanti t ies  of pancreas tissue as low as ioo mg fresh weight. In  this pro- 
cedure the sodium nucleate is isolated by  extract ion wi th  NaC1 and precipitat ion wi th  ethanol  prior 
to its hydrolysis with alkali to free nucleotides. The free nucleotides are then  separated by  iono- 
phoresis on paper.  The following results were obtained using this improved technique.  

\Vhen amylase synthesis  was s t imulated over ioo % by the addition of an appropria te  mixture  
of amino acids ~ there was about  a 20-4o % increase in the specific activities of the nucleotides of 
RNA (Table I). However,  there was also a 2o-4o % increase in respirat ion and the specific activities 
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