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Stereospec i f i c i ty  of  A l lanto in  D e g r a d a t i o n  in Streptococcus allantoicus 

Previous  s tudies  deal t  wi th  the  in t e rmed ia te s  fo~med 
dur ing  hydrolys is  ot a l lantoin  in var ious  microorgan-  
isms ~-~. In  this  repor t  the  stet eospecif ici ty of the  enzymes  
and  the  opt ical  form of the  in te rmed ia tes  involved in the  
anaerobic  a l lantoin  degrada t ion  of Streptococcus allan- 
toicus is communica ted .  

Materials and methods. Allanto inase  and  a l lan toa te  
amidohydro lase  were purif ied f rom cell-free ex t rac t s  of 
S. cdlantoicus as descr ibed before~, ~. Par t i a l ly  purif ied 
ureidoglycolase,  free f rom al lantoinase  and a l lantoa te  
amidohydrolase ,  was ob ta ined  by  g rad ien t  e lut ion of the  
cell-free ex t rac t  bound  to DEAE-ce l lu lose  at  p H  7.5. The 
f rac t ion emerging f rom the  column be tween  0 .23-0 .28M 
Tris-chloride buffer  (pH 7.5) was used in the  enzymat ic  
studies.  The specific ac t iv i ty  of this  mate r ia l  was 2.6 U / m g  
protein .  1 U of ac t iv i ty  is def ined as the  a m o u n t  of enzyme 
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Fig. 1. Formation of (--)-ureidoglycolate during allantoate hydro- 
lysis by allantoate amidohydrolase. Enzyme (24 ~xg protein) was 
activated as described previously a. The amounts of nreidoglycolate (1) 
and glyoxylate (2) and the change of optical rotation were deterinined. 
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Fig. 2. Degradation of (--)-ureidoglycolate by ureidoglycolase. Gly* 
oxylate production and the change of optical rotation were measured, 
Correction was made for the non-enzymic cleavage of ureidoglycolate. 

which  releases 1 ~zM of g lyoxyla te  per  min  at  30~ 
E n z y m a t i c  act ivi t ies  were de t e rmined  by  measur ing  the  
p roduc t  fo rmed according to  a di f ferent ia l  g lyoxyla te  
analysis  ~. Optical  ro ta t ion  was measured  in a 10 cm tube  
in a P e r k i n - E l m e r  polar imeter ,  model  141, wi th  a sod ium 
vapor  lamp.  

Results and discussion. Allantoin  degrada t ion  to gly- 
oxyla te  in anaerobic  bac ter ia  is ca ta lyzed  by  al lantoinase,  
a l lan toa te  amidohydro lase  and ureidoglycolase.  Al lan to in  
conta ins  an a symmet r i ca l  carbon a tom,  bu t  a l lan to inase  
which t r ans fo rms  a l lantoin  to  a l lan toa te  appeared  to be 
aspecific 4. Aspecif ic i ty  was no t  the  resul t  of the  presence  
of an a l lanto in  racemase  ~. Degrada t ion  of a l lantoate ,  
i tself a symmet r i ca l  molecule, to ure idoglycola te  by  
a l lan toa te  amidohydro lase  was accompanied  by  an in- 
crease of left  ro ta t ion ,  which  paral le led the  a m o u n t  Of 
ure idoglycola te  fo rmed (Figure 1). Ure idoglycola te  ac- 
counted  for the  increase of left  ro ta t ion,  since calculat ion 
of [a~0 f rom the  a m o u n t  of ureidoglycolate  fo rmed  and  
the  observed change  of opt ical  ro ta t ion  revealed the  
value --10.5 ~ ~k 1 ~ which  was in good ag reemen t  w i th  
t h a t  de t e rmined  in o ther  expe r imen t sL  3. ( - - ) -Ure idogly-  
colate fo rmed by  the  act ion of a l lan toa te  amidohydro lase  
was broken down  by  ureidoglycolase,  because incuba t ion  
of racemic ure idoglycola te  wi th  this  enzyme at  p H  8.2, 
which was the  opt imal  pH,  resul ted  in a change  of opt ical  
ro ta t ion  in the  r ight  d i rect ion (Figure 2). For  ( + ) -  
ureidoglycolate  an [ ~ 0  = + 10.5 ~ ~c 1 ~ was calculated.  
Therefore,  ( - - ) -ure idoglycola te  is the  real i n t e rmed ia t e  
dur ing a l lanto in  degrada t ion  in S. allantoicus and  is 
fur ther  conve r t ed  to g lyoxyla te  and urea by  ( - - ) -ure ido-  
glycolase. 

In  con t ras t  to these  results,  Pseudomonas acidovora~s 
degrades  a l lanto in  by  means  of (q-)-al lantoinase% an 
a l lan toa te  amidohydro lase  which produces  (+ ) -u re ido -  
glycolate and ( + )-ureidoglycolasc 3. 

The abso lu te  conf igura t ion  of ( + ) -  and ( - - ) -ure ido-  
glycolate is no t  known at  present .  

Zusammenfassung. Die Stereospezifit~tt der E n z y m e  des 
Al lan to inabbaus  in Streptococcus allantoicus und die opti-  
sche Drehung  der  Reak t ionsp roduk te  wurde  be s t immt .  
Al lantoinase  war  aspezifisch, w~hrend  Al lan toa te -amido-  
hydrolase  ausschliessl ich ( - - ) -Ure idog lyko la te  bildete.  
Diese Subs tanz  wurde  durch  ( - - ) -Ure idoglykolase  hydro-  
lysiert .  
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