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Localization of the "ar£inin~. dihydrolase system" in Streptococcus faec/um 

In  a s tudy  of  amino acid up take  by .qtreptococcu:; f aec i ,m  t it was found th~tt of  the 
amhao acids tested only axglnine was taken  up by  thi.~ organism in the abgence of  
glucose. However ,  a l though arginine di.gappe.ared from the medium nolle was found 
in boil ing-water  ex t rac t s  o f  the  cells, even afrcx the  shortest  in terval  tested : instead, 
ci t rul l ine and orni th ine  wero prc.-se_nr. It  wa~ therefore of  interest  to de te rm;ne  
whe the r  or no t  the  "arginine  dihydr~Aase sys tem ''~ of this organism w~g di rec t ly  
invo v ~ d  in the  up t ake  of a r~n ine .  I- ~|ti~ were so, then  the component~ of  the 
"dihyclro!a.ge syg tem" ,  arginine deimina~c (L-arghfizte iminohydrola_se, EC 3.5.3.6) 
and orn i th lne  ca rbamoyl t r ans fe rase  {carbamoytpho~phate :L-orni th ine  carbamtwl-  
t ransferase,  EC z.x.3.3) might  be expe,:~.~_d t,-" b ~ - pre~c;:t, and  possibly loc',dizcd, in 
its p lasma membrane .  

3, f a e ~ u m  was grown, harves ted ,  and conver ted  to  protoplas ts  s by  t r e a t m e n t  
with muramidase  {EC3.z.X.XT; former ly  known as lysozsa-ne) in o. 5 M sucrose 
buffered with 75 mM potass ium phospha te  a t  p H  68 .  The  resul tant  protoplas ts  
were centr i fuged,  and  a par t  o f  t h e m  resuspended in fresh, hyper ton ic  sucrose while 
a second pa r t  was plasmolyzed in I mM potas~,~ium phosphate  at  p i t  6.8. F r o m  a 
por t ion  o f  the  pla~smolyzed protopla.sts, c-.~oplasmic and membrane  fract ions were 
p repared  by  differential  cen t r i fuga t ion  a. In addi t ion,  a pa r t  o f  the  cell harves t  was 
d i rec t ly  lysed by  muramidase  t r e a t m e n t  in 75 mM potass ium phospha te  buffer 
(pH 6.8). 

I n t a c t  cells, l.wed ceils, protopla_~ts, lysed protoptas ts ,  cy toplasmic  and  mem- 
brane  fractions,  and a wall f ract ion (the super-natant ob ta ined  from centr i fugat ion 
o f  the  lysozyrne--cell mix tu re  in hype r ton ic  mo.lium) wete iit~;ubatcd ei ther  in 9 re,X[ 
L-arginine or xz mM L-citrulline at  pH 6.8; enough sodium arsenate  was ad, ied to 
bo th  mix tu res  to make  them xo mM (see ref. 5)- Zero- t ime and  3o-min samples were 
wi thd rawn  and  b rough t  to 5 %  tr ichloroacet ic  acid with conc, t r ichloroacet ic  acid. 
Af ter  holding overafight a t  4 °, the  sarnple.~ were cleared by  centr i fugat ion.  

The  supe rna t an t s  were spo t t ed  on Reeve  Angel SA-2 i0n-exchange paper  in the 
Na* form and  the  paper  wag d e v e l o ~ l  with o.2 b! s¢×tium ace ta te  (pH 5.2) s. Af ter  
deve lopmen t  the  chromat(~grams were t r ea t ed  with the n lnhydr in  rea~ .nt  of  HE~L- 
MA.~:, ef ad.L The  resul tant  colored areas were eluted ,vath an 800/0 acetic ~cid-x°,~ 
Tween-8o nAxture conta in ing  z5 mg/nd  of  cad rmum acetate-, and the  ab.~,.bancies 
o f  the eluanL~ at  5oo m/~ coml,arect with those of  appropr ia te  stat~d'dax~. D u p l i c ~  : 
de t e rmina t ions  were ai.~o made  of arginine and citrul!ine, respect ively,  by  a modified 
Sakaguehi  react ion s and  a modified Archibald react ion ~. (Howe~'er. ~ v e r e  inter-  
ference wa.3 ex .~ r i enced  using the  la t te r  method  wi th  samples in o. 5 ~! .'-,c,o'e.) 
PtoteiJa was e-xtin rzted by  biur~t dete--minations o,~ the ly.r~--~l-cell sample's. 

The  dis t r ibut ion o f  enzyme  ac t iv i ty  among the cells and cell f ract ior~ is s ~,ow~. 
in T~ble I. 

Bo th  enzyme.~ axe concen t ra t ed  in the  cy toplasm,  and the  pla_gma mere. t cane is 
essential ly devoid  of  ",heir ac t iv i ty .  

The  deiminase ac t iv i ty  obserx-cd in the wall fract ion probab ly  represents  mater ia l  
f rom cells daanaged durin~ protoplas t  pceparat ion ra ther  t han  its occurrence in ttte 
wall, ~h~ce the  s;~ecific ac t iv i ty  in this fract ion is ve ry  similar to  tha t  observed in 
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5z2 SHORT cOMMUNICATIONS 

TABI.F. I 

DISTRIF, t lTION OF ~R(;ElCINt t. DEIMII~A~I~ &NID ORNITIi~INE ~A/'IIlA/dlO'YL-'rRANSIrl';.RASE .~.Ctl'~'l'I~ig~, 
I N  (-ELLS AND C ~ L L  IFRACIIONS OF S t r £ p t o ~ o e . ~ u s  faecium 

A~it t i~C ~ m ~ t ~  O~nl/kitlke ra~moyttra~t~lrra.tt 

P~, ce~ Pe~ ¢¢m' P¢~ etw¢ 
~'mctton .~O¢~Jl~ ~ ~ .$pec*fir o/ ryjed, o¢ t~=cd- 

,.~fi~ I'Pl "b ~c ~.ql ¢*' I;4"$iu~lf =tglit~/t~ 'e X &O J ffgJ a~it'l't)" ¢~11 I~?OhCi~l 

. . . . . . . . . . . . . . . . . . . . . . . . .  

Intact ~Ils 74 (5b89) "" ~ I (o--51 t3 (u-.st) 
I.yscO <'ell~ 66 (47-8z1 89 (81-Ioo) 8 (7 IZ} --- 
Wall fraction 32 (18-'76) 8 (4-14) t6 {t6-17}  2 2  (17-Z6) tO (IO--IO|  
Protoplasts 8t (7r--95) qo (7~-1oo) ~ (o--3) t5 (o-33) 8z (79-84) 
I.ysed protopla.sks 83 (75-88) 96 (~a:)--li6) Z3 (9-I7) 14 ° (z00-175) 85 (74-95) 
C y t o p l a s m i c  f r a , : t i o n  t o 8  (Io(~-- ; la~} 9 ]  ( g ~ - I ~ > )  =z  {l 4 z9)  1 5 o  ( I t 8  1 8 o )  G 3 ( 5 5 - 7 0 )  
. ' ,h, ttzi,,,~ixt: f t a ,  l . . . . .  "3 (~ ' -19} 3 {O--5) O (O-O) O (O--O) 2 0  ( I 7 - - 2 2 )  

" I~eterndnation of/Jmoles of substrate disappearing per rain per mg protein ~t ~5 ~ averaged 
with the determination of the /~tltlOt.e~l Of emil'to acid products appearizag per mitt pet "mg protein 
at zS"- 

'" The mean. followed by the observed range, of 4 deterntinatiorm. 

intact and in lysed cells. In either case, the amount of deiminase activity found in 
this fraction is less than to ~/u, on the average, of that found in the whole cell. 

In the ca-ze of the caxbamoyltransferase activity found in the wall fraction, its 
specific a c t i v i t y  a p p r o x i m a t e s  m o r e  n e a r l y  t h a t  o f  t h e  lysed  ceils a n d  ly'=ed p r o t o -  
p l a s t s  r a t h e r  t h a n  i n t a c t  cells or  p r o t o p l a s t s  w h ich  do  n o t  r e a d i l y  t a k e  u p  c i tm l l i n e ,  
sugges t ing  t h a t  i ts  p r e sence  in t h e  wal l  f r a c t i o n  is a lso a resu l t  o f  d a m a g e  to  cells  
du r i n g  the i r  conve r s ion  to  prot '~plasts ,  p a r t i c u l a r l y  s ince  t h e  i n t a c t  cells e x h i b i t  t h e  
same  per  cen t  of  lysed-cel l  a c t i v i t y  as  t he  protopla.st~, r a t h e r  t h a n  a pe r  c e n t  a c t i v i t y  
which  is the  sum of  the  ac t iv i t i e s  o f  t h e  p r o t o p l a s t  a n d  t h e  wal l  f a c t i o n s .  

T h e  c o n s i d e r a b l y  h ighe r  a c t i v i t y  o f  t he  c a r b a m o y l t r a ~ s f e r a s e  in t h e  p r o t o p l a s t  
l y s a t e  and  in the  c y t o p l a s m i c  f r ac t i on  t h a n  i s  t h e  cell l y sa t e ,  a l t h o u g h  c o n s i s t e n t l y  
obse rve d ,  is w i t h o u t  e x p l a n a t i o n  a t  p re sen t ,  

T h e  cy- toplasmic f r ac t i on  was  s u b j e c t e d  t o  c e n t r i f u g a t i o n  a t  zo5 030 × g for  
z It a n d  the  s u p e r n a t a n t  a n d  s e d i m e n t  e x a m i n e d  for  b o t h  e n z y m e  ac t iv i t i e s .  N o n e  
of  t h e  d e i m i n a ~  a c t i v i t y  was  s e d i m e n t e d ,  whi le  a b o u t  3 0 %  of  t h e  c a r b a m o y l -  
t ran=ferase  a c t i v i t y  was  in t he  pel le t .  A t  lea.st p a r t  o f  t h e  o r n i t h i n e  c a r b a m o y l -  
transtrera-~, t hen ,  is b o u n d  t o  cell pa r t i cu l a t e s .  

T h e  absence  o f  t he  t w o  enzy~mes f r o m  t h e  m e m b r a n e  f r a c t i e n  r, m k e s  i t  unUkely  
t h a t  e i t he r  o f  t h e m  is d i r e c t l y  i n v o l v e d  in the  u p t a k e  o f  argixxine. [ 'heir  a c t i v i t y ,  in  
fac t .  prov~0es a m e a n s  o f  d e m o n s t r a t i n g  t h a t  arglr t ine has  p e n e t r a t e d  t h e  p l a s m a  
m e m b r a n , ,  a n d  r e a c h e d  t he  cell 's  i n t e r io r ,  d i s t i ngu i sh ing  ar  .ginine p en eW at io n  in t h e  
c~ll f r e m  i t s  a b s o r p t i o n  to  the.  cell  su r face  u. 

W e  ~dsh to  a c k n o w l e d g e  the  s u p p o r t  o f  th i s  r e sea rch  b y  t h e  U n i t e d  S t a t e s  
Pub l i c  H e a l t h  Serv ice  ( resea rch  g r a n t  E-34z8) .  

r)epavtme~t o f  M ieYobiology, 
Uniuegs~ly of New Hampsh i re ,  

!'.',~v~,n ;~. 1t. ~U.S.A.) 
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s ¢ x  lO33 
I n t e r f e r e n c e  by reactions of kynurenine metabolism in t h e  
estimation of tryptophan pyrrolase in rat-liver homogenate 

I n  a n  i n v e s t i g a t i , m  o f  a s p e c t s  o f  t h e  m e c h a n i s m  o f  t r y p t o . p h a n  ps~ro l ,x se  i n d u c t i o n  
u s i n g  a c o n t i n u o u s - p e r f ,  t s i o n  t e c h n i q u e  t. t h e  Ye.sult~ o f  w h i c h  a r e  t o  b e  p u b l i s h e d  
e l s e w h e r e ,  a ~ r y p t o p h a n  py t - ro t a~e  ~ , s a y  w a s  ~ s t a b l i s h e d  u.~in~ m i n o r  m o d i f i c a t i o n s  
o f  t h e  m e t h o d  o u t l i n e d  b y  K . ~ o x  *. T h e  s i g n i f i c a n t  m o d i f i c a t i o n  w a s  t h e  u s e  o f  a 
D o u n c e ,  h a n d - o p e r a t e d  h o m o g e x , i z e r *  i n s t e a d  ,~f a W a v i n g  b l e n d e r  f o r  d i s p e . r s i o n  o f  
t h e  t i s s u e .  U n d e r  t h e ~ e  c o n d i t i o n s ,  in con t ra .~ t  t c  t h o s e  o f  p r e v i o u s  w o r k c r ~  4.s. i t  
w a s  f o u n d  t h a t  t h e  k y n u r e n i n e  s y n t h e s i z e d  d u r i n g  i n c u b a t i o n  o f  t h e  h o m o g e n a t e  
w i t h  t r y p t o p h a n  w a s  b e i n g  f u r t h e r  m e t a b o l i z e d .  T h e r e f o r e ,  the. k v n u r e n i n e  c o n t e n t  
o f  t h e  i n c u b a t i o n  m i x t u r e  a t  t h e  e n d  o f  t h e  i n c t t b a t i o n  p e r i o d  w~.~ n o t  a t r u e  m e a s u r e  
o f  t h e  t r y p t o p h a n  p y r r o l a s e  a c t i v i t y .  

T h e  i n c u b a t i o n  m i x t u r e  ( t o t a l  v o l u m e  3 . o m t  a n d  f i n a l  p H  7.o)  c o n t a i n e d  
9 / ~ m o l e s  L - t r y p t o p h a n .  x 5 o / ~ m o l e s  s o d i u m  p h o s p h a t e  b u f f e r  a l i : t  I 2 5  m g  r a t  l i v e r  
a s  a n  h o m o g e n a t e  (z2 .5~( , ,  w / v ,  in o . I 4  M KC]) .  I n c u b a t i o n  w a z  fo r  2 h a t  37°. 
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Fig.  i .  Absorp t ion  spec t ra  o f  the  reac t ion  produc ts  of  the t r y p t o p h a n  pyrrola.~e assay using an 
homogena te  fre~h]y p repared  wi th  a Dounce homt~genizer and  using pea t  of the  ~utne homogena te  
a f t e r  i t  M d  been frozen in a d r y  ice--acetone mix tu re  and immedia te ly  thawed.  Condi t ions  o f  
tummy were as  outltr-~d in the text .  Value~ represent  the  means  of  three de terminat ions .  C>~ O, 
freshly prepaxed homogcna te ;  H ,  frozen and thawed  homogenate ;  . . . . .  . au thent ic  

L- kynurenit t  e. 
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