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A d d i t i o n a l  components  in r ibonucle ic  aci~ of ra t - l i ve r  f ract ions 

Recen t  s tudies  have  d e m o n s t r a t e d  the  presence  in R N A  f rom a n u m b e r  of sources 
of severa l  add i t iona l  componen t s :  these  inc lude  pseudo-ur id ine  1-4, t h y m i n e  5, m e t h y l -  
a ted  adenines'~, a, m e t h y l a t e d  guaninese. 7, 5-methylcytosineS,  9 and  an add i t iona l  
sugar  l°. In  mos t  ins tances  the  to t a l  cell R N A  had  been isola ted  and  p r o b a b l y  repre-  
sen ted  a m i x t u r e  of c o m p o n e n t s  hav ing  d i f ferent  func t ions  in the  cells. As separa te  
funct ions  in prote in  synthes i s  have  been suggcs ted  for the  microsomal  and  soluble 
R N A  fract ions  of ra t  liverXX, TM it  was in t e res t ing  to  c o m p a r e  the  p ropor t ions  of 
addi t iona l  c omponen t s  in these  two mater ia ls .  T h e  add i t iona l  sugar  and  the  com- 
ponen t s  s h o w n  in Table  I were d e t e c t e d  in b o t h  types  of RNA, bu t  there  was a much  
h igher  p ropor t ion  of mos t  of t h e m  in the  soluble R N A .  

TABLE I 

I~XgLATIVE PROPORTIONS OF ADDITIONAL COblPONENTS IN RNA 

FROM RAT LIVER MICROSOMKS AND SOLUBLE FRACTION 

V a l u e s  a r e  m o l e / i o o  m o l e s  u r i d i n e .  

Corn #on n d  =I ficro~ ~rnvs Soluble  

P s e u d o - u r i d i n e  7-5 
5 - M e t h y l c y t o s i n e  0.4 
6-~1et h y l a m i n o p u r i n e  o ,5  
6 - D i m e t h y l a m i n o p u  r i n e  o.  I 
i - M e t h y l g u a n i n e  o.  I 
2 - M e t h y l a m i n o - 6 - h y d  r o x y p u r i n e  o.  r 
2 - D i m e t h 3 t l a m i n o - O - h y d r o x  y p u r i n e  o . I  

z5  
i o  

8 . I  
o . l  
3.3 
2.3 
3.o 

R N A  was p repa red  from microsomal  par t ic les  as p rev ious ly  descril~ed s and  
sample~ of ra t - I iver  soluble R N A  is were  ob ta ined  f rom Dr.  M. B. HOAGLXND. 6-Methyl -  
aminopur ine  and  6 -d ime thy laminopur ine  were e s t ima t ed  accord ing  to  L I T T L E F I E L D  

.~ND DUN.~ ~ and  the  m e t h y l a t e d  guanines  accord ing  to  S~tITn A~D Du~NL 5-Methyl -  
cytosi t ie  ha d  prev ious ly  been d e t e c t e d  in R N A  f rom Baatarium ¢oli K I2 s and  I h a d  
de t ec t e d  it in R N A  f rom Aerobaater aerogen~s and  wheat  ge rm 9, in. In  these  s tud ies  
, h ,  . . . .  o=--~ot-,-,lcvtosine~ ~ . was isolated as a r iboside using pape r  c h r o m a t o g r a p h y  a f t e r  
dephospho ry l a t i on  of the  nucleot ide  presen t  in an .,alkaline h y d r o l y s a t e  of the  R N A  ~s. 
The  5 -me thy lcy t id ine  was identif ied by  compar i son  wi th  a sample of 5 - m e t h y l e y t o s i n e  
r ibofuranos ide  syn thes l sed  by  F o x  et al. 14 a n d  e s t ima ted  in o . I  N HCI using the i r  
vaau~ e f e  of x2. 5 " I o  a a t  287 mF, 

The  nuc leo t ide  of pseudo-ur id ine  was nolznai ly  d e t e c t e d  in the  guanyl ie  acid band  
separa ted  from an alkaline hyd ro lysa t e  of the  RNA by  c h r o m a t o g r a p h y  in iso- 
p r o p a n o l - w a t e r - N H a  ~.  I t  was isolated b y  e lee t rophores is  a t  p H  ~.5 t°. In  some 
ins tances  pa r t  of this  c o m p o n e n t  was i sola ted  toge the r  wi th  ur idyl ic  acid in the  ini t ial  
ch roma tog raph i c  and e lec t rophore t i c  separa t ions ,  Af te r  r e m o v a l  of p h o s p h a t e  b y  
c h r o m a t o g r a p h y  in i sopropaz to l -wa te r -NHs ,  the  nucleot ide  was d e p h o s p h o r y l a t e d  
wi th  p ros ta t i c  phosphomonoes t e ra se  ~ and  s epa ra t ed  f rom ur id ine  b y  successive 
c h r o m a t o g r a p h y  in i s o p r o p a n o l - w a t e r - N H  s and  ,~ -bn tano l -wa te r - fo rmie  ac id  m. In  
bc/th these solvents  the  R~, of pseudo-ur ld ine  was lower than  t h a t  of uridine: being half  

.: A b b r e v i a t i o n s  : R l q A .  r i b o n u e l e i e  a c i d ;  A T P ,  a d e n o s i n e  t r i p h u s p h a t e .  
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t h a t  of u r id ine  in t he  l a t t e r  so lven t  e. T h e  nuc leos ide  was  iden t i f i ed  b y  i ts  s p e c t r a  
a t  p H  x a n d  x3 "~ a n d  b y  c h r o m a t o g r a p h i c  a n d  e t e c t r o p h o r e t i c , c o m p a r i s o n  w i t h  a '  
s a m p l e  of  p s e u d o - u r i d i n e  k i n d l y  s u p p l i e d  b y  Dr .  XVxLDO E.  ConN. F o r  e s t i m a t i o n  
a v a l u e  of e of 7.5" tea  a t  z63 hi/Z in o.x N HC1 w~s u s e d  ~. 

F r o m  T a b l e  I i t  will  be  n o t e d  t h a t  the  so luble  R N A  cen t : t i n s  a h ighe r  p r o p o r t i o n  
of all  t he  a d d i t i o n a l  c o m p o n e n t s  e x c e p t  2 - d i m e t h y l a m i n o p u r i n e .  P r e l i m i n a r y  obse r -  
v a t i o n s  i nd i c a t e  t h a t  a h i g h e r  p r o p o r t i o n  in t h e  soluble  !,~NA also appl ies  to  t h e  
a d d i t i o n a l  sugar .  T h e s e  resul t s ,  t o g e t h e r  w i t h  t h e  o b s e r v a t i o n  t h a t  t he  soluble  R N A  
has  a m u c h  lower  m o l e c u l a r  we igh t  t i t an  t h a t  f r o m  m i c r o s o m e s  1~, m a k e  i t  probaL~e 
t h a t  t he  f r a c t i o n  of y e a s t  R N A  o b t a i n e d  b y  D.xvts .~XD ALLEX z wh ich  w as  soluble  
in x i~i r NaCI mad c o n t a i n e d  a h igh  p r o p o r t i o n  of  p s e u d o - u r i d i n e  c o n s i s t e d  m a i n l y  of 
t h i s  t y p e  of  R N A .  S t u d i - s  a l r e a d y  in p rogress  seem to  s u p p o r t  t h i s  poss ib i l i ty ,  T h e  
h i g h  p r o p o r t i o n  of  these  a d d i t i o n a l  bases  in so luble  R N A  m a k e  i t  poss ib le  t h a t  t h e y  
m a y  be  e s se n t i a l  for  t h e  f u n c t i o n  of th i s  R N A  in p r o t e i n  syn thes i s .  

As  a t e m p l a t e  for  p r o t e i n  s y n t h e s i s  we m i g h t  e x p e c t  a s i m i l a r i t y  b e t w e e n  R N A  
f r o m  m i c r o s o m e s  a n d  f r o m  p l a n t  v i ruses .  As a t  l eas t  tw o  of t h e  l a t t e r  d o  n o t  c o n t a i n  
a n y  of  t he se  a d d i t i o n a l  componen t sS ,  r, ~ it  s e e m e d  poss ib le  t h a t  t h e  m i c r o s o m e s  con-  
t a i n e d  a p r o p o r t i o n  of  ~ '"~-'~ ~ v  • _ ~:, :_. .  ,> - ~ o ~ o ~  , ~  in ~d . . . . . . .  *~,o ~ ,NA f rcc  of  all t h e se  c o m p o u n d s .  
T o  e x p l a i n  t he  c o m p o s i t i o n  o b t a i n e d  for  m i c r o s o m a l  R N A  in th i s  w a y  i t  wou ld  be  
n e c e s s a r y  to  c o n c l u d e  t h a t  t he  so lub le  R N A  was  a m i x t u r e  of p o l y n u c l e o t i d e s  of v e r y  
d i f f e r e n t  c o m p o s i t i o n  a n d  t h a t  the  r e l a t i v e  p r o p o r t i o n s  of  t h e se  i n c lu d ed  in t i le 
m i c r o s o n m l  a n d  so lub le  f r a c t i o n s  were  m a r k e d l y  d i l f e r en t .  

As  e x p e c t e d  f r o m  o t h e r  s t ud i e s  t7 the  nuc l eos ides  o b t a i n e d  f r o m  t h e  a lka l ine  
h y d r o l y s i s  of  t h e  soh tb le  R N A  were  t na in ly  a d e n o s i n e  a n d  cyt ic l ine  w i t h  a smal l  
p r o p o r t i o n  of u r id ine .  T h e  t o t a l  p r o p o r t i o n  of nuc teos ides  (S.6 n u c l e o s i d e s / I o o  u r id ine  
res idues)  i n d i c a t e d  an  a v e r a g e  c h a i n  l eng th  for  the  p o t y n u c l e o t i d e s  of  8 o - 9 o  nuc lee -  
t ides .  " this  v a l u e  is s imi l a r  t o  t h a t  o b t a i n e d  b y  l abe l l ing  e x p e r i m e n t s  w i t h  A T P  ~7 a n d  
c o r r e s p o n d s  w i t h  a m o l e c u l a r  we igh t  of  ~ b o u t  30 ,000 w h ich  is s imi la r  to  t h a t  o b t a i n e d  
b y  p h y s i c a l  m e a s u r e m e n t s  on  t h i s  t y p e  of  R N A  x~. 

I w i sh  to  e x p r e s s  m y  t h a n k s  to  Dr .  3[. B. HO.X{'LAND for  t h e  s am p le s  of sol,able 
R N A ,  t o  Dr .  ~V. E .  COH,X for t he  s a m p l e  of  p s e u d o - u r i d i n e  a n d  to  Dr .  J .  J .  F o x  and  
h i s  co l l eagues  fo r  t he  s p e c i m e n  of  5 - m e t h y l e y t i d i n e .  I a in  g r a t e f u l  to  Dr.  J .  D. SM:Tt~ 
for  m u c h  v a l u a b l e  d i s cus s ion  on  tiffs work .  
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Isolat ion and ident i f icat ion  of  lysoleci th in  f r o m  l ipid ex t rac ts  
of  n o r m a l  h u m a n  s e r u m  

2 0 0 ~  . 

The major  phospholipids of h u m a n  p lasma  e luted from silicic acid columns were 
recent ly reported by HIRSCH AND AH-O.ENS 1 to be cephalins, lecithin, and  sphingo- 
myelin in tha t  order. Pltl].LIPS 2, a has repor ted the  isolation of lysoleclthin from h u m a n  
serum using the  silicie acid c h r o m a t o g r a p h y  technique of I.E~L RHODES AND STOLI. 4. 

Silicie acid columns were prepared according to the  specifications of HrRscrI 
AND AHRENS x and  ma in t a ined  a t  25 ° for all runs. Serum was ex t r ac t ed  wi th  z o  vol. 
z :x (v/v) ch loroform-methanol ,  washed wi th  dist i l led water ,  evapora ted  to dryness  
under  nitrogen,  and applied to columns in pet roleum ether.  Omission of the  wate r  
washing,  storage of serum or the lipid ex t rac t s  up  to one week at  4 °, or the  use of 

siliconized glassware did not  affect the results.  The 
recovery of l ipid phosphorus  from the  ex t rac t s  was 
88.z-97.2 %. Glycerides and  free and  esterified 
cholesterol were e lu ted with 15o ml d ie thy l  ether.  

Fig. x shows the  three peaks ob t a ined  b y e l u t i o n  
of the  phosphol ipids  wi th  500 ml  i :4 (v/v) chloro- 
f o r m - m e t h a n o l  when 36e-drop fract ions were col- 
lected us ing an au toma t i c  f rac t ion  collector. The  
recovery of to ta l  l ipid phosphorus  was from 9o-zox%.  

0 5 | 0  15 20 25 30" 35 
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Fig .  I .  Sit icic a c i d  c h r o m a t o g r a p h y  of  p h o s p h o l i p i d  f r o m  
z 5 m l  n o r m a l  h u m a r t  s e r u m .  C h l o r o f o r m - m e t h a n o l  (] :4, v / v )  
as  e l u a n t  w i t h  3 6 e - d r o p  f r a c t i o n s .  P e a k  I,  p h o s p h a t i d y l -  
e t h a n o l a m i n e  + p h o s p h a t i d y l s e r i n e l  P e a k  I I ,  l e c i t h i n  + 

s p h i n g o m y e l i n ;  P e a k  l II, l y s o ] ¢ c i t h i n ,  

Peak I showed the presence of glycerol 5, a n inhydr in-pos i t ive  reaction,  and  the 
absence of choline e. The carboxyl ic  acid e~ter~/phosphorus s rat io was 2.Ol. Paper  
ch roma tog raphy  iv_ three solvent sys tems ~-t* revealed the  presence of phospha t idy l -  
e thanolamine  and  phosphat idylser ine.  These could be separa ted by  elution of the  
column wi th  2o0 ml 7:x (v/v) eh loroform-methar to l  followed by  2oo ml 4 : I  (v/v) 
chloroform-methaalol.  The Peak  I mater ia l  represented 6. 4 % of the tota l  lipid phos- 
phorus  and  was present  to the ex ten t  of o.63 mg P/zoo ml serum. 

Peak  I I conta ined  glycerol, bu t  was negat ive  to n inhydr in .  The carboxylic  acid 
es ter /phosphorus  r a tm was t .57 a n d  the  chol ine/phosphorus rat io was o.73. In f ra red  
spectra showed bands  (z7xo, x625, 1535, 146o and  IXTO cm-X) which were compat ib le  
wi th  lecithin ( I7 io ,  146o, Iz7o cm -t) and  sphingomyelin (1625, z535, *46o cm-X). Bo th  


