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P H O S P H O R " , ' L A T I O N  COUPLI~'I) TO S P A N :  ];~()[ [ ~ CYTf)CIIRI)MI£ ( 

Test  sys t em (l .o II11)cont:aine<l o.ot .11 <11 I~C)tt, o.oo24 31 .\1)I', o.oo 5 31 l '  i (p l l  o 5 ;  l . l t )  ~ 
c.p.m. 32p), o.oo 5 M KCN and enzyme  (5o?, N). Ferricytochr<mae c t i t r a t ed  into med i um:  

5 minu te s  a t  25 , da ta  in n W m o l e s  

co,,,~ . . . . . .  ,~ ! ,/-, t e / ~  7~;;i l ~ : ¢) 

I. Comple te  48.2 40.5 <>x)l, 
Comple te  minus  BO H  o.o o.o 
Comple te  plus  D N I '  t o() i , 2 0 . 0  I 

Comple te  plus  o. 1 7 a n t i m y c i n  ,\ o.o o.o 
2. Conlple te  3 (~. 2 32.~, < ~.<>~ 

Comple te  minus  .\ DP ~ 8.0 o.o o.o 
Comple te  n i inus  l ' l  i7. 5 o.o o.o 
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P H O S P H O R ' Y L A T I O N  C O U P L E D  TO O X I D A T I O N  OF F E R R O C Y T O C H R O M E  C 

Test  sy s t em (3.0 ml) con t a ined  o.oi  ,,~I Pi (pH 5.5; ] .3" I°°  c.p.nl, a2p), o.o[ .1,l ascorbate ,  4 '  ro ,5 ~1l 
cy toch rome  c, o.oo24:1I ADP, and  enzyme  (25o y N);  '5  minu te s  a t  23:. Da ta  in t ta toms.  

Component~ 0,, uptake - ,I  Pi t': 0 

i.  Comple te  sys t em 1.28 0.84 o.~,(, 
Comple te  ni inus ascort)ate  o.oo o.oo 
Comple te  plus  D N P  t.42 o.oo o.o0 

The  enzyme  p repa r a t i ons  have  an average  par t ic le  we igh t  of abou t  5o,ooo,ooo as j udged  
by  s e d i m e n t a t i o n  ra te  ( equ iva len t  to  less t h a n  i /2 ,ooo of the  "pa r t i c l e  w e i g h t "  of the  ra t  l iver  
mi tochondr ion) .  Cons iderable  func t iona l  and ster ic  o rgan iza t ion  is st i l l  re ta ined  in these par t ic les  : 
for ins tance ,  i t  has  l)een found t h a t  added  D P N  and cy toch romc  c do not  " m i x "  freely with 
the  D P N  and cy tochron ie  c p re sen t  in the  par t ic les .  

Ttlese p r e p a r a t i o n s  have  a l r eady  revea led  s igni f icant  new in format ion  on ox ida t i ve  phos- 
p h o r y l a t i o n  no t  heretofl)re app roachab le  wi th  i n t ac t  nf i tochondr ia  ; comple te  expe r i men t a l  deta i ls  
wil l  be p resen ted  for pub l i ca t ion  shor t ly .  This i uves t iga t ion  was suppor ted  by gran t s  from the  
U.S. Publ ic  Hea l th  Service and the N u t r i t i o n  Fomldati<m, hic.  
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Oxidative degradation of uric acid by cell extracts of a Pseudomonas 

Tim aerobic  deg rada t ion  of ur ic  acid by  bac te r i a  has  been repor ted  by L I E B E R T  1, KREBS AND 
EGGLESTON 2, and  DI FONZO a. Whi le  th is  w o r k  was  in progress,  F R A N K E  AND H A H N  ~ r epor t ed  t h a t  
g rowing  cells and  washed  cell suspensions  of Pseudomonas aeruginosa oxidize uric acid to oxal ic  acid, 
a m m o n i a  and ca rbon  dioxide.  Al lantoin ,  a l l an to ic  acid, g lyoxy l i c  acid and urea were ident if ied as 
i n t e r m e d i a t e s  in tlae b r eakdown .  
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The present  paper  reports  on the degradation of uric acid by  an unidentified species of Pseudo- 
monas, strain 2RCC-I, isolated from allantoin enr ichment  cultures 5. Cell extracts  of this organism 
convert  uric acid to urea, carbon dioxide and water  via allantoin, allantoic, glyoxylic and formic 
acids. 

Cells of Pseudomonas, 2RCC-I, were grown in a medium containing uric acid, 0.3 %;  yeast  
extract ,  o.i %; and K2HPO 4, o.i % in distilled water, pH 7.2. After 18 hours  incubation at  3o°C 
cells were removed by centrifugation, washed three times, ground with alumina 5 and extracted with 
o.oi M phosphate  buffer, p H  7.4. The superna tan t  obtained by  high speed centrifugation of the 
extract  contained the enzyme sys tems under  s tudy.  

Manometric experiments  revealed tha t  2 / t M  of oxygen were taken up and 3 /zM of CO 2 produced 

T A B L E  I 

MANOMETRIC DATA OF Pseudomonas, 
2RCC-I, GROWN ON URIC ACID 

O, CO, 
Substrate uptake evolution 

,uM ttM 

Uric acid 19.65 29.63 
Allantoin 9.48 20.0 I 
Allantoic acid lO.O 3 19.54 
Glyoxylic acid 9.86 20.05 
Formic acid 5.03 io.oo 

per /~M of uric acid utilized. Table I gives typical mano- 
metric data  with uric acid and the various intermediates 
in the degradation. 

Reaction vessels contained IO t iM substrate,  5 ° mg of 
alumina extract  in a total  volume of 2.o ml of o.oi M 
phosphate  buffer, pH 7.4. In  02 uptake  experiments,  
0.2 ml of lO% K O H  was in the center well. In  CO s 
evolution experiments,  0.2 ml of o. 5 N HC1 was t ipped 
from a side arm at the end of the incubation period to 
release bound CO s . The values have been corrected for 
endogenous activity. Reaction t ime 2 hours at 3o°C 
with air as the gas phase. 

The intermediates in uric acid degradation were identified as follows: Allantoin was identified 
by  ascending and descending paper  chromatography  in phenol (saturated with an aqueous solution 
containing 6. 3% sodium citrate and 3.7% KH2P04),  butanol-acet ic-H20 (8o:2o:2o), butanol-  
ethanol*HsO (80 : 20 : 2o), and isobutyric acid-H~O (80: 20) according to BERRY et al. 6. Allantoin was 
visualized as a green spot  on spraying with phenol-hypochlorite (PHC) e. Allantoin from the reaction 
mixture ,  authent ic  allantoin and a mixture  of the two gave R F values of 0.44, 0.27, 0.23 and 0.36 
in the respective solvents. Allantoin is distinguished from uric acid since the lat ter  has an RF value 
of 0.25 in phenol, 0.06 in butanol-e thanol  and gives an orange color on spraying with PHC. Urea, 
allantoic, glyoxylic and formic acids were isolated and identified as described earlier ~. 

The results of this and related studies 5 indicate tha t  the degradation of uric acid by Pseudomonas, 
2RCC-I, occurs according to the following reaction sequence: 

uric acid 02 ~ allantoin + CO 2 

allantoin -LH20~ allantoic acid 

allantoic acid +H20-~ glyoxylic acid + 2 urea 

glyoxylic acid ½0~_+ formic acid + CO s 

formic acid ½02 ~ CO s + HsO 

I t  appears  t ha t  the pa t hw ay  of degradation by this organism and Ps. aeruginosa are identical 
up to glyoxylic acid and urea. Ps. aeruginosa oxidizes glyoxylic acid to oxalic acid and hydrolyzes 
urea to ammonia  and carbon dioxide. Pseudomonas, 2RCC-I, on the other  hand, oxidizes glyoxylic 
acid to carbon dioxide and water  via formic acid and does not hydrolyze urea. 
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