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The Mlucnca of arginlnm vmsc pressin upon the production of 

admosina 3’,!5’-monoptwqhte by adenyt cyctase from tha kidney 

SL:.I’HEP.I.ASD, R#.LL AS?) MEXOP;’ hav,., reported the preparation of an enzyme 
system, z3~~yl cyclase, which catslytes the conversion of adenadne triphosphate 
into adcnosine j’.g’-monophtiphate. Adtnyl cvclasc as isolated from cardiac muscle 
and. to a le.wr extent, from the liva:r WG s found to be influenced by catecbolamines 
in that hormonal stimulation enhanced tl>e production of Ah-3’,5’-P in the pfescnce 
nf the tnq-me system*. In view of tlie studies in this laboratory which ha:-e demon- 
strated that stimulation of dog-kidney p;uticulatc preparations with a&nine vase- 
pressin (the anti-diuretic hormone elf mzm. the ‘j!og, and other specie$ results in 
increased production of Ado-3’,5’-Y i 1 these s@eqsa, we have now investigated the 

influence of arginine v>zsoprcssirl upon adenyl c-@&;~+s isolated from t& dog kidney. 
Dogs were anesrhetizcd with sodium pentob;irbital and the &ineys were 

rapidly es&ed. Cortical and meduUary &sue weze:separated and t1ren the general 
proccdi*rc. as described by S~X~~ERLA’JD, RlrtL AsD1,,lkso~, for thr: isolation of the 
a,?cny! cyc!a?e syst:?m frnm c~re.hral cnrtex. hem-t. ‘skeletal muscle. and liver WAR 
foliowed for the obtaining of a solubfc preparation in r-80/, Tritf>n (Triton X-roe. 
Rohtn and Haas Company, Philadelphia, Pcnns;-lva$ia, I7.S.A.). This preparation, 
while y.2t at 3’. was immediately assessed for its +ility to respond to arginine 
vasiqm&n. 

I ml of the cold adcnyl cyclic preparation was added t8.i 1.5 ml of a cold (3”) 
solution of sucll composition tha t the resulting rn~G_u-rr ci:,ntained the following 
additional comlponcnts: x.2 mM ATP. z mM MgSO,, 4.rnM caffeine, 6 mM Nap. and 
24 mM Tris buffer (pII 7.4). Next. 0.25 unit of s>-ntht+c :qinine vasopress~n (pre- 
pared in Switzerland by Sandoz, Inc., distributed bl thi Ph armaceutica! Depart- 
ment of SarKlt,;s, In<., Hanover, New Jersey, USA:) +as introducer! into those 
prcparatio!ls which were to be stimulated. Within &ec after stimulation those 
preparations which were to serve as “zero-time” COtlt& were plncgcd into a boiling- 
water bath in which they were allowed to remain for I;: min. ht the end of this time 
thest: “Lero-time” controls were frozen. thawed, cetltrifuped iI5 000 x g, 3”, 15 rnin), 
and the supematantx were ohtdned. The remairder o$ rhc stimulated preparations 
and their contr& were incubated in a Dubnrd mcicabolic. shaking incubator for 
15 tnin at 30”. At the end of the incubation p&d tha:+ preparatiotls were plunged 
into :L boiling-water bath and the procedure described I;>r the “zero-time” controls 
KLS followed for the obtaining of these supi.matants. .‘hiiquots of each of the super- 
natant solutions were then examined for *ncir content of: Ado-3’.5’-P. 

The determination of Ado-3’,5’-P was conducteo using a procedure which 
depends upon it initiating a sequenc=z of events whi& results in NADPH being 
produced in a amount which is c.lrectly dependent k&n the amount of cyclic 
nucleotide which was presented t/j the system s_ Briefly, Adc+3*,5’-P enhances the 
conversion of “inactive” liver c;-glucan phosphotylase iEC 2.4.1.x) into “active” 
liver phosphorylast: and the 1::tter in the presence of t@cogen then promotes the 
production of glucose I-pb-fsphatc. The glucose r-phosahate is enzymicaUy con- 
verted into glucm 6-phc,sphate which in the presence 2.f NADPH is enzymically 
converted into 6-phospb.qluconoiactone with the concomit mt prodilction of NADPH. 
This NADPH is d&e:--mined spectrophotofluorometrically When supematants from 
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stimulatc~l and unst imulated preparations were examined and compv=red it was 
found tha t  s t imulaoon ~f adenyl cycla~e with arginine vasopres.~in increased the 
production of Ado-3' ,5 '-P in the presence of this enzyme system as isolated from the 
dog kidney. Data  from a typical  experiment are p: e~ented in Table I. 
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z o o / A  o f  t h e  15 ooc~ × g , u p e x n a t a n t  o b t a i n e d  f r c m  e n z y m e  prep; t . , -Attons (or t h e i r  con t r t ) l a l  o r  
2 o o / ~ [  c f  a s t a n d a r d  s o l u t i o n  o f  A d o - ~ ' . 5 " - P  w e r e  a d d e d  t o  0 4  m l  o f  z p r e 0 a r & t i o n  o f  t h e  l i v e r  
p h o ~ p h o r y ] a s e  s y s t e m  o b t a i n e d  a s  t h e  1 ] o o o  ~: g s u p 0 r n a t a n t  f r o m  d o g - l i v e r  h o m o g c n ~ t e .  
~.CCOt'(~l~g t o  I(ALL, ~,.~U'I~ln[EnLAPffD ~ N D  LSERTHE'L 4, "[~he r e s u l t i n g  prepar~ati t~n wa-,* m ~ d ¢  t~p t o  
t . x  m l  w i t h  a ~ l u t i o n  o f  e o m p o s i t i o r ~  s u c h  t h a t  t h e  r e : , u l t i n g  m e d i u m  c o n t a i n e d  t h e  fo~h~wing 
a d d i t i o n a l  c o m p o n - ~ n t ~ :  9 m M  N a F .  L 8  m, ' , t  A T e .  0 m.Xf ca f f e ine .  2 .3  r u m  MgSO~.  o . t  M p h o s -  
p h a t e  b u f f e r  ( p H  7.4).  0 . 9  m~%l A M P ,  30 m54  h i s t i d i n e ,  o 9  r n ~ f m t  b o v i n e  p l i ~ t t , ~  a l |>ur t l in ,  i .,q°/o 
g l y c o g e n ,  a n d  t h e  c n 2 . y m e s  g l u c o s e - 6 - p h o ~ p h a t e  d c h y d r o g e n 0 a e  (13C i . x . t . 4 9 )  (45/l lZ o r  3.2 u n i t s  
p e r  m l )  a n d  p b o s p h o g l u c o m u t a s e  ( E C  2.7-5+ t ) ( t R z / , g  o r  4 u n i t a t m l ) ' -  A f t e r  i v c u b a t i o n ,  f i r s t  a t  32 ~ 
f o r  t o  r a i n  a n d  t h e n  a t  37 ° f o r  3o r a i n .  t . o  m l  o f  o 3  M ~ u d i u m  p h t ~ p h a t e - o 3  M p ~ t a _ ~ i u m  
h y d r o g e n  p h o s p h a t e  (3 " I) w a s  r a p i d l y  a d d e d  t o  e a c h  s o l u t i o n .  S o l u t i o n s  w e r e  in , :ublxt~ 'd  a t  63': 
f o r  t o  r a i n ,  c e n t r i f u g e d  ( an  o o o  x ~¢. 3 °. 5 r a in )  a n d  [ .3  m l  o f  t h e  r e ~ u l t i n g  ~ui~: rnat~t ,~ t  w e r e  
~ d e d  t o  x .o  m :  o~. a . i k a ~ a c  p , : ~ , i ~ c  (O N }:&OIL ~-:3°'~,.. - , t~,~." ~ '  ~---~,~-'~°-~'+': . . . . . . . . . . . . . .  . . . . . . . . .  .~  .... ;,-::~t~,:~:'! 
f o r  I o  r a i n  a t  6 0  °, d i l u t e d  w i t h  d i s t i l l e d  w a t e r ,  a n d  e x a m a n e d  s p e c t r 0 p h o t o f l u o r o , I e t r i c a l l y  for  
*.heir c o n t e n t  o f  .NIADPII  a c c o r d i n g  t o  t h e  a l k a h n c  p e r o x i d e  m e t h o d  o f  [ . O t ,  V R Y ,  ROnERTS AND 
K ^ P P H ~ . ~  ~. T i m  ~ m o u n t  o f  N A D H H  i n d i c a t e d  b e l o w  is  t h a t  w h i c h  r e s u l t e d  i n  t h e  r t : a c t i o n  

m e d i u m  dcv~crihud. 
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° ( ; | u c o ~ - 6 - p h o s p h a t e d e h y d r o g e n a s e  (5" :~g v r  3 5 o t l n i t s / m l )  a n d  p h o s p h o g l u c o m u t a ~ e -  
( t o  m g  o r  2 x o  u n i t s / m l )  w e r e  o b t a i n e d  f r o m  f F .  B o e h r i n g e r  a n d  .Goehne.  M a n n h e i m .  C ; , e r m a n y ,  
d i a t r i b u b z d  b y  C a d i f o r u i a  C o r p o r a t i o n  f o r  P J - ~ e h e m i e a l  R ~ a r c h ,  I .o~ Anse le~ .  , C a l i f o r n i a .  [7 .S .A.  

"" A z - m l  a l i q u o t  w-am e q u i v a l e n t  t o  (.t.~ m g  o f  t i ~ u e .  
* '"  A t - m l  a l i q u o t  ~-a~ e q u i v a l e n t  t c  - ~ 2  m g  o f  t i s s u e .  

t A d o - 3 "  5 ' _ p  w a s  o b t a i n e d  f r o m  ~ ' . ¢a r t z  F~ioRc-~earch, I nc . ,  O r a n g e b u r g ,  .~le.., Y o r k ,  U . S . A .  

Adenyl  cyclase from the  kit:_ney cortex appeared to be more sensit_'ve to stimula- 
tion by  arginine vasopressin than that  i.~)lated from the medulla. In supt;ort of  
the  studies  nf ORLOVl: AND HANDLER s in which they  found that  an anti-diuxc't~¢ 
factor and Ado-3 ' ,5 -P  be'laved in a manner similar to each other ~-ith respect to  
water m o v e m e n t  in tht= toad bladder, we suggest that  a.,ati-diuretic factors, such as 
arginine vasopresain, influence the  adeny] cyclase enzyme system with the r ~ u l t  
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tha t  the la t ter  becomes more  effective in cata lyzing the format ion o f  Ado-3",5"-P. 
This s tudy  v, as suppor ted  in pa r t  b y  a grant  (H-5835) from the  Uni ted  S ta te s  
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was a recipient of a Lederle Medical Facu l t y  Award.  
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Biotin- and adenosine triphosphate*dependent activation of propionyl 
apocarboxylame 

As repor ted  previously,  [2-a~C] biot in  is oxidized to labeled CO 2 and aee toace ta t e  
by ceLl-free preparat ions  of a soil bac te r ium grown on biotin as sole carbon  sourcet,  s. 
-X biot in-act ivat ing enzyme obta ined from the  bacter ia l  ex t rac t s  appears  to  ca ta lyze  
the fi>llowing reactions, as shown b y  the  A T P - d e p e n d e n t  conversion o f  biotin to 
biotin hydroxama*e,  s t imulated by  CoA, and by  a [ aaP jpy rophospha te -ATP ex- 
change which is inhibited by CoA: 

M g '  ' 
Eio t i n  ~ ATP = - - ;  b i o t i n y l a t l e n y l a t e  + p y r o p h o s p h a t e  (I) 

Bio t iv . .v ,adcnyla te  + CoA ~ b i o t i n y l - C o A  + A M P  (~-) 

The present report  is concerned with the  possibility t ha t  ca rboxyl  ac t iva t ion  
(~ccurs as a s tep in the incorporat ion of  biot in in to  proteins as well as in biotin oxida-  
tion. In agreement  with the findings of  K o s o w  ^,'qD L m ~ * ,  we have  shown t h a t  
act i<at ion of  the apoenzyme of propionyl-CoA carboxylase  (EC 6-4.x.3) and  the  
b ind i rg  of  ItqS;biotin to proteins  in cell-free ex t rac t s  of biotin-deficient  liver axe 
dependent  upon the presence of  A T P  (Table 1) t. The caxboxylase ac t iv i ty  (as measured  
by a'CO t fixation) when .biotin is omi t ted  is a mem~ure of  the  residual holcm~arboxylase 
p r ~ e n t  in the  biotin-t~efieient ext rac ts .  Since the  omission o f  A T P  "~r gl~,tathione 
givfm a similar value, it may  be concluded tha t  the effect of  bit;tin in ac t iva t ing  the  
aI~,carboxylase is almost  ent i re ly  ATP-dependen t  and also requires the  presence of  
gh t t a th i0ne ,  p resumably  to  stabilize the  apoenzyme.  The  overall  apoenzyme-ac t iva t -  
ing reaction,  which i~ s t imulated b y  the  presence of  Mg t+ ba t  no t  consis tent ly  by  
CoA, m a y  be formulated as follows: 
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