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Tableau II. Aetivit~ de la glycog~ne phosphorylase en fonction de la temp6rature d'incubation (exprim4e en pourcentage de l'aetivit6 observ6e 
5 25 ~ 

Tissu Nombre 15 ~ 20 ~ 25 ~ 30 ~ 35 ~ 40 ~ 
d'essais 

iVfyoearde de Carpe 5 76,4 4- 6,6 84,6 4- 6,0 100 91,3 4- 4,1 78,2 4- 6,0 52,4 4- 7,2 
Muscle rouge de Carpe 5 79,0 4- 7,8 88,7 4- 6,2 100 94,2 4- 3,2 73,1 4- 5,9 47,3 4- 8,8 
Foie de Tanehe 4 73,2 4- 8,0 86,9 4- 7,1 100 87,5 4- 6,1 71,6 4- 8,6 50,2 4- 10;1 

Pourcentage moyen 4- Sin. t 5%. Valeur arbitraire 100 ~ 25~ 

m~me exp6rience,  ce t te  d i m i n u t i o n  6taf t  p ropo r t i onne l l e  
5  ̀ta dur~e de 1 ' incubat ion .  

Le foie de R a t  ou le foie de Tanche ,  po isson  p roche  de la 
Carpe,  incub6s  dans  les m~mes  cond i t ions  exp6r imenta les ,  
ou t  m o n t r 6  des ac t iv i t6s  n o r m a l e m e n t  mesurab les .  Ce %- 
s u l t a t  t rgs  6 t o n n a n t  nous  a a m e n 6  5  ̀ env i sager  p lus ieurs  
h y p o t h e s e s  que  nons  nous  efforvons a c t u e l l e m e n t  de v6ri-  
fier. 

Nous  avons  pens6  qu ' i l  6 taf t  possible  que  darts le foie 
de Carpe, p a r  su i te  d ' u n e  pa r t i cu l a r i t 6  s t r uc t u r a l e  de l 'en-  
zyme,  la % a c t i o n  ne  se fasse in  v i t ro  que dans  le sens 
phys io logique ,  la su rcha rge  en g l u c o s e - l - p h o s p h a t e  6 t au t  
soft  insuff i sante ,  soft i nh ib i t r i ce  p o u r  l ' enzyme.  

Nous  a v o n s  v6rifi6 que des c o n c e n t r a t i o n s  10 lois su- 
p6r ieures  en g l u c o s e - l - p h o s p h a t e  darts le mil ieu de r6ac- 
t ion  ne  mod i f i a i t  pas  l ' anomal ie .  

D ' a u t r e  par t ,  le foie de Carpe  es t  en fa i r  u n  h6pa to -  
pancr6as  (comme le foie de T a n c h e  d 'ai l leurs) .  Aussi  avons  
nous  a jou t6  dans  une  s6rie d ' exp6r iences  u n  i n h i b i t e u r  de 
pro t6ase  ( ex t ra i t  de l'oeuf) p o u r  p r6ven i r  une  6ventue l le  
d 6 n a t u r a t i o n  de l ' e n z y m e  p a r  la t r y p s i n e  pancr6a t ique .  
Cela n ' a  donn6  a u c u n  r6sul ta t .  

I1 se p e u t  6ga lement  que  le p h o s p h o r e  lib6r6 5, p a r t i r  du  
g l u c o s e - l - p h o s p h a t e  soft  uti l is6 t r6s  r a p i d e m e n t  p a r  une  
a u t r e  r6act ion,  malgr6  la  pr6sence  de N a F  et  les cond i t ions  
exp6r imen ta l e s  t rgs  s t r ic tes  util is6es c l a s s iquemen t  p o u r  ce 

dosage.  11 r e s t e ra i t  darts ce cas 5  ̀exp l iquer  p o u r q u o i  ce t t e  
r6ac t ion  pa ra s i t e  n ' a p p a r a i t  pas  p o u r  les au t r e s  t issus  e t  en  
pa r t i cu l i e r  le foie de R a t  ou de Tanche .  

On est  p e u t  ~tre en dro i t  de se d e m a n d e r  st, darts tous  les 
cas, la q u a n t i t 6  de p h o s p h o r e  lib6r6, n ' e s t  pa s  la r 6 s u l t a n t e  
de deux  r6ac t ions  enzyma t iques ,  l ' une  l i b 6 r a n t  le phos-  
phore,  e t  en  g4n6ral  d o m i n a n t e ,  e t  l ' a u t r e  u t i l i s a n t  ce 
phosphore .  Darts le foie de C a r p e l a  deux i~me  r6ac t ion  
se ra i t  p lus  r ap ide  que  la  premi6re .  I1 c o n v i e n d r a i t  s lo t s  
d ' i n t e r p r ~ t e r  avec  p r u d e n c e  les mesures  d ' a c t i v i t 6  de la 
phosphory lase .  

Summary. I n  th i s  p a p e r  we give some va lues  of gly- 
cogen p h o s p h o r y l a s e  a c t i v i t y  of hea r t ,  red  muscle  and  
whi t e  muscle  f rom the  Carp.  W e  show t h a t  in  v i t ro  opt i-  
m u m  t e m p e r a t u r e  is 25 ~ for t h e  fish, a n d  n o t  30 ~ as in 
Mammal i ans .  W e  also m a d e  m e a s u r e m e n t s  w i t h  r a t  and  
t e n c h  liver,  b u t  i t  has  been  impossible ,  u n d e r  t h e  same 
e x p e r i m e n t a l  condi t ions ,  to  obse rve  n o r m a l  release of in- 
organic  p h o s p h o r u s  f rom G-1-P  w i t h  ca rp  liver.  
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D i s t r i b u t i o n  of 5 S R N A  in the  Liver  of the  S o u t h  A m e r i c a n  R a t t l e s n a k e ,  Crotalus durissus terrificus 

Since i t s  d i scovery  in Escherichia coli 1, 5 S IRNA has  
been  descr ibed  in severa l  classes of an i m a l s  2. I n  all  
sy s t ems  s tud ied  i t  was  found  a t t a c h e d  to  t he  large  
r i bosoma l  s u b u n i t .  However ,  t he re  is no i n f o r m a t i o n  
a b o u t  th i s  t y p e  of r i bosoma l  R N A  in IReptilia. I n  t h e  
p r e sen t  s t u d y  i t  was  found  t h a t  5 S R N A  of t h e  l i v e r  of 
t he  S o u t h  A m e r i c a n  r a t t l e s n a k e  is also a t t a c h e d  to  t he  
large  r i bosoma l  subun i t .  The  e lec t rophore t i c  ana lys i s  on  
p o l y a c r y l a m i d e  gel showed  t h a t  5 S R N A  of th i s  snake  
has  t he  same  e lec t rophore t i c  m o b i l i t y  as t h a t  e x t r a c t e d  
f rom h o n e y  bee (Apis melli/era L.) and  Escherichia colt. 

Material and methods. Snakes  weigh ing  200-300 g were 
ki l led b y  d e c a p i t a t i o n  a n d  t he  l ivers  were qu ick ly  
r e m o v e d  a n d  washed  in cold phys io logica l  saline.  The  
l ivers  were homogen ized  in a P o t t e r - E l v e h j e l m ,  te f lon  
pest le ,  m o t o r - d r i v e n  homogenizer .  T he  r ibosomes  were 
p r e p a r e d  f rom t h e  t i ssue  h o m o g e n a t e  as descr ibed  b y  
MOLDAVE a n d  SXOGERSONS. The  c o n c e n t r a t i o n  of 
r ibosomes  was e s t i m a t e d  on  t h e  bas is  of U V - a b s o r p t i o n  
(1 u n i t  of A260 ~m = 90 ~zg of r ibosomes) .  R i b o s o m e s  were 
d issoc ia ted  i n to  s u b u n i t s  b y  E D T A  t r e a t m e n t  and  b y  
dia lysis  accord ing  to MARTIN et  al. 4. T he  s u b u n i t s  were 

sepa ra t ed  b y  sucrose  dens i ty  g r a d i e n t  cen t r igufa t ion .  
G r a d i e n t  cen t r i fuga t ions  were pe r fo rmed  w i t h  28 ml  of 
a 1 0 - 3 0 %  (w/v) l inear  sucrose  g r a d i e n t  con ta in ing  
0 . 0 5 M  liC1 --  0 . 0 1 M  Tris, p H  7.3. The  t u b e s  were 
cen t r i fuged  a t  17,500 r p m  for  1 4 h  a t  4~ in t he  S W  25.1 
ro to r  w i t h  Spinco mode l  L u l t r acen t r i fuge .  Af te r  cen t r i -  
fuga t ion ,  t h e  b o t t o m  of t he  t ubes  was p u n c t u r e d  w i t h  a 
h y p o d e r m i c  needle  a n d  t i le  a b s o r b a n c e  a t  254 n m  was  
c o n t i n u o u s l y  recorded  w i t h  I n s t r u m e n t a t i o n  Special i t ies  
Co. (ISCO), mode l  UA-2  UV-ana lyse r .  I n  some experi-  
m e n t s  t he  f rac t ions  of t he  g r a d i e n t  were d i rec t ly  col lected 
in  1 ml  of d is t i l led  w a t e r  and  t h e  a b s o r b a n c e  a t  260 n m  
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was  r ead  in a Zeiss s p e c t r o p h o t o m e t e r  mode l  P M Q I I .  The  
s u b u n i t s  were p r e c i p i t a t e d  w i t h  3 vo lumes  of abso lu te  
e t h a n o l  a t  - -15~  for a t  l eas t  12 h a n d  col lec ted  b y  
cen t r i f uga t i on  a t  2,000 g for 30 min.  The  r e su l t i ng  pel le ts  
were suspended  in 0 . 0 4 M  Tris-HC1, p H  7.3, c o n t a i n i n g  
0 . 0 2 M  sod ium ace ta te ,  0 . 0 0 1 M  E D T A  a n d  0.1% sod ium 
dodecyl  su lpha te .  A l iquo t s  of each  r i bosoma l  s u b u n i t  
were ana lyzed  b y  e lec t rophores i s  on  p o l y a c r y l a m i d e  gel 
(7.5%) accord ing  to  LOENING 5. T he  5 S R N A  of Escheri- 
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Fig. 1. Dissociation of ribosomes by EDTA treatment. Ribosomes 
were analyzed in a 10 30% sucrose gradient containing 0.05 M KC1 - 
0.01M Tris, pH 7.3. Centrifugation was carried out at 4~ with a 
SW 25.1 rotor at 17,500 rpm for 14 h. 
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Fig. 2. Dissociation of ribosomes by dialysis. Analysis on sucrose gra- 
dient was performed as described in Figure 1. 
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Fig. 3. P o l y a e r y l a m i d e  gel e lec t rophores is  of the  R N A  f rom the  r ibo-  
somal  subunits treated with sodium dodecyl sulphate. 

chia coli used in these  expe r imen t s  was k ind ly  suppl ied  b y  
Dr. T. YAMANE a n d  t he  IRNA of p u p a e  of h o n e y  bee 
(Apis melli/era L.) was  e x t r a c t e d  as descr ibed  b y  GREEN- 
BERG 6. 

Results and discussion. This  r e p o r t  is the  f i rs t  inves t iga-  
t ion  to d e m o n s t r a t e  t he  r ibosomal  loca l iza t ion  of 5 S R N A  
in Rept i l ia .  F igure  1 shows t he  s e d i m e n t a t i o n  profi le  of 
r ibosomes  i so la ted  f rom the  l iver  of r a t t l e s n a k e  and  t h e i r  
d i ssoc ia t ion  b y  E D T A  t r e a t m e n t .  As can  be  seen, t he  
r ibosomes  o b t a i n e d  us ing  t h e  same  m e t h o d  descr ibed  
for t h e  r a t  l iver  3, s e d i m e n t  as a u n i q u e  p e a k  w i t h  a sedi- 
m e n t a t i o n  coeff icient  of a p p r o x i m a t e l y  80 S. This  f ind ing  
ind ica tes  t h a t  r ibosomes  of t h i s  snake  are o b t a i n e d  as 
monomers .  F u r t h e r  s tud ies  are r equ i red  to e luc ida te  if t he  
r ibosomes  are  found  as m o n o m e r s  in t h e  c y t o p l a s m  of t he  
l iv ing  ceils of snake  liver,  or if t he  po lysomes  are degrad-  
aded  d u r i n g  t h e i r  isolat ion.  I t  was  also obse rved  t h a t  such  
m o n o m e r s  are u n s t a b l e  even  w h e n  s to red  a t  - -20 ~ The  
s e d i m e n t a t i o n  profi le  of t he  r ibosomes  s tored  a t  - -20 ~ 
for 12 h shows a large a m o u n t  of he t e rogenous  m a t e r i a l  
t h r o u g h o u t  t h e  g rad ien t .  This  suggests  t h a t  our  r i bosoma l  
p r e p a r a t i o n s  are  c o n t a m i n a t e d  w i t h  nucleases.  I t  is well  
e s t ab l i shed  t h a t  t he  a d d i t i o n  of che l a t i ng  agen ts  (such as 
E D T A )  to m a m m a l i a n  r ibosomes  p romote s  d issoc ia t ion  
in t h e i r  subunits*,~,  s. This  effect  of E D T A  was also 
obse rved  w i t h  r ibosomes  of r a t t l e s n a k e  l iver  (Figure 1) 
and  t h e  r e su l t ing  s u b u n i t s  were a s sumed  to be  60 S a n d  
40 S as descr ibed  for o the r  eukaryo tes .  However ,  e lectro-  
phore t i c  ana lys i s  on  p o l y a c r y l a m i d e  gel of R N A  e x t r a c t e d  
f rom these  s u b u n i t s  shows t h a t  R D T A  t r e a t m e n t  releases 
5 S R N A  of t he  large r ibosomal  subun i t .  A s imi la r  observa-  
t i on  was made by COMB and SARKAR 9 with ribosomes of 
t h e  a q u a t i c  fungus  Blastocladiella emersonii. For  t h i s  
reason,  we t r i ed  t h e  d issoc ia t ion  of t he  m o n o m e r s  b y  
dia lysis  in t he  cond i t ions  used b y  MARTIN et  al. 4. F igure  2 
shows t h e  s e d i m e n t a t i o n  profi le  of r ibosomes  a f te r  
dialysis.  Th i s  resu l t  ind ica tes  t h a t  d i ssoc ia t ion  of r ibo-  
somes was no t  comple te  and  a sma l l  shou lde r  can  be  seen 
in t h e  region of t he  g r a d i e n t  co r r e spond ing  to  80 S mono-  
mers .  The  samples  o b t a i n e d  a f t e r  a lcohol  p r e c i p i t a t i o n  of 
t h e  two s u b u n i t s  a n d  a f t e r  t r e a t m e n t  of t he  pel le ts  w i t h  
d e t e r g e n t  (sodium dodecyl  su lpha te )  in  order  to  d issocia te  
p r o t e i n  f rom r ibosoma l  RNA,  were s u b m i t t e d  to electro-  
phores is  on p o l y a c r y l a m i d e  gel. The  resu l t  of a t yp i ca l  
e x p e r i m e n t  is p r e sen t ed  in t h e  F igure  3. This  f ind ing  
shows c lear ly  t h a t  5 S IRNA of t he  l iver  of t he  S o u t h  
A m e r i c a n  r a t t l e s n a k e  is a t t a c h e d  to  t he  large  r ibosomal  
subun i t .  On t he  o the r  h a n d ,  5 S IRNA was n e v e r  found  in 
t he  soluble  f r ac t ion  of cell ex t rac t s .  

The  e lec t rophore t i c  ana lys i s  on  po lyac ry l amide  gel 
showed t h a t  5 S R N A  of t he  l iver  of t h i s  snake  and  those  
e x t r a c t e d  f rom p u p a e  of h o n e y  bee  (Apis melli/era L.) 
a n d  Escherichia coli h a v e  t he  same  e lec t rophore t i c  mobi l -  
i ty,  a t  leas t  in  t h e  cond i t ions  of ionic s t r e n g t h  and  p H  
used in these  expe r imen t s .  Th i s  r e su l t  ind ica tes  t h a t  t he  
molecu la r  we igh t  of 5 S R N A  of t h e  Sou th  A m e r i c a n  
r a t t l e s n a k e  is of t he  same  m a g n i t u d e  as those  descr ibed  in  
o the r  organisms.  

The  f ind ings  p re sen ted  here  s u p p o r t  t he  h y p o t h e s i s  t h a t  
5 S R N A  is a un ive r sa l  c o m p o n e n t  of l iv ing  cells and  is 
exc lus ive ly  r ibosomal .  
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7 H.  LAMFROI~ a n d  E. GLOWAeKI, J .  molec.  Biol. 5, 97 (1962). 
8 y .  TASHIRO a n d  P. SIEKEVlTZ, J .  molec.  Biol.  77, 149 (1965). 
9 D. G: COMB a n d  N. SARKAR, J .  molec.  Biol. 25, 317 (1967). 
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Rdsumd. Nous avons  6tudi6 la d i s t r ibu t ion  du R N A  5 S 
dens  le foie du se rpen t  sud-am6rica in  Crotalus durissus 
terri/icus. Nos r6sul ta ts  on t  mont r6  que le R N A  5 S de ce 
rept i le  est  associ6 ~ la sous-unit6 r ibosomique  60 S. 

10 Fellow of tlae Funda~o de Amparo /t Pesquisa do Estado de Sg~o 
Paulo (FAPESP). 

11 Acknowledgment. We are greatly indebted to Dr. T. YAMANE for a 
supply of 5S RNA of Escherichia coll. 

D 'au t r e  par t ,  la mobil i t6  e lec t rophor6t ique  de ce 1RNA de 
faible poids  mol6culaire est  la m~me que celle d'Escherichia 
coli et de pupe  d 'Apis  melli/era L. 
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De novo  R N A  Biosynthes i s  in Isolated Bone  M a r r o w  Nucle i  

Bone m ar row  cells are in cons t an t  process  of prolifera-  
t ion  and  di f ferent ia t ion,  in which  the  nucleic acids oc- 
cupy a. cent ra l  role 1. Fu r the rmore ,  there  is convincing 
evidence t h a t  mos t  of the  R N A  synthes is  takes  place in 
t he  nucleus of t he  an imal  cells 2. Some of these  1RNAs are 
res t r ic ted  to t he  nucleus while o thers  are t r anspo r t ed  to 
the  cy top la sm where  t h e y  will form p a r t  of the  biochemi-  
cal m a c h i n e r y  for the  syn thes i s  of the  pro te ins  ~, 4. W h e n  
the  syn thes i s  of d i f fe rent  types  of R N A  is high, the  re- 
qu i r emen t s  for R N A  simple precursors  of R N A  m u s t  be 
ve ry  extensive.  

In  a previous  pape r  we have  shown 5 t h a t  isolated bone 
mar row  nuclei are capable  of syn thes iz ing  R N A  from 
r ibonucleot ide  t r i p h o s p h a t e  precursors ,  which  are l ikely 
to  be fu rn i shed  by  the  cy top lasmic  pool. I t  has  also been 
found  t h a t  isolated nuclei  f rom b o t h  ra t  l iver and Hela  
cells can incorpora te  labelled aminoacid  in to  nuclear  pro- 
te ins  ~. These f indings  suggest  t h a t  the  nuclei  of the  ani- 
mal  cells have  a large degree of au tonomy,  expressed in 
the i r  capac i ty  to  syn thes ize  complex  macromolecules  f rom 
s imple  precursors .  

This  pape r  describes expe r imen t s  in which  isolated bone  
mar row  nuclei incorpora ted  (14C) fo rmate  and  (14C) gly- 
cine in to  the  1RNA pur ine  bases.  Using th is  cr i ter ion we 
show t h a t  the  isolated r a t  bone  mar row  nuclei  can syn- 
thesize R N A  de novo f rom simple precursors .  A prel im- 
inary  repor t  has  a l ready  been  given in abs t r ac t  form 7 

Norma l  male  ra t s  of the  Wis t a r  s t ra in  weighing 
230-270 g were used. The bone  mar row nuclei  were ob- 
t a ined  as ind ica ted  by  PERRETTA and  B o s c o  5. The result-  
lug nuclear  pel le t  was washed  s w i th  0 .25M sucrose selu- 
t ion conta in ing  10 -a 2VI MgC12a and 0.1% Tr i ton  X- 100 and 
twice rewashed  wi th  0 .25M sucrose solut ion 10-aM 
MgC12. All the  s teps  were pe r fo rmed  be tween  0~ ~ The 

pu r i ty  of the  nuclei f rac t ion was t e s t ed  by  examining  the  
pel le t  by  l ight  and phase  microscopy and  for the  presence  
of the  cy toplasmic  marke r  enzymes  glucose 6 phospha te ,  
succinic dehydrogenase ,  cy toch rome  oxidase  and  ura te  
oxidase.  In  all cases, the  nuclei  were found to be free of 
cy toplasmic  con taminan t s .  

The puri f ied nuclear  f rac t ion was suspended  in 0 .25M 
sucrose conta in ing  10-3 M MgC12 ; 5 ~zCi of (14C) fo rmate  or 
(U-I~C) glycine to a f inal  volume of 1.25 ml  at  p H  6.5 was 
added  and  kep t  a t  37 ~ for var iable  per iods  of t ime.  The 
react ion was s topped  by  the  addi t ion  of cold 2.134 per- 
chloric acid and t h e n  the  R N A  and  D N A  were isolated 
following the  me t h o d  descr ibed by  SMELLIX, T~IOMSO~ and 
DAVlDSON 9. The DNA and  R N A  bases were separa ted  by  
b id imens ional  c h r o m a t o g r a p h y  and the i r  concen t ra t ions  
were e s t ima ted  by  measur ing  the  UV-absorp t ion .  The ra- 
d ioac t iv i ty  was counted  in a Nuclear  Chicago glas-flow 
counter  and expressed as specific ac t iv i ty  in count  per  
minu te  ~mole of base. 

The p a t t e r n  of in v i t ro  incorpora t ion  of (14C) fo rmate  
into the  nucleic acid bases of isolated mar row nuclei  is 
shown in Table  I. Notice t h a t  the  labelled precursor  is ex- 
tens ive ly  incorpora ted  into the  R N A  pur ine  bases while 
the  DNA bases are no t  labelled. W h e n  the  expe r imen t  
was pe r fo rmed  wi th  previous ly  boiled bone mar row nuclei, 
the  R N A  and  D N A  bases did no t  incorpora te  radioact iv i ty .  
I t  is wor th  adding  since t h a t  the  t h y m i n e  in D N A  was no t  
labelled, the  incuba t ion  sys t em was free f rom bacter ia l  
con tamina t ion .  

In  order  to  conf i rm de novo 1RNA synthesis ,  the  up- 
take  of a precursor  t h a t  is incorpora ted  in the  f i rs t  s tages  
of the  metabol ic  p a t h w a y  was s tudied.  The incorpora t ion  
of (U-14C) glycine into the  R N A  adenine  is shown in Table  
II.  As a contro l  ano the r  nuclear  sample  incuba ted  wi th  

Table I. In vitro incorporation of (14C)-formate into the purine bases 
of the nucleic acids of isoIated rat bone marrow nuclei 

Base analyzed Specific activity 
Counts/min/p~mole of bases obtained Irom 
RNA DNA 

Adenine 2,065 0 
Guanine 1,302 0 
Thymine 0 

The results are of a typical experiment from a series of 10. Each 
value represents the average of 2 samples. The nuclei were incubated 
with 5 p, Ci of 14C-formate for 2 h. The specific activity of the (14C)- 
formate was 19 mCi/mM (New England Corporation). Other experi- 
mental conditions are indicated in the text. 
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