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Endogenous RNA Polymerase Activity of Liver Chromatin in Rats Maintained under 
C o n t r o l l e d  F e e d i n g  S c h e d u l e s  

Nucleolar  and  nuc leop la sma t i c  R N A  syn thes i s  measu red  
in whole  pur i f ied  nucle i  undergoes  da i ly  sys t ema t i c  
v a r i a t i o n s  in  t h e  l iver  of r a t s  m a i n t a i n e d  u n d e r  cont ro l led  
feeding s c h e d u l e s k  T he  da i iy  m o d u l a t i o n  of R N A  
syn thes i s  seems to  d e p e n d  on  a r e g u l a t o r y  m e c h a n i s m  
invo lv ing  t he  t e m p l a t e  ava i l ab i l i t y  of l iver  c h r o m a t i n  for 
t he  D N A - d e p e n d e n t  R N A  po lymerase  I I ,  r a t h e r  t h a n  
t he  a v a i l a b i l i t y  of t he  e n z y m e  itself  ~. 

W e  r e p o r t  in  t h i s  c o m m u n i c a t i o n  t he  b e h a v i o u r  of t h e  
endogenous  R N A  po lymerase  a c t i v i t y  of l iver  c h r o m a t i n  
in r a t s  m a i n t a i n e d  u n d e r  con t ro l l ed  feeding schedules.  

Methods. Male W i s t a r  de r ived  a lb ino  r a t s  o b t a i n e d  f rom 
the  d e p a r t m e n t a l  a n i m a l  house,  each  weigh ing  200 Jz 15 g, 
were housed  since weaning,  in  a n  a i r - cond i t ioned  window-  
less room u n d e r  an  i n v e r t e d  a n d  displaced l i gh t ing  schedule  
( l ights  on f rom 21.00 h to  09.00 h, d a r k  f rom 09.00 h to 
21.00 h). The  food, a pu r ine  chow lab  diet ,  was  suppl ied  
a t  09.00 h and  w i t h d r a w n  a t  17.00 h accord ing  to  t he  
'8 + 16' feeding schedule  deve loped  b y  POTTER et  al. ~. 
W a t e r  was suppl ied  ad  l i b i t u m .  

R a t  l iver  c h r o m a t i n  was e x t r a c t e d  as i nd ica t ed  b y  
BUT~ERWORTH et  al. 4 f rom t he  l iver  nuclei  pur i f ied  
accord ing  to  WIDN~LL a n d  TA2A ~. Tile assay  of endogen-  
ous R N A  po lymerase  was  car r ied  ou t  accord ing  t o  Cox  
e t  al. ~. 

All  assays  c o n t a i n e d  a f ina l  v o l u m e  of 0.75 ml, 25 m M  
Tris-HC1, p H  8.0, 1 m M  MnC1 v 0.5 m M  d i th io th re i to l ,  
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Comparison of the kinetics of endogenous RNA polymerase activity 
of chromatin isolated from the liver of rats maintained under 
eontrolIed feeding schedules at different times of day and in different 
feeding conditions. Assay conditions were as described in the text. 

0.9 [zmole each  of GTP ,  CTP,  U T P ,  0.045 ~zmole ATP,  
0.015 [zmole 14C-ATP, 250 m M  (NH4)2SO ~, a l i quo t  of 
c h r o m a t i n  c o n t a i n i n g  95 to  110 [xg DNA.  

The  r eac t i on  was s t opped  b y  a d d i t i o n  of 1 m g  of a lbu-  
m i n  a n d  5 ml  of 0.5 M HC10 4. The  p rec ip i t a t e  was collect- 
ed on  W h a t m a n  GF/C  f i l ters  a n d  r a d i o a c t i v i t y  m e a s u r e d  
in a Nuclear -Chicago  l iquid  sc in t i l l a t ion  s p e c t r o m e t e r  
w i t h  a c o u n t i n g  eff iciency of 80%.  D N A  was d e t e r m i n e d  
b y  t h e  d i p h e n y l a m i n e  r eac t ion  of BURTON 7. 

Results and discussion. The  endogenous  R N A  po lymer -  
ase a c t i v i t y  of l iver  c h r o m a t i n ,  m e a s u r e d  a t  h igh  ionic 
s t r eng th ,  is cons idered  a measu re  of t he  e longa t ion  s teps  
in  t h e  genet ic  t r a n s c r i p t i o n  ~, 8 I n  fac t  t h e  b i n d i n g  of t h e  
e n z y m e  to t he  c h r o m a t i n  ( in i t i a t ion  step) a n d  t he  release 
and  r e in i t i a t i on  of new R N A  cha ins  ( t e rmina t ion )  are 
i n h i b i t e d  b y  t h e  h i g h  ionic s t r e n g t h  in t h e  i n c u b a t i o n  
med ium,  whi le  t he  e longa t ion  is no t  sensi t ive .  

The  F igure  r epor t s  t he  k ine t ics  of endogenous  R N A  
syn thes i s  for 09.00 h c h r o m a t i n ,  a n d  15.00 h c h r o m a t i n  
f rom b o t h  fed a n d  s t a r v e d  ra ts .  W e  h a v e  e x t r a c t e d  t he  
l iver  c h r o m a t i n  a t  these  t imes  of day  because  in our  
e x p e r i m e n t a l  cond i t ions  09.00 h r ep resen t s  t h e  b a c k g r o u n d  
level  of R N A  po lymerase  ac t iv i ty ,  whi le  15.00 h t h e  t o p  
level  w h e n  t he  r a t s  are  fed since 09.00 h, or aga in  t h e  
b a c k g r o u n d  level  w h e n  t he  r a t s  are s t a r v e d  on  t he  d a y  of 
e x p e r i m e n t  ~. B o t h  t he  in i t ia l  r a t e  of R N A  syn thes i s  and  
t he  q u a n t i t y  of R N A  syn thes i zed  a f te r  2 h are increased 
in t he  r a t s  fed since 09.00 h. The  di f ferences  in R N A  
po lymerase  a c t i v i t y  were no t  due  to  differences  in r ibo-  
nuc lease  ac t iv i ty .  Il l  fac t  d i lu t ion  of t he  r ad ioac t i ve  A T P  3 
a t  60 ra in  poin t ,  a n d  compar i son  w i t h  u n d i l u t e d  assays  
shows t h a t  for all  c h r o m a t i n s  R N A  syn thes i s  is s topped,  
and  1 h l a t e r  t he  d e g r a d a t i o n  of t he  r ad ioac t i ve  R N A  
p r o d u c t  is negligible.  

Our  p r e sen t  resu l t s  show all increase  of a b o u t  70% of 
t h e  e longa t ion  s tep  in t he  t r a n s c r i p t i o n  process,  and  t h i s  
increase  is b o u n d  to  t h e  food in take .  Th i s  suppor t s  t h e  
p o i n t  of v iew p u t  fo rward  in a p rev ious  p a p e r  ~ t h a t  t h e  
m o d u l a t i o n  of nuc l eop la sma t i c  R N A  syn thes i s  is ach ieved  
b y  m o d u l a t i n g  t h e  t e m p l a t e  ava i l ab i l i t y  r a t h e r  t h a n  t h e  
e n z y m e  itself. 

Riassunto. E s t a t s  m i s u r a t a  la a t t ivi t /~  R N A  po l imera -  
s/ca endogena  del la  c r o m a t i n a  e s t r a t t a  dal  l ega to  di  r a t t i  
m a n t e n u t i  in condiz ioni  a m b i e n t a l i  cont ro l la te .  I r i su l t a t i  
m o s t r a n o  u n  a u m e n t o  d e l l ' a t t i v i t ~  endogena  del 70% 
d e t e r m i n a t a  da l l ' a s sunz ione  del cibo. 
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