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The isolation from wool of a readily extractable protein 
of low sulphur content 

The  p ro te in  so lu t ions  ob ta ined  by  ex t r ac t i ng  wool wi th  alkaline so lu t ions  of p o t a s s i u m  thio- 
g lycol la te  con ta in  severa l  componen t s .  One  of these ,  ke ra te ine  2, was  ob ta ined  in a re la t ive ly  
pure  s t a t e  by  f rac t ional  ex t r ac t i on  f rom wool 1,2 and  was  fu r the r  purified a f te r  convers ion  to  
t he  S - c a r b o x y m e t h y l  der iva t ive  3,4, SCMK2. 

The  isola t ion and  pur i f icat ion of a second p ro te in  c o m p o n e n t  of reduced  wool ha s  now been 
achieved by  t he  following procedure :  so lven t - scoured  wool top  (IOO g a i r - d r y  weight)  was  ex- 
t r ac t ed  a t  5 °°  for 2 h in 3 1 o. i  M p o t a s s i u m  thioglycol la te ,  p H  lO. 5, and  the  p ro te ins  p rec ip i t a ted  
a t  20 ° a n d  p H  5 us ing  acetic acid. The  prec ip i ta te  was  redissolved in I 1 o. i  M p o t a s s i u m  thio-  
glycollate,  p H  8.5, and  coupled wi th  iodoace ta te  a t  th i s  p H  us ing  a two-fold excess.  The  p H  
was  t h e n  a d j u s t e d  to 6 a n d  t he  so lu t ion  dialysed.  E lec t rophores i s  in g lyc ine -NaOH buffer  a t  
p H  i i  and  ionic s t r e n g t h  o.i  ind ica ted  t he  presence  of a t  leas t  3 c o m p o n e n t s  (Fig. ia) .  

On  acidif icat ion abou t  t w o - t h i r d s  of t he  p ro te in  prec ip i ta ted  be tween  p H  4.5 a n d  4.x and  
did no t  redissolve a t  lower p H  values .  The  r ema i nde r  of the  p ro te in  a lmos t  comple te ly  prec ip i ta ted  
a t  p H  2.9. A sha rp  s epa ra t i on  could t h u s  be effected by  p rec ip i t a t ion  a t  p H  4. i .  The  e lec t rophore t ic  
p a t t e r n s  of t he  p rec ip i t a te  and  s u p e r n a t a n t  ob ta ined  a t  th i s  p H  are shown  in Figs.  i b  and  ic 
respect ive ly .  

Fig. i a -d .  Ascend ing  e lec t rophore t ic  p a t t e r n s  of wool p ro te in  f rac t ions  r u n  in o.I ionic s t r e n g t h  
g l y c i n e - N a O H  buffer  a t  p H  i i .  

The  s u p e r n a t a n t  f rac t ion  con ta ined  a t  least  4 c o m p o n e n t s  which  were no t  fu r the r  f ract ion-  
a ted .  I t  h a d  a h igh  s u l p h u r  con ten t ,  con ta in ing  a b o u t  6.5 % compared  w i th  3.5 % in  whole  wool  s, 
a n d  if p re sen t  en t i re ly  as S - c a r b o x y m e t h y l  cys te ine  (SCMC) residues,  th i s  amino  acid would  
cons t i t u t e  a t  least  3 ° % of t he  p ro te in  fract ion.  

The  f rac t ion  p rec ip i t a t ing  a t  p H  4.1 also con ta ined  a t  least  4 componen t s .  The  c o m p o n e n t  
co r respond ing  wi th  t h e  m a i n  peak  (2), wh ich  accoun ted  for abou t  70 % of t he  to t a l  area,  was  
s epa ra t ed  by  prec ip i ta t ion  a t  - - 5  °, p H  7, and  ionic s t r e n g t h  o.oi w i th  ace tone  a t  a concen t r a t ion  
of 5 ° % (v/v). Two re -prec ip i ta t ions  unde r  ident ical  condi t ions  gave  a p ro te in  which  moved  wi th  
a s ingle b o u n d a r y  on e lec t rophores is  a t  all p H  va lues  f rom 8. 5 to i i a t  a p ro te in  concen t r a t ion  
of i %. E lec t rophores i s  was  difficult below p H  IO because  of t he  h igh  t u rb id i t y  of t he  p ro te in  
solut ion.  Fig. Id  shows  a typ ica l  p a t t e r n  ob ta ined  a t  p H  I I .  U l t r acen t r i fuge  runs  a t  p H  II  in 
o . i  ionic s t r e n g t h  g l y c i n e - N a O H  buffer  con ta in ing  also o.2M NaC1 gave  one peak,  t he  s20 w being 
2. 5 a t  a p ro te in  concen t r a t ion  of 0 .9%.  Ul t r acen t r i fuge  runs  showed only  one c o m p o n e n t  b u t  
l igh t - sca t t e r ing  m e a s u r e m e n t s  ind ica ted  t he  presence  of large aggrega tes  which  con t inua l ly  
a c c u m u l a t e d  on  s t a n d i n g  a t  r o o m  t e m p e r a t u r e .  Of t h e  to ta l  p ro te in  ni t rogen,  3.75 % was  in t h e  
fo rm of SCMC and  0. 5 % as cyst ine.  I n  add i t ion  the re  was  a b o u t  1% of combined  su lphu r  in 
an  u n k n o w n  form. 

The  S - c a r b o x y m e t h y l  p ro te in  de r iva t ive  ob ta ined  by  t he  above  process  a n d  SCMK2 are  
s imi lar  as  r ega rds  the i r  e lec t rophoret ic  mobi l i t ies  (7.2-7.8.  io -5 and  7.o-7.9- io  -5) s e d i m e n t a t i o n  
coefficients (2.5" IO -18 and  3-4" IO-ZS) a n d  SCMC c o n t e n t  (3.75 a n d  3.53 %) t h o u g h  t he  l a t t e r  two 
p a r a m e t e r s  differ s ignif icant ly.  The  new  pro te in  also differs f rom SCMK2 in i ts  g rea te r  ease of 
sa l t ing  ou t  a t  p H  6 w i th  ( N H , ) , S O ,  ( o . i 7 - o . i 9 M ,  cf. o .3 -o .4M) ,  NaC1 ( i . o - i . 2 M ,  c]. I .O-2 .oM),  
a n d  s o d i u m  ace t a t e  (o . i8--o.2oM, c[. o . 3 - o . 4 M  ). T he  p H  for 5 o %  prec ip i ta t ion  is also lower 
(4.6-4.7, c[. 4.9-5.1).  P r e l i m i na ry  ana lys i s  by  Dr.  D. H. SIMMONDS shows  t h e m  to  h a v e  a s imi lar  
b u t  s igni f icant ly  different  a m i n o  acid composi t ion .  
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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. 


