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col lagen to be t h e  t rue  va lue  for pu re  collagen. The  differences s h o w n  here  be tween  neu t r a l  sal t -  
soluble  a n d  c i t ra te -so luble  col lagen affect t h e  s a m e  a m i n o  acids  as t he  differences descr ibed by  
B o w E s  et al. 4 be tween  c i t ra te-soluble  and  insoluble  col lagen f rom bovine  skin.  These  differences 
were  a t t r i b u t e d  b y  these  a u t h o r s  to t h e  presence  of a m u c o p r o t e i n  con t a in ing  h e x o s a m i n e  in 
insoluble  collagen. However ,  h e x o s a m i n e  is a b s e n t  f rom neu t r a l  sa l t -soluble  col lagen so t h a t  th is  
sugges t i on  wou ld  no t  app l y  here.  

The  presence  of o rn i th ine  in col lagen h a s  no t  p rev ious ly  been repor ted  b u t  i t s  origin is no t  
known .  
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Fractionation of ribonucleic acid by precipitation with neutral salts* 
Methods  of f r ac t iona t ion  of r ibonucleic  acid (RNA) p r epa ra t i ons  h a v e  been based  on f ract ional  
p rec ip i ta t ion  or ex t r ac t i on  by  su i tab le  so lven t s  1,~, e lu t ion  f rom ion-exchangersS,  4, or  d issocia t ion 
of p r o t a m i n e  nuc lea te  5. The  las t  m e t h o d  is used  for ob t a in ing  f rac t ions  wi th  different  base  composi -  
t ion,  while t he  o the r s  give f rac t ions  w i t h  different  molecu la r  weight .  

H igh -molecu la r -we igh t  R N A  has  been s h o w n  to  be p rec ip i ta ted  f rom neu t r a l  aqueous  solut ion 
b y  h igh  concen t r a t i ons  of sa l t s  such  as NaC1 or (NH4) ~ SO4 ~3, or by  re la t ive ly  low concen t r a t ions  of 
MgCI~ or CaC12S. W e  h a v e  now been  able to divide  y e a s t  R N A  in to  f rac t ions  wi th  different  base  
compos i t ion  b y  t h e  f rac t iona l  p rec ip i ta t ion  wi th  neu t r a l  sal ts .  Th i s  m e t h o d  h a s  t h e  a d v a n t a g e s  of 
be ing  s imple  a n d  be ing  appl icable  to h igh-molecu la r -we igh t  R N A  p repa ra t i ons  a n d  to  a n y  size of 
sample .  

R N A  was  p repa red  f rom bake r ' s  y e a s t  by  t he  m e t h o d  of CRESTFIELD, et al 6. I t  was  dissolved 
in di lu te  saline,  a n d  t h e n  an  appropr i a t e  v o l u m e  of t he  concen t ra t ed  sal t  solut ion (NaC1 or MgCl~) 
was  added.  The  m i x t u r e  was  kep t  a t  0 -5  ° for 15-2o h. The  prec ip i ta te  fo rmed  was s epa ra t ed  by  
cen t r i fuga t ion .  I n  th i s  w a y  t h e  sample  m a y  be  f r ac t iona ted  success ively  in to  severa l  f ract ions.  
R N A ' s  in t h e  prec ip i ta te  a n d  in t he  s u p e r n a t a n t  were ana lyzed  for the i r  base  compos i t ion  3 a f te r  
be ing  recovered by  e thanol .  T h e  resu l t s  are  shown  in Table  I. 

I t  can  be  seen f rom Table  I t h a t  t he  f rac t ions  t h u s  ob ta ined ,  excep t  those  of Exp t .  4, differ 
f rom each o ther  wi th  respec t  to the i r  guan ine  and  cys to ine  con ten t s ;  t he  f rac t ion  more  soluble in 
sa l t  so lu t ion  t e n d s  to be r icher  in guan ine  a n d  cy tos ine  t h a n  t he  one less soluble.  Especia l ly  t he  
f rac t ion  soluble in 2 M NaC1 ob ta ined  in E xp t .  2 had  m a r k e d l y  h igh  guan ine  and  cy tos ine  con ten t s .  
On  t he  o the r  h a n d ,  t h e  compos i t ion  of t he  readi ly-precipi table  f rac t ion  did no t  v a r y  grea t ly  f rom 
t h e  original  sample .  I n  E x p t .  4, t he  readi ty-prec ip i table  f rac t ion  was  sub-d iv ided  in to  smal le r  
f ract ions ,  b u t  no s ignif icant  va r i a t ion  of t h e  compos i t ion  could be observed,  a l t hough  it  m a y  also 
be possible  t h a t  MgC1 z is less effective for f r ac t iona t ion  t h a n  NaC1, since even  t he  s u p e r n a t a n t  
fract ion,  in th i s  e x p e r i m e n t  differed l i t t le f r om t he  s t a r t i ng  mater ia l .  

F r o m  the se  resu l t s  i t  seems  possible  t h a t  t he re  are  some  R N A  molecules  wh ich  are except ion-  
al ly rich in guan ine  and /o r  cy tos ine  in yea s t  R N A  p repa ra t i ons  ob ta ined  by  t he  m e t h o d  of CREST- 
FIELD et al. e ; t h e y  m a y  rep resen t  a re la t ive ly  smal l  f rac t ion  and  can  be concen t ra t ed  in a f rac t ion 

* Suppor ted  in pa r t  by  a g r a n t  f rom t he  Scientific R esea r ch  F u n d  of t h e  Minis t ry  of E d u c a t i o n  
of J apan .  
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TABLE I 

BASE COMPOSITION OF FRACTIONS SEPARATED FROM YEAST RNA 

Expts. 1- 3 refer to one preparation, Expt. 4 to another. 

Base composition 
Expt. No. Salt Fraction % (moles base~mole adeatine) No. o/ 

determinations 
d denine Guanine Cytosine Uracil 

Star t ing material  I.OO 1.o2 0.82 i .o i  12 

I. NaC1 ( i .oM) { Precipi tate  68 I.OO 1.o 5 0.77 0.98 5 
Superna tan t  32 i.oo i. 12 o.86 i.oo 5 

Weighted mean§ i .oo 1.o 7 o.81 0.98 

2. NaC1 (2.oM) { Precipitate 85 i .oo i .o 5 0.76 0.99 6 
Superna tan t  15 i .oo i. 27 i. i o 0.95 7 

Weighted mean § i .oo i .08 o.81 0.98 

3. MgCI 8 (o .oi7M) Precipitate 46 i .oo 0.99 o.77 i .oo 7 
(o.o2oM) { Precipitate 18 i.oo 1.o2 o.82 1.o 4 7 

Superna tan t  36 I .oo I .o8 o.88 I .oi 8 
Weighted mean § I ,OO I ,O 3 O.82 I .OI 

Star t ing material  i .oo 1.o 3 0.77 i .o i  5 

4" MgCI, (o .oI5M) Precipitate 7 I.OO I.OI 0.75 i.oo 5 
(o.o17M) Precipitate 14 i .oo 1.o 4 o.77 i .o i  5 
(o.oi9 M) Precipitate I8 I.OO 1.o2 0.76 1.o2 5 
(o.o24M) Precipitate 29 i .oo i .o i  0.77 0.99 5 

Superna tan t  32 I.OO 1.o 3 o.81 0.99 5 
Weighted mean* I.OO 1.O2 0.78 I,OO 

§ Calculated for the  tota l  fractions. These values should be compared with those for the  corre- 
sponding s tar t ing  material.  

soluble in concentrated NaC1. They probab ly  have a relatively low molecular weight (c/. ref.S). The 
molecular weight  and the chromatographic  behavior  s of these fractions are now under  investigation;  
the results  will be reported elsewhere. 
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