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We also d i s t r ibu ted  the  hype r t ens in  ob ta ined  wi th  horse hype r t ens inogen  and  purified hog  
renin,  bo th  p rev ious ly  dialyzed unt i l  t he  react ion for chloride ion was nega t ive  and  the  resu l t ing  
d i ag ram was  s imilar  a l t hough  no t  identical  to b. 

The  theore t ica l  cu rves  placed unde r  each d i s t r ibu t ion  curve  poin t  ou t  the  complex i ty  of  
of the  act ive  mate r ia l  being analyzed.  The  ac tual  n u m b e r  of different  c o m p o n e n t s  can be m u c h  
greater.  

SI<EGGS el al. TM have  found  t h a t  the  hype r t ens i n  ob ta ined  f rom horse hype r t ens inogen  and  
hog renin,  in a chloride-free m e d i u m  (hyper tens in  I), can be  conver ted  to a different  equal ly  
pressor  c o m p o u n d  (hyper tens in  II), appa ren t ly  t h r o u g h  the  ac t ion  of an  enzyme  in the  p l a sma  
which  requi res  hal ide or n i t ra te  for ac t iva t ion .  

PEART o ha s  found  two peaks  of pressor  ac t iv i ty  in his p repara t ions  us ing  pa r t i t i on  ch roma to -  
g raphy .  One of t h e m  had  5 % of the  to ta l  ac t iv i ty .  

I t  is difficult to expla in  a t  p resen t  the  origin and  physiological  impor t ance  of the  hype r t ens in s  
repor ted  here  b u t  it  seems fairly well es tabl i shed t h a t  the  p repara t ions  cu r ren t ly  employed  as 
s t a r t i ng  mate r i a l s  for the  purif icat ion m a y  consis t  of a complex  m i x t u r e  of subs t ances  wi th  
s imilar  biological act ivi t ies.  This  fact  m a y  expla in  some of the  discrepancies  now exis t ing  in the  
field. 

The  origin of the  different  pressor  activit ies,  thei r  pha rmaco logy  and  connec ted  p rob lems  
are being inves t iga ted  in th is  laboratory .  
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Phosphoglycerate formation from pentose phosphate 
by extracts of Thiobacillus denitrificans 

An e n z y m e  s y s t e m  has  been d e m o n s t r a t e d  in Chlorella I and sp inach  leaves 2 which ca rboxy-  
la tes  one molecule  of pen tose  p h o s p h a t e  wi th  the  format ion  of two molecules of phosphog lyce ra t e  
(PGA). This  reac t ion  is now considered to be t he  p r i m a r y  CO 2 fixing m e c h a n i s m  in p h o t o s y n -  
thes is  3, ~. W h e n  pen tose  m o n o p h o s p h a t e  is the  subs t ra te ,  adenos ine t r iphospha te  (ATP) is requi red  
for the  fo rmat ion  of r ibulose d i phospha t e  9, the  ac tual  CO s acceptor  in the  reactionl,~, 7. 

Crude  ex t rac t s  of the  c h e m o s y n t h e t i c  au to t roph ,  Thiobacillus denitrificans, have  been 
p repared  which  fix 14CO2. F ixa t ion  was increased by  the  addi t ion  of A T P  to the  s y s t e m  and  
fu r the r  increased by  t he  addi t ion  of r ibose-5-phospha te  (R-5-P).  The  add i t ion  of R-5 -P  in t he  
absence  of ATP  only  s l ight ly  increased the  a m o u n t s  of 14CO z fixed. Table  I shows  t he  effect of 
add ing  R-5 -P  to the  ex t r ac t  p lus  ATP.  The  mi x t u r e  was deproteinized wi th  t r ichloroacet ic  acid 
and  a " p h o s p h a t e  es te r"  f ract ion prepared  by  t r e a t m e n t  of the  s u p e r n a t a n t  wi th  b a r i u m  ace t a t e  
and  e thano l  a t  p H  8. B a r i u m  was removed  f rom the  precipi ta te  wi th  Dowex-5o (H form) and  
the  solut ion so ob ta ined  freeze-dried. The  p roduc t  was  c h r o m a t o g r a p h e d  on W h a t m a n  No. i 
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I )aper  u s i n g  e t h y l a c e t a t e - a c e t i c  a c i d - w a t e r  ( 3 : 3 : 1 )  s an{l radioaut{}gr~tphs of t he  c h r o m a t { } g r a m s  
made .  A s p o t  c o r r e s p o n d i n g  to  P G A  w a s  found .  I t  wi l l  be  seen  fr(}m T a b l e  1 t h a t ,  a f t e r  c(}rree t ing  
h~r t h e  f i x a t i o n  in t he  ~ll)sol/{'t' {}l I{-5-P, a b o u t  4"°/ :  o {}f th{' a c t i v i t y  {}f t h e  "ph{}spha t t '  e s t e r "  
f r ac t i on  w a s  d u e  t{~ 1 '( ; . \ .  

I 'ABIA'2 l 

FIXATION OF 14CO 2 BY AN F;XTRACT OF Tkiobacillus denilrificans 

"l'he s y s t e m  c{mta ined  in  a w}lunae {}f 5 ml  8.{~ nag e n z y m e  N, ~ o / r a m i e s  A T P :  i o / r a m i e s  R-5-1', 
4 . 8 / t m o l e s  NaH~4CO8 (~,5oo,oo c .p .m.) ,  3 ° / ~ m o l e s  MgCI~ a n d  o.~ M t r i s - h y d r o x y m e t h y l a m i n { } -  

m e t h a n e  p H  7. ~, I n c u b a t i o n  3 h a t  3o~" C u n d e r  o x y g e n - f r e e  N2. 

c,p.m, a~(7 /i~ed'ml im?ub~tion mixlltr~' 

.X:o R 5-P 1¢ 5 l '  (hi  ,:a~ 
! l~ ) h) 

T o t a l  2o,4oo 4(},9oo 20,5oo 
" l ' h o s p l m t e  e s t e r "  f r ac t i on  (~ 5 ° o  -'4,7 ° o  t 5.20{) 
Ph{}sphoglycer ic  ac id  {)8o 8, ~ 7 ° 7, ~(){~ 

T h e  e v i d e n c e  t h a t  t he  n i a t e r i a l  was  P G A  is as  fol lows.  
(a) I t  c o u l d  n o t  be  s e p a r a t e d  c h r o m a t o g r a p h i c a l l y  f r o m  a u t h e n t i c  P G A  u s i n g  t he  s o l v e n t s .  

i sopropyl  e t h e r - 9 o  % fo rmic  ac id  (9 : 6) 9, m e t h a n o l - a m m o n i a  (S.G. 
o . 8 8 ) - w a t e r  ( 6 : 1 : 3 )  1°, a n d  lert. a m y l  a l coho l ,  p - t o l u e n e s u l p h o n i c  "I 'At~LE I I  
a c i d - w a t e r  (60 m l :  2 g:  3 ° ml,  u p p e r  phase~).  POSiTroN OF t~C IN 

(b) H y d r o l y s i s  w i t h  p o t a t o  p h o s p h a t a s e  H g a v e  a c o m p o u n d  GLYCERIC ACID 
w h i c h  couM n o t  be  s e t ) a r a t e d  c h r o m a t o g r a p h i c a l l y  f r o m  a u t h e n t i c  . . . . . . . . .  
g l y c e r i c  ac id  u s i n g  t h e  s o l v e n t s  a m y l  a l coho l -5  k l  f o rmic  ac id  (i : ~ _ c.p.m. 
u p p e r  phase )  I2 a n d  b u t a n o l - p r o p i o n i c  a c i d - w a t e r ,  p r e p a r e d  ac- 
c o r d i n g  to  BENSON el al. la. T o t a l  ~'tC * 4o8o 

G l y c e r i c  ac id  is o x i d i s e d  I}y p e r i o d a t e  t{} CO~, fo rmic  ac id  C a r b o x y l  a~C** 415 o 
a n d  f o r n a a l d e h y d e ,  t h e  COz a r i s i n g  e x c l u s i v e l y  f r m n  t h e  carb{}xyl  . . . . .  
g r o u p ~ , a s .  P e r i o d a t e  t r e a t m e n t  of t h e  g l y c e r i c  ac id ,  o l ) t a i n e d  as  * \Ve t  c o m b u s t i o n I Q  
d e s c r i b e d  above ,  s h o w e d  t h a t  al l  t h e  r a d i o a c t i v i t y  was  l o c a t e d  in ** l ' e r i r}da te  o x i d a t i o n .  
t h e  c a r b o x y l  g r o u p  ( 'Fable 11). 

R e c e n t l y  t h e  c r u d e  e x t r a c t  ha s  b e e n  f r a c t i o n a t e d  w i t h  a m m o n i u m  s u l p h a t e  a n d  a f r a c t i o n  
{)btaine(t  w h i c h  f ixed  uCO~ o n l y  in  t he  p r e s e n c e  of :VFP and  I~-5-P;  93 % of t h e  f ixed 14C w a s  
r e c o v e r e d  in P G A .  I n  c o n t r a s t  t(} t h e  c r u d e  e n z y m e  t h e  a m o u n t  of 14CO~ f ixed in  t h e  p r e s e n c e  
{,f A T I '  a l o n e  w a s  i n s ign i f i c an t .  T h i s  e x p e r i m e n t  i n d i c a t e d  t h a t  I}GA is t h e  t i r s t  s t a b l e  c o m p o u n { l  
f o r m e d  d u r i n g  t h e  c a r b o x y l a t i o n  of p e n t o s e  p h o s p h a t e .  
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