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The A T P  (Figure 3A) also associates the  enzyme,  
a l though  no t  so h igh ly  and  surely no t  so specifical ly as 
his t idine.  This effect, con t r a ry  to  t h a t  of the  P R P P ,  is 
ha rd  to explain  if A T P  b inds  only  a t  the  ca ta ly t ic  center ;  
therefore  ano the r  site(s) (allosteric) for A T P  would  be 
required,  as IZLUNGSOVR and  KRYVI~7 have  pos tu la ted .  
This f inding is also in ag reemen t  w i th  t he  IZRYVI and  
KLUNGSO'ZR kinet ic  da t a  ~s referr ing to A T P  inh ib i t ion  a t  
h igh  concent ra t io~s .  

In  Figure  3 B i t  is clearly d isp layed  t h a t  2- thiazolalanine 
(also a feedback  inhibi tor) ,  associates the  p ro te in  no t  so 
eff ic ient ly as h i s t id ine  does;  th is  fact  agrees wi th  our  
th iazola lanine  s tudies  in vivo, in which  the  wild t ype  is 
more  res i s t an t  to th is  inh ib i to r  t h a n  o ther  E. coli K12 
s t ra ins  and S. typhimurium LT 2. 

In  t he  e lut ion of a dena tu red  sample  ( lyophil ized and 
s tored  for one m o n t h  a t  --15~ wi th  only  5% of the  
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init ial  ac t iv i ty  (exper iment  no t  shown),  near ly  all the  
p ro te in  is excluded,  and  there  are smal l  amo u n t s  of 
h e x a m e r  and  t e t r a m e r  t h a t  could be responsib le  for the  
residual  ac t iv i ty  elicited by  dissociat ion by  the  P R P P .  I t  
is conceivable  t h a t  revers ible  t e t r a m e r  and h e x a m e r  
fo rmat ion  are i n t e rmed ia t e  s teps  towards  i r reversible  
high order  polymer iza t ion .  

Kine t ic  da t a  of derepress ion of the  h is t id ine  operon  
(unpubl ished exper iments )  po in t  towards  a posi t ive  
control  for the  f i rs t  enzyme.  We are working  on a b iosynthe-  
t ic model  of regulat ion,  of the  JACOB-MONOD type,  
in which  the  associa t ion-dissocia t ion processes r epor ted  
in th is  pape r  p lay  a cent ra l  role 20 

Resumen. Se han  real izado estudios  de asociaci6n- 
disociaci6n por  f i l t racidn en gel con el p r imer  enz ima de la 
biosintesis  de h i s t id ina  en Escherichia coli, en presencia  
de sus t ra tos  y l igandos.  Se observa  una  in te rconvers idn  
revers ible  ent re  las formas  dfmero,  t e t r s  y exSmero,  
y nna  agregacidn i rreversible  de orden superior.  
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R N a s e  Act iv i t ies  in Blood S e r u m  of Several  Vertebrates  

The presence  of Ribonuclease  in the  se rum of several  
animals  has been repor ted  ~-5. P rob lems  of like the  origin 
and  biological func t ion  of these  se rmn enzymes  were ap- 
p roached  by  some authors ,  bu t  t h e y  remain  controvers ia l .  
Origin of serum RNase  has been accepted  to  be pancrea-  
t ic a, b u t  no d i rec t  evidence was ever  repor ted .  On the  
cont rary ,  the  hypo thes i s  t h a t  the  pancreas  is the  exclusive 
source of se rum 1RNase was no t  sus ta ined  by  pancrea tec -  
t o lny  expe r imen t s  7. 

W h a t e v e r  the  uncer ta in t ies  in th is  field, th is  p ro te in  
proves  to be ve ry  useful for ph i logenet ic  s tudies ,  as 

Total serum protein in vertebrates 

Total protein a 
(mg/ml serum) 

Ox (Bos taurus) 74.4 
Hamster (Mesocricetus auratus) 63.7 
Goat ( Capra hireus) 80.5 
Rat ( Rattus norvegieus) 71.4 
Sheep (Ovis aries) 61.4 
Guinea-pig (Carla poreellus) 50.0 
Horse (Equus eaballus) 72.8 
Pig (Sus scro/a) 81.1 
Chicken (Gallus domesticus) 43.1 
Cat (Fells catus) 72.2 
Pigeon ( Columba livia) 27.6 
Rabbit (Oryctolagus cuniculus) 60.7 
Dog (Canis/amiliaris) 60.7 
Mouse (Mus musculus) 69.9 
Human 86.0 

a IV[ean values of at least 3 different samples. 

recent ly  emphas i sed  by  BARNARD s,9 who d e m o n s t r a t e d  
the  exis tence of th ree  wel l -def ined classes among  the  
ve r t eb ra t e s  as concerns  RNase  co n t en t  of t he  pancreas .  
As similari t ies  be tween  pancrea t ic  and  seric 1RNase have  
been p roved  to  exis t  in d i f ferent  an imal  species 5, a 
compara t i ve  s t u d y  of se rum RNase  act ivi t ies  in several  
ve r t eb ra t e s  has been u n d e r t a k e n  in the  p re sen t  inves t i -  
gat ion.  

Rep re sen t a t i ve  species of the  3 groups classified by  
BARNARD were chosen for our purpose.  A m o n g  those  
wi th  ve ry  h igh  pancrea t i c  RNase  act ivi t ies  - 200 to 
1,200 ag/g of pancrea t i c  t issue (group A) - we have  
s tud ied  ox, hams te r ,  goat,  rat ,  sheep and guinea-pig.  
Belonging to the  group wi th  a ve ry  low co n t en t  of 
pancrea t i c  nucleasic ac t iv i ty  - 0 to  20 p.g per  g (group C) - 
we s tud ied  cat,  pigeon, rabbi t ,  dog and  h u m a n  sera. 
Other  species included in th is  s tudy,  horse, pig and  
chicken, belong to the  i n t e r m e d i a r y  group, the  group B, 
in BARNARD'S classification.  

Materials and melhods. Blood samples  f rom ox, sheep, 
goat, pig and horse were ob ta ined  f rom the  s laughter-  
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house.  Blood samples  f rom all t he  o the r  an ima l s  were 
col lected b y  decap i t a t ion .  W i s t a r  ra ts ,  Charles  R ive r s  
mice and  Syr ian  hams te r s ,  f rom s t r a ins  m a i n t a i n e d  b y  
r a n d o m  b reed ing  in our  l a b o r a t o r y  a n i m a l  house,  were 
s tudied.  Dogs, ca ts  and  guinea-pigs  were s u b m i t t e d  to an  
a d a p t a t i o n  per iod  of a t  leas t  4 weeks before  bleeding.  
Chicken,  p igeons  and  r a b b i t s  were commerc ia l ly  pur -  
chased  a n d  ut i l ized w i t h o u t  a n y  p rev ious  care. 

H u m a n  se rum col lected f rom t he  fo rea rm veins  was 
also ana lysed  for R N a s e  ac t iv i ty .  All  t h e  b lood  samples  
were  col lected f rom ind iv idua l s  s u b m i t t e d  to  a f a s t i ng  
per iod  v a r y i n g  be twe en  12 a n d  24 h. Clear  sera  were  
o b t a i n e d  a f te r  b lood coagu la t ion  a t  room t e m p e r a t u r e  
a n d  cen t r i fuged  a t  3000 r p m  for 30 rain.  To ta l  p r o t e i n  was 
d e t e r m i n e d  b y  t h e  m e t h o d  of LowRY 1~ a n d  t he  resu l t s  
found  are ~ in t he  Table .  

Alkal ine  R N a s e  a c t i v i t y  was assayed  b y  p i p e t t i n g  
20 ,u.l of s e rum in to  a m i x t u r e  of 0.25 ml  of 0.25 M Tris- 
HC1 buf fe r  p H  7.45, 0,1 ml  of 20 m M  E D T A  a n d  0.08 ml  
of 75 m M  NaC1. 0.25 ml  of 1.2% R N A  was added  a n d  
d iges t ion  was al lowed to proceed  for 20 ra in  a t  37 ~ The  
r eac t ion  was s topped  a n d  und iges t ed  R N A  p r ec i p i t a t ed  
b y  t h e  add i t i on  in t h e  cold of 0.25 ml  of 0.75% u rany l -  
ace t a t e  in  25% perchlor ic  acid. The  assays  were r u n  in 
dup l i ca te  as well  as b l a n k  tests .  Af te r  s t a n d i n g  in a n  ice 
b a t h  for 30 rain,  t he  t ubes  were cen t r i fuged  a t  0~ for 
30 m i n  a t  12,000 g. Clear  s u p e r n a t a n t  a l iquo ts  of 0.2 ml  
were d i lu ted  w i t h  5 ml  of dis t i l led w a t e r  and  a b s o r b a n c e  
d e t e r m i n e d  a t  260 nm.  I u n i t  of RNase  a c t i v i t y c o r r e s p o n d s  

to a n  increase  in t he  abso lu te  a b s o r p t i o n  va lue  of 1000, 
w i t h i n  t h e  r ange  of l i nea r i ty  n 

Results acid discussion. R N a s e  ac t iv i t i e s  found  in t he  
sera of t h e  15 v e r t e b r a t e  species m e n t i o n e d  a b o v e  are 
r ep re sen t ed  in t he  Figure .  These  resul t s  show t h a t  s e rum 
R N a s e  ac t iv i t i e s  in  the  d i f fe ren t  v e r t e b r a t e s  do n o t  
differ  in  t he  same s t r i k ing  way  as p a n c r e a t i c  R N a s e  a n d  
do n o t  even  al low one  to group t h e m  in to  d i s t inc t  classes. 

A f i r s t  conc lus ion  to  be  d r a w n  is t h a t  t he  a c t i v i t y  of 
c i rcuIa t ing  R N a s e  is n o t  d i r ec t ly  d e p e n d e n t  on  t h e  
p a n c r e a t i c  c o n t e n t  of t h i s  enzyme.  AI1 t h e  species 
be long ing  to  g roup  A in BARNARD'S c lass i f ica t ion h a v e  
se rum R N a s e  ac t iv i t i es  w h i c h  are  n o t  d i s t ingu i shab le  
f rom those  found  in i nd iv idua l s  of g roup  B a n d  C. 
E x c e p t i o n  is m a d e  for t he  guinea-pig,  wh ich  p resen t s  a 
h igh  c o n t e n t  of p a n c r e a t i c  R N a s e  a n d  also exh ib i t s  a 
h igh  se rum R N a s e  ac t iv i ty ,  be ing  in th i s  respec t  t he  
o u t s t a n d i n g  species a m o n g  those  inc luded  in t he  p r e s e n t  
s tudy .  On t h e  o the r  h a n d ,  t he  cat,  be long ing  to t h e  
g roup  w i t h  v e r y  low p a n c r e a t i c  R N a s e  con t en t ,  r evea led  
a m o d e r a t e l y  h ighe r  level of se rum e n z y m e  c o m p a r e d  to  
the  o the r  species s tudied .  

These  fac ts  m a y  be  i n t e r p r e t e d  in 2 possible  ways,  
e i the r  t h e  or ig in  of s e rum R N a s e  is no t  r e l a t ed  to t he  
p a n c r e a t i c  enzyme,  or a s t rong  r e g u l a t o r y  m e c h a n i s m  
exis ts  l imi t ing  t he  c i rcu la t ing  levels of these  enzymes .  
Such  a t r e sho ld  r egu la t i on  would  v e r y  p r o b a b l y  be 
connec ted  w i t h t h e  biological  f unc t i on  of t he  b lood 
se rum nucleases  in  ver tebra tes*~.  
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Serum RNase activities - mean values of at least 3 different blood 
samples - of 15 vertebrate species. A, B and C correspond to the 
3 groups classified by BARNARD 9. 

Rdsumd. Les ac t iv i tgs  de la R N a s e  on t  6t6 d6 te rmin6es  
dans  le s6rum sangu in  de 15 esp~ces de Ver t eb r6s  ap- 
p a r t e n a n t  aux  t ro is  groupes  d6finis p a r  BARNARD. Les 
r6su l t a t s  o b t e n u s  m o n t r e n t  que  les ac t iv i t6s  de la R N a s e  
n ' o f f r e n t  pas  de di f%rences  (except ion  fa i te  p o u r  le 
cobaye) ,  ce qui  exc lu t  l ' ex i s tence  d ' u n e  r e l a t i on  directe ,  
s imple  en t re  R N a s e  p a n c r 6 a t i q u e  e t  s6rique. On rel&ve 
l ' i n t e r6 t  phy log6n6 t ique  de ces pro t6 ines  e t  de l 'o r ig ine  
de la R N a s e  s4rique. 
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Nitrate Reductase Activity in Developing Wheat Ears 

A review of t he  l i t e r a t u r e  shows t h a t  a c c u m u l a t i o n  of 
p ro t e in  in  t he  cereal  gra ins  invo lves  t r a n s l o c a t i o n  of 
n i t rogen  f rom the  v e g e t a t i v e  par t s ,  p a r t i cu l a r l y  t h e  
leaves.  Some repor t s  of u p t a k e  of n i t rogen  b y  t h e  p l a n t  
du r ing  t he  gra in  d e v e l o p m e n t  phase  are ava i l ab le  ~ a. 
I n v o l v e m e n t  of n i t r a t e  r educ ta se  (NR) a n d  p ro tease  
enzymes  in t h e  syn thes i s  a n d  mob i l i za t i on  of organic  
n i t r ogen  to  t h e  gra ins  has  been  sugges ted  b y  t he  s tudies  
0f HAGEMAN et al. 4, RAO and CROY 5 and INgAIR and 
ABROL r 'High' protein in the grains has been attributed 
to  e n h a n c e d  levels of t r a n s l o e a t i o n  of amino  acids from. 
t he  leaves ~, s. 

T h a t  t he  deve lop ing  w h e a t  ears are t he  sea ts  of s u l p h a t e  
r e d u c t i o n  and  syn thes i s  of su lphu r  amino  acids was 
shown  b y  t he  s tud ies  of GRAHAM and  MORTON ~. However ,  
to  t h e  a u t h o r ' s  knowledge,  no  r epo r t  where  in  t he  occur- 
rence  ol nitrate reducing system vis-a-vis synthesis of 
amino acids in the developing ears is available. In this 
communication, experimental evidence is presented 
which suggests that NR activity in the developing wheat 
ears viz. grains and glumes, is of significance as a 
contributing factor towards the synthesis of amino acids. 

Materials acid methods. Wheat vat. B2alyacisom~ was 
grown in the fields of our research institute at 4 different 


