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I t  h a s  been  s h o w n  s t h a t  t h e  wool p ro te ins  mos t  readi ly  e x t r a c t e d  by  th iogtycol la te ,  inc luding  
the  new protein,  or ig ina te  in t he  o r thocor t ex  while those  wh ich  are difficult to  ex t rac t ,  inc luding  
ke ra te ine  2, or ig ina te  in t h e  paracor tex .  T he  s imi la r i ty  be tween  these  two  pro te ins  sugges t s  t h a t  
t h e y  m a y  h a v e  a s imi la r  func t ion  in t he  a rch i t ec tu re  of t he  two  s egmen t s .  T h e y  account  for 
3 ° to  4 ° ~o of t he  fibre and  have  a re la t ive ly  low s u l p h u r  con ten t .  Much  of t h e  s u l p h u r  is concen-  
t r a t ed  in t he  smal l  f rac t ion  p rec ip i t a t ing  a t  p H  2. 9 and  th i s  m a y  cons t i t u t e  pa r t  of t he  h igh-  
s u l p h u r  interf ibr i l lar  m a t r i x  v. 
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Incorporation of hydropyrimidine derivatives in ribonucleic acid 
with liver preparations 

The  b io syn the s i s  of py r imid ine  nucleot ides ,  v i a  oro ta te ,  ha s  been  clarified m a i n l y  b y  KORNBERG 
and  co-workers  1. Ev idence  was  d r a w n  pr inc ipal ly  f rom bac ter ia l  p repa ra t ions ,  a l t h o u g h  an ima l  
t i s sues  seem capable  of u s ing  t h e  s a m e  p a t h w a y  ~. CANELLAKm s.4 found  t h a t  uraci l  i s  incorpora ted  
in to  m a m m a l i a n  R N A *  b u t  t h e r e  is some  d i s a g r e e m e n t  on  t h e  re la t ive  i m p o r t a n c e  of py r imid ine  
precursors  of R N A  x, 4 

The  in t e rconver s ion  of py r imid ines  a n d  c a r b a m y l - a m i n o a c i d s  v ia  h y d r o p y r i m i d i n e s  in an ima l  
t i s sues  h a s  been  p r e sen t ed  p rev ious ly  5,e. W e  are e v a l u a t i n g  t h e  re la t ive  con t r i bu t i ons  of t h e  o ro ta te  
and  t he  h y d r o p y r i m i d i n e  p a t h w a y s  to  R N A  s y n t h e s i s  in t he  t i s sues  of severa l  an ima l  species  ; t h i s  
no te  p r e sen t s  ev idence  t h a t  t he  i n t e r m e d i a t e s  re la ted  to  t h e  h y d r o p y r i m i d i n e  p a t h w a y  are  in-  
corpora ted  in to  R N A .  T h e  re la t ive  ac t iv i t ies  s h o w n  in Tab les  I and  I I  seem to exclude t he  media-  
t ion  of orota te .  Th i s  is suppo r t ed  by  e x p e r i m e n t s  showing  t h a t  t he re  is no direct  in t e rconvers ion  
be tween  o ro ta te  and  t h e  h y d r o p y r i m i d i n e  der iva t ives .  These  enzymic  m e c h a n i s m s  are unde r  in- 
ves t iga t ion  and  severa l  of t h e  isola ted enzymic  s y s t e m s  are  be ing  charac te r ized .  

T A B L E  I 

INCORPORATION OF OROTATE AND CARBAMYL-~-ALANINE INTO R N A  
BY LIVER FRACTIONS OF SEVERAL SPECIES 

Precursor Prect~rsor 
Preparation Preparation 

Orotate C-fl -alanine Orotate C-O -alanine 

Dog, Sup.  F 19.1 3.9 Chicken,  F I  4-5 2-4 
Ra t ,  Sup.  F 4.8 3.2 Chicken,  F I I  3.8 0.4 
Pigeon,  Sup.  F 22.0 3.9 Chicken,  F I I I  33.6 1.9 
Chicken,  Sup.  F 11.5 4.2 Chicken, F I V  4.1 7.7 

The  i ncuba t i ons  con ta ined  t he  following in 3 ml :  i m g  musc le  p r e p a r a t i o n  ~, enzyme  p repa ra -  
t ion  (about  lOO m g  pro te in  con ta in ing  R NA,  to ta l  R N A  m a d e  up  to 6 m g  wi th  added  RNA) ,  

The  following abbrev ia t ions  are  used  in th i s  paper ;  R NA,  r ibose nucleic acid ; Sup. F,  super -  
n a t a n t  f ract ion,  FI ,  II ,  I I I  a n d  IV, F rac t i ons  I, II ,  I I I  and  IV; C-fl-aianine, carbamyl-/~-a/anine;  
C~ARP,  carbamyl- f l -a lan ine  r ibot ide;  H U M P ,  h y d r o u r i d i n e - 5 ' - p h o s p h a t e ;  UMP,  ur id ine-5 ' -mono-  
p h o s p h a t e ;  CflAR, carbamyl- f l -a lan ine  riboside. 
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15 /~moles MgSO 4, a n d  t h e  following as p o t a s s i u m  sa l t s  a t  p H  7.6: r ibose-5-phosphate ,  6 / , m o l e s ;  
phospha t e ,  60 ~umoles; adenos ine  t r i phospha t e ,  3 / , m o l e s ;  3 -D-phosphog lyce ra te  15 / ,moles .  

Sup.  F was  t he  h igh-speed  (25.ooo g) s u p e r n a t a n t  f rac t ion  of 25% l i v e r - o . 2 5 M  sucrose  
homogena t e s .  The  ch icken  liver f rac t ions  were ob ta ined  as follows: Sup.  F was  m a d e  o.oi  M wi th  
p o t a s s i u m  p h o s p h a t e  buffer  p H  7.4, and  o.3 o, o.45, o.65 and  1.3o v o l u m e s  (referred to  original  
volume)  of ace tone  ( - -  2o °) were added  s tepwise  (ma in ta ined  a t  - -  5 °) and  t h e  p rec ip i ta tes  collected 
and  t a k e n  in wa t e r  to give F I, II ,  I I I ,  a n d  IV respect ively .  R N A  was  recovered f rom the  t r ichloro-  
acetic acid (TCA) prec ip i ta tes  of t he  reac t ion  mix tu re ,  a f te r  r epea ted  wash ing  wi th  0. 3 M TCA, by  
t he  m e t h o d  of PAIN AND BUTLER 8. R N A  was  m e a s u r e d  by  t he  orcinol reac t ion  or b y  i ts  u l t rav io le t  
l ight  absorp t ion .  R N A  samples  were p la ted  in th in  layers  (sel f -absorpt ion correction,  io  O//o or less) 
on copper  p l anche t s  and  c o u n t e d  to  a probable  error  of 4 %. F igures  in the  tab le  are  c o u n t s / m i n ] m g  
R N A .  

T A B L E  II  

RELATIVE INCORPORATION OF PRESUMED PYRIMIDINE PRECURSORS 

counts/rain/rag Precursor counts~rain~rag* Precursor RNA RNA 

Orota te**  46 UM P **  516 
C-fl-alanine* 9.6 Uraci l*** 1. 5 
Hydrourac i l*  12.6 Ur id ine**** 3-5 
Cf lARP** 125 CflAR**** 3.9 
H U M P * *  148 Hydrour id ine****  2. 7 

The  c o m p o n e n t s  and  cond i t ions  were as descr ibed in t he  legend of Table  I. F rac t ion  I I I  and  
IV were  combined  and  used  in t he  e x p e r i m e n t s  of t he  Table.  *, **, *** ****, S.A. I, o.9, 0.5 and  
o. 3 ~uc/~umole, respect ively .  

* Uncor rec t ed  figures.  T he  Geiger t u b e  used  gives  a b o u t  3 % of t he  ac tua l  S.A. 

W e  wish  to  t h a n k  Drs .  A. KORNBERG and  E.  S. CANELLAKIS for s amples  of ca rbamyl- f l -a lan ine  
and  oro ta te .  Suppo r t ed  by  g r a n t s  f rom t he  Na t iona l  I n s t i t u t e s  of Hea l th .  One  of us  (S.G.) is an  
E s t a b l i s h e d  I n v e s t i g a t o r  of t he  A m e r i c a n  H e a r t  Associa t ion .  
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The enzymic breakdown of monophosphoinositide 
by phospholipase B preparations 

Recen t  work  ha s  s h o w n  t h a t  phospho l ipase  13 p repa ra t i ons  p repa red  f rom Penicillium notatum will 
a t t a c k  leci thin p rov id ing  cer ta in  a c t i va t i ng  l ipids ob ta inab le  f rom liver are  added  to  t he  s y s t e m  
in smal l  quan t i t i e s  1. These  lipids h a v e  been  isolated and  identif ied as monophospho inos i t i de  
(phospha t idy l  inositol) and  a polyglycerol  phosphol ip id  2. Whi le  s t u d y i n g  t he  m e c h a n i s m  of th i s  


