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F,I'MMARV 

I. A Ul)Pasc  (nucleoside diphosphatc t)hosphohydrolase, E(" 3.~.I.(0 was puri- 
fied 408-fl~ld from rid cerebellum by ammon ium sulfate precipitat ion and column 
chromatography.  

2. The purified cnz\ 'nw had an op t inmm pH of 7.7 and required a divalent  
cation for activity.  

3. The order of relative act ivi ty  for nucleoside diphosphates as substrates was 

5 ' - I ' I ) P  - 5 ' -dUDP 5 ' - ( ' l )P  - 5 '-dCl)l  ~ " 5 ' - ( ; l ) p  5 '-I1)P " 5 ' -AI)P " 5'- 
d ( ; l )P  • 5 ' -dAI)P.  No h\dr~l \ ' s is  t,f nm'leosidc mon,q)hosphatv ~,ccurred. 

4. The enzvme had a Km of o.I mM and ;t Vmax ,~l" 3.3 ttmolcs,h per mg protein 
with 5 ' -UI)P ;is substrate  at pH 7.b. 

5. The I ' l )Pasv  was inhibited by 7.5 " IO 3 ~1 nuclcosides, the order of greatest 
inhibi t ion was adenosine - thvmidine  :. uridinc - inosine - guancsinc.  The 
cnz,,'mc was also inhibited by Io mM NaF, I() nlM l:e('la, and io mM Hg('l.,. 

O. Nuclcoside trit)hOsl)hates inhibited the enzyme. The c~mccntration (raM) 
required to reduce thc act ivi ty 5ot~,, was t" l ' l  ) (o.8), ATP t.4), ( ; I 'P  (().8) I 'l 'P (I2.5), 
and ( 'TP (4_,.o) with 3 mM 5 ' - t ' l ) P  as substrate.  

INTICt)I)Ui"I'I()N 

( 'crtain enzynws, because of their stabil i ty,  binding l)ropertws, limited and 
spccific subccllular localization and ease of assay arc used as membrane  marker 
enzymes for identification of membranes  in subcellular fract ionation studies. ()no 
such enzx'me is l. ' l)Pasv which is thought  to reside exclusively in the smooth endo- 
plasmic rct iculum or (;olgi appara tus  of the cell~. ". Ul-)l~ase has been used as a smooth 
cndol)lasmic nwmbr;me marker in the isolation of brain mitochondriaS; fiw this 
reason and because of the interest in this laboratory in luembrane enzymes, rat 
ccrcbclluln [ ' l )Pase  was purified and its substrate  specificity determined.  -k previous 
publica! ion 'a rcp~rts ~m a s tudy of rat cerebellum 5'-nucleotidase, a plasma memlmtnc 
l l larkt~F ( , l l Z \ l l l t  ,a. 

Ul)Pasc (nucleoside dil)hosl)hate phosl)llolLvdrolase, EC 3.0.1.0) has Iwcn 
dcmonstra lvd to be ;t peak enzvme (as opp,)sed to a continuolls or ~;te]) enzvllle) ill 
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synchronized L5178Y cells s. A rat  liver nucleoside dit)hosphatase has been described n 
as has a ( ;DPase from rat liver nucleoliL The present communica t ion  describes the 
isolation of a UDPase  from rat  cerebellum. 

MA'I'I-I{IAI.~ AND METHOI)S 

Materials 
Substrates  were purchased from Sigma Chelnical Co. "Enzyme grade" am- 

monium sulfate was purchased from Mann Chemicals Co. I)istilled water was first 
cleionized and then distilled in a glass still;  all solutions were made with this water. 
Uniformly '4C-labeled 5 ' - t ' D P  (specific act ivi ty  4oo ('/mole) was imrchased from New 
England  Nuclear. 

E~zz3'mc assay  

The Ul)Pase was assayed rout inely in the fi~llmving incubat ion mixture:  4oo/~1 
of Gomori 's  Tris buffer, o.2 M Tris o.2 M HCI (pH 7.6)-Io mM MgCI,, 3 mM 5 ' -UDP 
and enzy'me preparat ion in a total volume of 0.55 lnl. The incubat ion mixture  was 
incubated at 37 ° for x h in a Dubnoff metatmlic shaker. The reaction was terminated  
by the addit ion of I ml of xo°o triehloroacetic acid. The precipitated protein was 
removed by, centr ifugation at 2ooo x g fi~r 4 rain, and an aliclu~t of the superna tan t  
fluid was used for Pi determinat ion  by lhe lnethod of I:ISKE AXr) ~t~BBARow 9./xmoles 
of Ul)Pase  act ivi ty  were then based on the released Pi. In every instance substrate  
without  enzyme and enzyme without substrate  were incubated s imultaneously and 
any  Pi liberated subtracted from the assay in order to el iminate any Pi present in 
the enzwne or anx" 15 liberated by non-enzymat ic  h,'droly'sis of the substrate.  All 
experiments  were perfiwmed in duplicate. 

Prolcin 
Protein was determined according to the method of I.OWRV el al. TM. Crystalline 

bovine serum a lbumin was used as a s tandard.  

Purification of ~'l)Pasc from rat cerc&'llum 
All steps of purification were carried out at 4 ~ unless otherwise specified. The 

entire procedure was repeated 4 times. All o . I% Tri ton X-ioo was made in o.I M 
Tris -HCI buffer (pH 7.6). At several steps, solutions were concentrated by lyophiliz- 
ati()n. 

Step t." Extraction. 24 cerebella were removed from rats (200-25o g) killed by 
decapitat ion,  which had been starved fl~r I()h with water ad libitum. They were 
minced in 5 vol. of o.Ic~'o Tri ton X-Ioo and holnogenized for 3 ° strokes in a Ten 
Broeck Honaoge.nizer. 

Step 2: ('enlrzfugation.. This homogenate was then centrifuged at 4 ° ooo > g 
for ro rain. 

Step 3: Ammonium sulphate precipitation. To the superna tan t  was added suffi- 
cient solid a m m o n i u m  sulfate, with stirring to make the solution zo°o in ammonium 
sulfate. This was stirred at 4 ° fl)r x.o h and then allowed to s tand flw x.o h at 4 ° . 
The suspension was centrifuged at 2o ooo > g for 2o rain. Both the superna tan t  and 
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pellet  were e x h a u s t i v e l y  d i a lyzed  aga ins t  o.~'},, "l'ritc.n X - i o o  at 4 % The  e n z y m e  was 
qu i t e  s t ab le  for 4 weeks  at  4: at  this  s tep.  

Step 4: Gclfiltration on 5ephadcx G-too. A 5-ml sample  (65o mg p r ,  tcin) f rom 
the  2 o %  anmacmium sul fa te  d i a lyzed  tm~c'ipitatvs in o . I " ,  "l'rit~,n X - t o o  in O.I M 

T r i s - H C l  buffer  (pi t  7.6) was appl ied  to a Sei~hadvx ( ; - i o o  cOlUllUl (2.  5 ('I/1 4 5  Cl l l )  

packed  in the  same solut ion .  The  c o l u m n  was e lu ted  wi th  the  same  buffer  and f lac-  
t ions  o f  4 ml were  col lected.  

Step 5." Gdjillratio~2 o~ Nephadcx G-2oo. A 5-ml sample  (2oo mg protein)  of  the  

peak  from the  p rev ious  s tep  was app l ied  to a S e p h a d e x  ( ; -2oo co lumn (45 cm >. 2.5 cm) 

packed  in o . 1 %  Tr i t on  X - i o o  in o . I  M T r i s - H C l  buffer  (pH 7.6). The  co lumn  was 

d e v e l o p e d  wi th  the  same  buffer  and  3-ml f rac t ions  were col lected.  

Nature of product of rat cerebellum 5'-nuch'olidas,' reaction 
Assays  were p e r f o r m e d  in the  usual  m a n n e r  excep t  2 / , C  of  5'-  C14]1.'D1 ~ were 

a d d e d  to the  inc'ubati~ n mix tu re .  The  s u F e r n a t a n t  a f te r  p rec ip i ta t icm,  ~fthe pro te in  was 

ch ronaa tog raphed  in I - b u t a n o l - a c e t i c  acid w a t e r  (2o :3:7,  by  vol.) and the  nuc leos ide  

a reas  were  cut  f rom the  dr ied  ch ronmt ( -g rams  and  e lu ted  wi th  glass dis t i l led wate r .  

The  e lua tes  were  lyophi l ized  and  sub j ec t ed  to e lec t ro l~h, res is  in o.o 5 bl c i t r a t e - T r i s  

(pH 4.8) and  the  d i s t r i bu t ion  of  r a d i o a c t i v i t y  was de t t  ~mined by cu t t i ng  the  s t r ips  
and coun t ing  in a l iquid  sc in t i l l a t ion  counter .  

R E S U L T S  A N D  I ) ISCI ' , ~S ION 

Pumfication of rat cerebellum UDl)asc. The  U I) Pase was purif ied 468-fc,ld by the  
p rocedures  ou t l ined  in "l'abh~ I. 2x.fter a m m o n i u n l  su l fa te  p r ec ip i t a t i on  the  e n z y m e  

f r a c t i o n a t e d  in to  I peak on S e p h a d e x  G - I o o  (Fig. t). "l'he h ighes t  tmr i f ica t ion  (37-f- ld  

ove r  the  p rev ious  step) was o b t a i n e d  wi th  S e p h a d e x  (;-200 co lunln  c h r o m a t ~ g r a p h y  

{Fig. 2); aga in  the  e n z y m e  f r ac t i ona t ed  into  only  one peak  of  ac t iv i ty .  "l'his tmri t ied 

e n z y m e  was used for all s u b s e q u e n t  assays ;  the  e n z y m e  f rac t ions  f rom severa l  

S e p h a d e x  G-200 runs  were  pooled  to ob t a in  sufficient  enzyme .  The  p rocedures  resu l ted  

"I'A 1~1.I." 1 

PURIFICATION AND ISOLATION Ol" I ' I ) P A S I :  ACTIVITY I'~Y AMM()N1UM SI,'LFAIIC I 'RF( ' IPIrAI ' ION AND 
COLUMN CHROMATOGRAPItY 

Procedures were performed as given i l l  MA'I'ERIAI.S AND METIIOI).%. All  procedures xvvr¢~ carried otll 
at o 4:. The experiments were repeated 4 times an,I were quantitatively and qualitatively re- 
producible. 

Total Total tWco7 cry .gpe'c(tic t'ltmli- 
protein activity (%) actzt.~tv catwT~ 
( m y . )  (l~moles/h) (ttm(des/h factor 

per mg 

I. o. 1 5~, Triton N- 1 oo extract ~,ooo 1 o 5oo I oo I. S 1 .o 
2. 4000o x /7 supcrlTatant .l. lO,) S [o¢) ~o 2.1 1.2 
3" 20°~, (NH,)2S()a  precipitate 

dialyzed o5o 5 25o 5 ° s. 1 4.5 
4- Sephadex (,-too 2oo -i 5 "o 43 22.6 I2. 5 
5. Sephadex (;-2oo 5 t 2oo .p~ ,~ tc~ t ,S  

Biochim. Bwphys. Acla. 2-,o (x07 o) 56o.-56Y; 
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Fig. I. ( ' h romatography  of the rat cerebellum I 'D l ' a se  activity on Sephadex G-loo. l-nzyme 
(525o/ramies/h, 65o mg protein) in 5 inl of o. i~!i, Tri ton X- too  in o. i M Tris-HCl buffer (pH 7.6) 
was applied to the column (45cm × 2. 5cm) .  V.lution was with o . t %  Tri ton X- ioo  in o.t M 
Tris-HCl buffer (pH 7.6): 4-ml fractions were collected. All procedures were carried out  in a 
jacketed column at 4 ¢. 

in a 4o°':o recovery, of the UDPase activity, present in the initial cerebellum honlo- 
genate ('Fable I). The Sephadex G-200 purification was more efficient if proceeded by 
the Sephadex G-Ioo step although the latter did not give much purification. The 
final product  was stable fi)r 2 months at - -20 °. 

Identi(v of encvme product. Identification of the radioactive product  from the 
reaction with 5'[.lff;]UDP (see MATERIALS ANY) METHODS) indicated 5 ' -pff ' jLIMP and 
5'-[14C!I_TDP were the only radioactive products after a routine incubation;  no free 
uridine was present. Thus the enzyme catalyzes the hydrolysis of the initial phosphate 
of 5 ' -UI )P  but doesn' t  hydrolyze the second phosphate;  5 ' -UMP is not a substrate.  

Cation requirement. The UDPase demonstra ted a direct requirement for divalent 
cations (Table IT). Mg 2=-, Pb v-, (;a 2 ~ and Cd 2" each effectiveh' act ivated the UDPase. 
Co 2. and Mn 2~ also act ivated the rat eerebe.llunl UDPase to a lesser degree. When 
added in the presence of the IO mM MgCI2, l:e a~ and Hg 2~ at IO mM and z mM 

.~ SEPHADEX G - 200 -20 

' Z\ 
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FRACTION NUMBER 

Fig. 2. Chromatography  of the rat  cerebellum [:I)Pase activity on Sephadex (;-200. Enzyme 
(452o/ramies/h, 20o mg protein) in 5 ml o fo .  l o~ Triton X- ioo  in o.l M Tris-HCl buffer (pH 7.6) 
was applied to the column (45cm × ' - 5 c m ) .  Elutinn was with o .z% Triton X q o o  in o.I M 
Tris-IIC1 buffer (pH 7.1)): 3-ml fractions were collected. All procedures were performed in a 
jacketed column at  . ( .  

Biochim. Biophys. Acta, 22o ([97 o) 560-568 
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K x p c r i m c n t s  w c r c  l l e r f o r m c d  w i t h  5 ' - I ' 1 } t '  a s  s u l } s t r a t c  as  d e s c r i b e d  in t h e  t e x t .  " W i t h o u t  31;4('1e" 
r e f e r s  to  },Xl}erimcnts in w h i c h  t h e  i n d i c a t e d  i(}n w a s  s u l ) s t i t u t c d  f}lr t h e  M~('I~ in t h e  a s s a y .  
" W i t h  31~( ' lz" r e f e r s  to  e x p c r i n w n t s  in w h i c h  t h e  in{ l i ca t cd  ion w a s  a d d e d  in tilt. p r c s v n c c  (if t f ic  
i t } r a M  31R('l., n o r m a l l y  in Ihv  a s s a y .  T h e  a c t i v i t y  o f  t h e  t o m M  Mg( ' l  e a d d i t i o n  t(} t h e " w i t h c m t  
.Mg('l.," ~ \ ' s t cm  w a s  a r i } i t r a r i l v  se t  t}) lo{} a n d  {}thor v a h t e s  a r c  a c t i v i t i e s  r c h l t i v c  It} t h i s  a c t i v i t v .  
All so lu t i t}ns  xxcr{, mad} '  in o . ]  .~I "l'ris I[( '1 I m t t c r  {pl l  7.{~). A n y  1)ahmcin~  o f  a s s a y  voltlllWS 
n{ ' ce s sa rv  w a s  i rmdc  w i t h  o . i  M T r i s - H { ' l  b u f f e r  (pH 7.(})- 

.-ldd~tt,,u ( '~ ,nc , .  . . tssavs pc~2f, n'm~d zn 
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Fig. 3- lllftU{~llCC o f  ~I~ ( ' 12  c o n c e n t r a t i o n  oil t h e  a c t i v i t y  o f  l ' I ) P a s e  f r o m  r a t  c c r e b c l h m L  K n z v m c  
(t . 2 / Ig ) ,  s u l , s t r a t e ,  a n d  b u t h , r  w e r e  i n c u l ) a t e d  u n d e r  s t ' a n d a r d  c o n d i t i o n s  a n d  t h e  i n o r g a n i c  pil(}s- 
p h a t e  r e l e a s e d  w a s  d e t t , r n l i n e d  ;in d e s c r i b e d  in tilt" t e x t .  

I:ig. -t. I n f l u e n c e  o f  p H  o n  t h e  a c t i v i t y  o f  tilt '  r a t  c c r c b e l h m l  [ ' l ) I M s c .  l ' 2nzymc  (I / I g ) ,  s u l } s t r a t c  
cofactor  HIId b u t l e r  w e r e  i I 1 C i l b a t c d  uIIdcr s t a n d a r d  c o n d i t i o n s  a n d  t h e  il~_organic p h o s p h o r u s  
r e l e a s e d  w a s  d e t c r i l l i n e d  as  Riven  in t h e  t e x t .  " | 'he 1)tl~er w;ts  in all  i n s t a n c e s  (~OMORI'S s "l'ris 
lmt te r ,  o.2 5I T r i s - o . -  M - H ( ' I .  

B w c h t m .  H w p h y s .  ..I cta, e- 'o  (l ,)7o) y , o - 5 6 8  
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l"ig. 5. l : f l ec t  of  e n z y m e  c o n c c n t r a t i t m  on t he  a c t i v i t y  of  the  r a t  ccr (q)c l lum l ' l ) l ' a s c ,  l n c u b a t i ( ) n  
c ( m d i t i o n s  w i t h  5 ' - I ' 1 ) I  ) as  t he  s u t ) s t r a t c  wcrc  as  ( lcscri t )ed in the  t e x t .  

Fig. ~). "l'inm course  ¢)f t he  i n o r g a n i c  t ) h o s p h a t c  l i b e r a t i o n  froln 5"-l , ' I) l) .  T h c  e n z y m e  ( t . , / i g )  a n d  
t he  s u b s t r a t c  were  i n c u b a t e d  for v a r i o u s  t i m e  i n t e r v a l s  a n d  the  inor~4anic p h o s p h a t e  r e l eased  was  
d e t e r m i n e d  its Riven in t he  t e x t .  

inhibited the L'DPase activity. The UI)l)ase of rat cerebellunl was similar to rat 
liver nucleolar GDPase in that  Mg -~', Ca 2+, Co ',~ and .Mn 2- activated the enzymeL 
Also the rat liver nucleoside diphosphatase reported by S(?HRAMM AND MORRISON 6 

was act ivated by Mg z~, Mn"- and Ca"-. The rat cerebellum UDPase showed a marked 
dependence on MgCI.. concentrat ion (Fig. 3). 

pH dependence. The t 'DPase  of rat cerebellum had an opt imum ptI  of 7.7 
(Fig. 4). 

Enzyme concentratio,. The data  in Fig. 5 demonstra te  that  the reaction of 
UDPase from rat cerebellum on 5 ' -UDI ) was linear up to 1. 5 ttg of enzyme protein. 

Time course. The hydrolysis of UDP and release of Pi by the rat cerebellum 
L'DPase was linear up to 60 rain incubation (Fig. 6). 

Subslrah' concentration. A t)lot of I/~, vs. I/iS] with 5 ' -UI)P  as a substrate fl)r 
the rat cerebellum UDPase was linear (Fig. 7). Calculation of a Km #ore this plot 
gave a value ()f o.I mM and a :'max of 3.3 #moles/h per nag protein. 

Substratc spcctficity. The UDPase hydrolyzed nucleoside diphosphates;  the 
relative act ivi ty was 5 ' -UDP > 5 ' - dUDP ";. 5 '4"DP 7> 5 ' -d( ' l )P  "> 5 ' - ( ; I )P  ;> 5'- 

30- 

x~ 2o 

1o 1'o 2'o ~o 

'/Eoo ] t,,r' 
4'0 

I: ig.  7. l . i n e w e a v e r - B u r k  p l o t  o f  U I ) l ) a s e  f rom r a t  cc rc l )e l lum.  A s s a y  was  c a r r i e d  o u t  u n d e r  t he  
c o n d i t i o n s  d e s c r i b e d  in t h e  t e x t .  

l t ioch tm,  l l i o p h y s . . 4 c t a ,  ~ , o  (x97 o) 56o-5¢)S 
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"I'A HI.I': 111 

,qUIISTRA'I ' I ' :  SIH' :{ ' I I ; ICI ' I 'Y O F  R A T  CI ' :REI}ELLL'M I.'I)PASE 

All experin~ents  were performc{l as given in the  text .  l.'or relat ive ac t iv i ty  the  substrat{,s  were 
all tes ted at  3 raM. M ichaelis c o n s t a n t s  were de te rmined  from plots of  l / V  t 'S, l / S ]  ;.Is given in 
FiR. 7. 

Nabs/rate Relative Km Subs/rate Rdaliw, K,n 
activity (m.ll) activity (raM) 

5 ' - U I ) P  H)o o.l 
5 ' -AI )P  21 S.O 
5"-{'I)P {,S t . -  

5 " - 1 1 ) P  3 9  7 .9  
5 "-GI)P 4'; 6.7 

5"- . \MP o 
5 ' - I 'MI  } o 
5 '-CMI } o 
5 ' - IMP  o 
5"-(;MI } {} 

5'-A'I 'I } o . - 
5'-I "I 'P I I I2.t  
5"-{"1"1' o .-- 
5'-1"1"I' 2z m.  4 
5 '-( ; ' I 'P 2o 8. 9 

5"-dAM I ) o 
5'-(117MI } o 
5 ' -d lMl  } o - -  
5"-{I{'.M I' ( }  

5"-{I{;MI ) o - 

5'-{1..\ l ) l  } I o  t 4 . 2  
5 % 1 t ' I ) P  6 0  o . 9  
5 "-dCl )t) 40 5. z 

5"-d{; l lp  -o 
5'-d A'l ' l '  o 
5"-dl.Vl'p lo 
5 ' - dC l ' l '  o 
5 ' -dGTI ~ o 

. " -AMP o 

.~'-A.M t '  o 

2' -C M 1 ' o 

3'-CM 1 ) o 

2'-(.;M I' ,:7 

y - G M P  o 

2'-  l, J3l I'  o 

3 ' -UMI '  o 

s. 7 

I0 .8  

I I ) P  . 5 ' - A I ) P  : - 5 ' - d ( i D P  ~ : - 5 ' - d A D P .  I n  g e n e r a l  t h e  d e o x y - n u c l e o s i d e  d i p h o s -  

p h a t e s  w e r e  l e s s  a c t i v e  t h a n  t i l e  n u c l e o s i d e  d i p h o s p h a t e s .  T h e  d o u b l e  r e c i p r o c a l  p l o t s  

w e r e  l i n e a r .  T h e r e  w a s  n o  a c t i v i t y  w i t h  n u c l e o s i d e  m o n o t ) h o s p h a t e s  a s  s u b s t r a t e s  

( ' l ' ab le  I l l ) .  S o m e  o f  t h e  n u c l e o s i d e  t r i p h o s p h a t e s  a c t e d  a s  s u b s t r a t e s ;  t h e  o r d e r  o f  

a c t M t y  w a s  5 ' - I T P  ~ • 5 ' - ( ;TI  ) - -  5 ' - ( T T P  > 5 ' - d U T P .  T h e  n u c l e o s i d e  d i p h o s p h a t a s e  

f r o m  r a t  l i v e P  h a d  t h e  f l} l lowing r e l a t i v e  a c t i v i t i e s :  U D P  _~ ( ] D P  ~_ I D P  >~ ( ' D P  :?. 

T I ) P .  

Inh ib i to r s  o f  rat ccrcbclhon U D P a s c .  B o v i n e  s e r u l n  a l t m m i n  a t  7 .5  m g / m l  a n d  

g l u t a t h i o n e ,  b e n z o v l  c h l o r i d e ,  e s e r i n e ,  N - e t h y l m a l e i m i d e  a n d  L - c y s t e i n e  a t  I • IO - s  M 

w e r e  n o t  i n h i b i t o r y  to  r a t  c e r e b e l l u m  l_TDPase a c t i v i t y ,  p - C h l o r o m e r e u r i b e n z o a t e  a n d  

p - h y d r o x . w n e r c u r i b e n z o a t e  a t  I . IO  - a  M w e r e  s l i g h t l y  i n h i b i t o r y  t o  t h e  U l ) P a s e  

a c t i v i t y  ( T a b l e  IV) .  A t  7 . 5 '  ~ o  a M, n u c l e o s i d e s  w e r e  i n h i b i t o r y  t o  t h e  r a t  c e r e b e l l u m  

l . ' l ) P a s e .  T h e  o r d e r  o f  g r e a t e s t  i n h i b i t i o n  w a s  a d e n o s i n e  :> t h y m i d i n c  > u r i d i n e  . .  

i n o s i n e  ~.• g u a n o s i n e  (Table .  IV) .  A t  I . I O  -2  M, N a F  i n h i b i t e d  t h e  r a t  c e r e b e l l u m  

U l ) P a s e  9o ' !0 .  
T r i p h o s p h a t e s  w e r e  a l so  i n h i b i t o r y  t o  t h e  r a t  c e r e b e l l u m  U D P a s e  a c t i v i t y  

( T a b l e  IV).  T h e  o r d e r  o f  i n h i b i t i o n  w a s  L ' T P  >- A T P  7> G T P  "~ I T P  - .  C I ' P  w i t h  

5 ' - t T l ) P  a s  a s u b s t r a t e .  A t  8 o o p M  U T P ,  t h e  r a t  c e r e b e l l u m  U l ) P a s e  w a s  i n h i b i t e d  

thochtm. Biophys. A eta, 2,o ( 107 o) 5(}0-5{}8 
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E F F E C T  O F  P O T E N T I A L  I N I I l I I I T O R S  O N  A C T I V I T Y  O F  R A T  CI,~REBIt;LLUM U I ) P A S E  

S u b s t r a t e  c o n c e n t r a t i o n  w a s  3 m M  5 ' - I ; D P .  All e x p e r i m e n t s  w e r e  p e r f o r m e d  as  g i v e n  in t h e  t e x t .  
T h e  a c t i v i t y  w a s  m e a s u r e d  w i t h  5 ' -171)P  as  s u b s t r a t e .  T h e  a c t i v i t y  w i t h  n o  a d d i t i o n  w a s  a rb i -  
t r a r i l y  se t  equa l  to  i o o % .  

lnhd)it~r (Tm*cn. ° o (.'o~*trol 
(.11) aclu'ity 

.~ Olle I ( 5 0  

U r i d i n e  7 . 5 '  1° -a  71 
T h v m i d i n e  7.5 ' l o --a 3 8 
( ; u a n o s i n e  7.5" m - a  98 
: \ d e n o s i n e  7.5 " 1 o a 3 I 
l n o s i n c  7 .5 '  IO a O4 

B o v i l l e  s e r u l n  ~ t . l b u l l l i n  

( ; l u t a t h i n e  
Benzoy l  c h l o r i d e  
t ' iserine 
N - l . : t h y h n a l e i m i d e  
L-Cvs te ine  
p -C}~ l o rom ercu r i l m nzoa t e  
N a l :  
p- I  I y, d r o x  y m e r c u r i b e n z o a t e  

7.5 m g / m l  02 
I O  -a O 0  

1 o  a 9 1  

1 0  a i o  3 
I O - 3  I OG 

I O - a  103 

I (5 -:1 83 
1 0  - 2  I O  

1(5 a 8 1  

l ! ' l ' l  ~ 8 . o .  Io  4 5o 
A ' I ' P  1.4 " IO a 5o 
(;'I" P G.S. Io  -a 50  
I'I'P 1.3" Io  -= 5 ° 
C'I'I' 4.2 • IO -a 5 ° 

5o%. Nucleoside rnonophosphates were not tested as inhibitors. Inhibition bv tri- 
phosphates and nucleosides showed end order kinetics. 

The present communication describes a UDPase from rat cerebellum. The 
enzwne is quite specific with respect to substrate and is inhibited by nucleosides and 
nucleoside triphosphates. The substrate specificity and ease of assay confirm that it is 
a suitable enzyme for enzyme marker studies. 
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