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T h e  e n z y m i c  r e a c t i v a t i o n  o f  r e d u c e d  r i b o n u c l e a s e  p.~ t o o 2 r  

I t  is  k n m v n  f r o m  t h e  w o r k  o f  ANFINSF.X AND HABER n, a n d  \VIHTF. "~ t h a t  h ( Jv ine  
p a n c r e a t i c  R N A a s e  {EC z . 7 . 7 . I 6 )  is e a s i l y  r e d u c i b l e  b y  v a r i o u s  t h i o l  c o m p o u n d s .  
T h e  r edu~ ' ed  i n a c t i v e  e n z y m e  m a y  t ~  r e o x i d i z e d  b_v a t m o s p h e r i c  o x y g e n  a n d  i t s  
o r i g i n a l  e n z y m i c  a c t i v i t y  i~ a l r m ) s t  r e c o v e r e d  i f  t h e  o x i d a t i o n  is  c a r r i e d  o u t  u n d e r  
w e i l - d e f i o r d  c o n d i t i o n s .  R e c e n t l y  ~ i m i l a r  r e o x i d a t i o n  a n d  r t ~ a c t i v a t i o n  o f  r e d u c e d  
i n s u l i n  a. ly.~os3"me ~, t r y p s i n  s, T a k a - a m v l a . , ~ e  6 a n d  a l k a l i n e  p h o s p h a t a m ~  v h a v e  b e e n  
r e p o r t  ed .  

W e  f o u n d  t h a t  p i g e u n  a n d  d f i c k e n  p a n c r e a s  c o n t a i n  a h e a t - l a b i l e  f a c t o r  w h i c h  
ca t a lv se .~  t h e  r e o x i ( l a t i o n  o f  r t x l u c e d  R N A a s e .  

C r y s t a l l i n e  h o v i n e  p a n c r e a t i c  R N A a s e  [ p r e p a r e d  in o u r  i n s t i t u t e )  w a s  r e d u c e d  
w i t h  m e r c a p t o e t h a n o l  in  t h e  p r e s e n c e  o f  8 M u r e a ,  a c c o r d i n g  t o  t h e  m e t h o d  o f  
AXFIN.qEN AND HABER I. T h e  r e a g e n t s  w e r e  s e p a r a t e d  f r o m  t h e  r e c t u c e d  p r o t e i n  o n  
S c p h a d c x  (;  z5  c . l u m n ,  witl~ o.x N a c e t i c  a c i d  a s  e l u e n t .  T h e  p o o l e d  R N A a s e -  
cc, n t a i n i n g  f r a c t i o n s  c o u l d  I)t: .~tored a t  z ~ fo r  a b o u t  a w e e k s  w i t h t m t  c o n s i d e r a b l e  
o x i d a t i o n .  T h e  s o l u t i ( m  w a s  n e u t r a l i z e d  w i t h  N a O H  b e f o r e  u s e .  

In  t h e  r e o x i d a t i . n  e x p e r i m e n t s  t h e  r e d u c e d  R N A a s c  w a s  i n c u b a t e d  in  T r i s  
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I:ig. x. Time course of the reactivation Incubation ~lixtures cont~lned: 3 ° l~molc~ Tris buffer 
( p i t  7-5) L .7 -xo- f f i / tmoles  r e d u c e d  R N A a ~ e ,  a n d  o.~  ml  [ t g e o u - p a n c r e a ~  e x t r a c t  { c o n t a i n i n g  
cj.~ mg prote in  and RNAase  (~ lUiVa|cnt  to  o. 4 .  1 o - ) / ~ m o l e s  bovine  pancrea t i c  RNAase}.  T h e  
• :.~ntro] cure,:  ~< ¢,)ntained the  ,-~mc mix ture  wi thout  panvrt~atiu extxact .  The  final volume was 
o.8  ml+ RNA~se ac t iv i ty  is expressed as t h e  p e ~ c e P t a g e  o f  t h e  t h e o r e t i c a l  r .mx im, . -a  (e.,-i~.~al) 

a c t i v i t y .  
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buf fe r  in t h e  Presence  of  p a n c r e a t i c  e x t r a c t  anti  a e r a t e d  a t  .37 °. At  vai-iO|l,q i n t e r v a l s  
o . i - m l  a l i q u o t s  were  t a k e n  o n t  a n d  y i p e t t e d  in to  I ml  cold  0.25 N [[aSO ~ {in o rde r  
t o  relea-~e t h e  b o u n d  R N A a s e  of  the  e x t r a c t ,  a n d  ,.o s t o p  the  o x i d a t i o n ) .  A f t e r  t o  ra in  
t h e  s o l u t i o n s  were  n e u t r a l i z e d  w i t h  I N N a O l [ ,  a n d  a f t e r  a p p r o p r i a t e  d i lu t ion  
r N A a s e  a c t i v i t y  was  a s s a y e d  b y  t h e  m e t h o d  . f  S(:HV(nER AND HOKIN ~. 

Fig. I shows  t im re.~nlts (f f  it t:¢I)i('a[ eXl)er iment .  In t he  pre~ence (>f l )a[)creat ic  
e x t r a c t  (acetone-dt"  V l)( ,wder ~)f p igeon  p a n c r e a s  war; e x t r a c t e d  wi th  It) eel .  o.05 M 

"FA ~ [ . E  I 

L ) E I ' I ~ - N I ) E N U L  O F  [ H  I" I . , tE.~.CftV ~ , r l O X  I~.N ['~XJ~ E O M I ~ U N I ~ ; S ' [ S  

7" [ o  'a p rno l e~  r ~ l t ~ t ' , l  RN.Xa~. '  i n c u b a t e d  w i t h  z5 Hmolc~  "l-ris b u f f e r  {pH 7..5) a ,M , tdd i t iou~  
as n o t e d .  F i n a l  v o l u m e .  0.5 ml .  I ) t a | v z e d  t -x t rac t ,  o . t  r n l  (4.z nag p r o t e i n )  ch tcken-pancrea_~  
e x t r a c t  ( | l a lyze( I  for  . I  ~ h agate,or  "I'ri~ 1)ufft, r. ln ' i t ia l  R.N~*~a~, ifit all ~ntl)lL'~ le.~ t h a n  o . t .  | o  -~ 
l~rnoh:~. P, o i l cd  trxteat: t ,  o.t) 5 Illl fr<ml tht. sni) t , r t i .~tant  o f  a b~)ilcll att(l ccn t r i fug~ .d  ],~tntrreatic 

t 'x t r ; t t ' t .  Yt-a.,tt ex f r : l c t .  , nag rljG-o powclor,.d yeaL'*t e x t r a c t .  

.%'o. 

R N + i a ~  
at2i,~*tv 

t K e r t a ~  I~  
. tO t~l l ' r l  

qe~p rJwle~,; 

t N o  ,~ddi t ion o . z  
± R=filcd t : x t r a c t  ~t, l l ) t ' l , :  O.~ 
.$ D i a l y z e d  e x t r a c t  ~l(mt~ t+ ] 
; Dialyzed extract  -- bq~ilt.tl t ~ : . t r a t e t  2-j 
5 Dialyzed extract . yeast extract 5.I 

Tr i .q -HCl  b u f f e r  ( p H  7-5), m o r e  t h a n  7o°A, of  the  or ig ina l  a c t i v i t y  of  R N A a s e  w a s  
r e c o v e r e d  in 30 rain.  D u r i n g  thi~ t i m e  the  con t ro l  sh(~wed no  a p p r e c i a b l e  ri~e i~i ac t i ' ,  i ty .  

F u r t h e r  invc-s t iga t ions  h a v e  ~hown t h a t  t h e  reo×id iz ing  a c t i v i t y  of  the  p a n -  
c r e a t i c  e x t r a c t  d e p e n d s  on  the  p r e s e n c e  o f  a n o n - d i a l v z a b l e  h e a t - l a b i h  r f a c t o r  a n d  
a d i a l y z a b l e  h e a t - s t a b l e  fac tor .  Thi~ l a t t e r  cou ld  he r e p l a c e d  b y  the  5olut ion o f  
D i f co  p o w d e r e d  yeiLSt ~:,:: ;~". ( T ~ l e  I). 

W e  t r i ed  to  I ) u r i ~  ' t h e  h e a t - l a b i l e  fac tor .  T h e  a c e t o n e - d r y  p o w d e r  o f  chicket l  
p a n c r e a s  w a s  e x t r a c t e d  b y  o .o5 M T r i s - H C l  bu f fe r  ( p H  7.5)- F r o m  this  e x t r a c t ,  b y  
m e a n s  o f  ( N H ~ ) . ~ O  4 p r e c i p i t a t i o n  a n d  c h r o m a t o g r a p h y  on  D E A E - c e l t n l o s e .  an  
a p p r o x .  3e - fo ld  p u r i f i c a t i o n  w ~  o b t a i n e d .  W h e n  t e s t i ng  the  pu r i f i ca t i on  p r o c e d u r e ,  
t h e  i n c u b a t i o n  m i x t u r e s  w e r e  s u p p l e m e n t e d  w i t h  2 m g  Difco  y e a s t  e x t r a c t .  

W e  c o n c l u d e  f r o m  these  r e su l t s  t h a t  p igeon  a n d  ch icken  p a n c r e a s  c o n t a i n  a n  
• , I , , . , , ~  * . i a t ~ f o t l l l a t i o n  in a e n z y m e  w h i c h  is ab le  to  c a t a l y z e  t h e  ~olfh3:clr,:l_,. - ~ ' " " ~ : ' ~  

p r o t e i n  molecu le .  W e  a ~ s u m e  t h a t  th i s  new e n z y m e  m i g h t  p l a y  a role  in the  l as t  s t e p  
o f  p r o t e i n  b i o s y n t h e s i s ,  in t he  f o r m a t i o n  o f  the  p r o p e r l y  fo lded a c t i v e  e n z y m e  molecules .  

A d e t a i l e d  r e p o r t  will be  p u b l i s h e d  e l sewhere .  
Note: D u r i n g  the  p r e p a r a t i o n  o f  o u r  r e p o r t  we  r ece ived  t h r o u g h  the  c o u r t e s y  

o f  Dr .  C. B. ANF].xSE,~ t h e  m a n u s c r i p t  o f  t he  r e p o r t  of (;OLOBERGER et al.% T h e s e  
a u t h o r ~  f o u n d  a r a t - I iw : r  m i c r o ~ m a l  s y s t e m  which  is v e r y  s imi l a r  t o  the  p a n c r e a t i c  

e n z y m e  d e s c r i b e d  b y  us. 

Institute of  Medical Chemistry. 
Medical University: 

B, ulapest (Hungary) 

P .  VEN~--TIANER 

F. B. ST~..u~ 

lJwchim. Biopkys..4etao 67 [ t 963 )  t (~ . - - [68 



X6~ P R E L I M I . ~ A R Y  .MOTE.q 

• C 1.t.A.~'~'lus~.~ A~t~ E.. H ^ n E ~ ,  J .  B io l .  Chem. .  z36  (s96s}  t 3 6 t .  
s F.  1t. "¢.'I.'II1TE, J~.  J Bier. c h e m ,  236 ( x o 6 t )  1353- 
a 1). Y u - c A . x u .  z .  Yt I -SH^NG,  L. Z I - X l A N  AND T.  CI{I~I. LU. Sci.  5in,¢t* t'~hir, sg. t o  [tqd'~t} 84. 
* F. l-t. \VII I - rE  JR. .  Federat ion  ~t~*~c.+ 21 [ I ~ I }  233. 
* C. J .  E r s l E / . ~ ,  Federat ton  Prec.,  2t  t tO62) z33. 
t T. [;E.MI'nA, T.  "rAGAGI, Y.  MAEOA ANt) K.  IVIAI, Bio~henl.  Biophys÷ Re$. Coltl~zl*n., ~ (f916} 373- 
? C. LF.vINIH.~I.. E .  R. .~INGER AND K. FI"~FHI~NOLF, PFDC. ,Vatl. ~cad..%'of.  U..~;., 48  ( t t )~z)  t z 3 o .  
' R. S c ~ t t c . v ~  A'¢I) I.. E. FIoKIN, f .  Biol .  Chem.,  z x o  (1954) 2551. 
| I{. F.  GOLt)t~ERGER, C. J .  EPSTE.1N AND C. B. ANFIN~£N,  J .  Biol .  Chem. ,  in  t h e  prc.~s. 

Received October 23rd, r062 
B)och im,  Bio#hys÷ .4eta, 6 7 (n063)  z ( f o - t 6 8  

PN IOOI  9 

Enzymic f o r m a t i o n  of  adenosine t r lphosphate  wi th  acetyl  
phosphate as donor  in a y ~ s t  ext ract  

When s tudying  the po lyphospha te  syr~thesis by polyphosphate  kina.,;e (ATP: poly- 
pht~phate  phosphotransferase,  EC2.7 .4 . I  ) in a yeas t  ex t rac t  using ~*P-labelled 
acetv] pho.~phate, ADI' ,  and a preparat ion of  bacterial  aceta te  kinase (ATP: aceta te  
phosphotransfera.~e, E(" 2.7.2.z) as ATP-forming system (cf. MUHAM.~1EDt). it wa~ 
found tha t  polyphosphate  syntht~is  proceeds a lmost  at  the same ra te  when the 
acetate  kinase was omi t ted  from the reaction mixture .  This ol-.~.~rvati~m seems to 
imply tha t  our yeas t . ex t rac t  contains an enzyme which catalyzes  the t ransfer  of  a 
phosphate  residue from acetyl phosphate  to ADP.  

A preparat ion of  this enzyme can be obtained by t rea t ing  a su.~pension of  3 g 
well-washed pressed baker 's  yeast  in 30 ml isotonic phosphate  buffer (pH 7,4) con- 
taining o.o5 M cysteine, in the cell d is integrator  of MERKENSCHLAGER ef d .  | for 
3 rain. The resulting mixture  is d i lu ted with the .came amoun t  of the buffer solution 
and then centr ifuged at  2o ~x~o × g for x h at  4 °. The superna tan t  contains  the 
enzyme:  it call be dia ly~xl  ag~hi.~t the buffer solution c~ : ta in ing  cysteine wi thou t  
loosing its act ivi tv.  Its protein con ten t  is x s - z o m g / m l ,  measured according to 
~MARIII"Rt; AND C H I ¢ I S T I A N  $. An api;r,~.ximately • 3-fold concentra t ion ~f the enzyme 
can be achieved by  saturat ion x~-ith ammon ium sulfate to 6o~.~ of the solution and  
removal of  the inactive precipitate. 

Enzyme ac t iv i ty  is r~e.'tsured by incubat ing a mixture  of xo #moles labeled 
acetyl phosphate (prepared according to KORNBERG el d .  l) in O.Z rrd water ,  IO/,moles 
ADP in 0.z ml water, and o.3 ml of the buffered enzsmae preparat ion for x5 rain. 
Then the reaction is s topped by adding x m] 7% HCIO4. For the removal  of  poly- 
phosphate,  formed by the polyphosphate  ldnase present ]n the preparat ion,  x.5 ml 
of  a o.x °/o a lbumin .~olution are added.  After  xo rain cooling in ice-water the mixture  
is centr ifuged for Io rain at  6o0o × g and 4 ~. To the superna tan t  1o-2o mg Norite 
charcoal are added and the mixture  is shaken for 3o rain. The Norite is then  centri- 
fuged off (6o0o y. g at 4 °) nnd washed ~-~th dL~tilled water  until  the ac t iv i ty  of  the 
water  is negligible. 

For rout ine measurements  the ac t iv i ty  of  the  Norite suspension can be measured 
direct ly in a liquid #-counter  (M2H, 2oth Century  Electronics Ltd.) .  For  more 
exact  determinat ions,  it is nec~,,sary to elute with zo% pyridine;  the  ac t iv i ty  is 
measured in the e lu , te .  
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