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(which is k n o w n  to be a bas ic  po lypep t ide  or a p ro t e in  
c o n t a i n i n g  such  a po lypep t ide )  is c o n c e n t r a t e d  in t he  
'CNS '  a n d  ' R '  f rac t ions .  T he  presence  of bas ic  c o n s t i t u e n t s  
in t he  'CNS '  a n d  ' R '  layer,  in  c o n t r a s t  to  t he  presence  
of acidic c o n s t i t u e n t s  in  t he  "Na' layer,  is in accordance  

w i t h  the  p rev ious ly  expressed  concep t  t h a t  t he  side of 
p l a s m a  m e m b r a n e  facing t he  ex t race l lu la r  space is 
d o m i n a t e d  b y  f ixed anionic  charges,  whereas  t he  side 
fac ing t he  c y t o p l a s m  is d o m i n a t e d  b y  f ixed ca t ion ic  
charges  and  is less hyd roph i l i c  6. 
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Electropherograms of samples of various fractions of white matter 
myelin. T, total white matter; Na, Na fraction; CNS, CNS fraction; 
R, residue fraction. Starting line on left. 

Zusammen/assung  F r a k t i o n e n  der  weissen H i r n s n b -  
s tanz ,  die o f fenbar  zu den  haup t sXch l i chs t en  Dich te l in i en  
des Myel ins  r e spek t ive  zur  i n t e rpe r iod i schen  Linie  ge- 
hSren,  w u r d e n  e l ek t rophore t i s ch  u n t e r s u c h t .  Die Na-  
F r a k t i o n e n  ( in te rper iodische  Lin ie ;  M e m b r a n s e i t e  z u m  
extrazel lu l / t ren  R a u m )  e n t h a l t e n  me i s t ens  saure  Pro te ine ,  
w ~ h r e n d  die CNS- und  R - F r a k t i o n e n  (Haup t l i n i e ;  Mem- 
b ranse i t e  zum Zel l innern)  zur  H a u p t s a c h e  a lka l i sche  
K o m p o n e n t e n  aufweisen.  
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Inhibition of RNA-Polymerase  by Arginine-Rich 

Severa l  s tud ies  h a v e  es t ab l i shed  ' t h a t  t h e  a c t i v i t y  of 
D N A  d e p e n d e n t  R N A  po lymerase  is i n h i b i t e d  if h i s tones  
are added  to  t h e  r eac t i on  m i x t u r e  1 s. T he  i n t e r p r e t a t i o n  
of these  s tud ies  is h o w e v e r  h a m p e r e d  b y  t he  poor  sol- 
b i l i ty  of aggrega ted  D N A - h i s t o n e  complexes  w h i c h  are 
fo rmed  w h e n  t he  added  h i s tone  combines  w i t h  t h e  D N A  
t e m p l a t e .  I t  has  the re fo re  been  sugges ted  t h a t  t h e  obse rved  
i n h i b i t i o n  is t h e  resu l t  of th i s  aggrega ted  s t a t e  of nucleo- 
h i s tone  par t ic les ,  w h i c h  will p r ec ip i t a t e  ou t  of so lu t ion  
a n d  m a k e  t h e  t e m p l a t e  u n a v a i l a b l e  for t r a n s c r i p t i o n  7, s. 

I n  m o s t  of t h e  a b o v e  m e n t i o n e d  studies ,  inc reas ing  
a m o u n t s  of h i s tones  were added  to  a c o n s t a n t  a m o u n t  
of D N A  a n d  t h e  resu l t s  r ep re sen t ed  g raph ica l ly  b y  a 
l inea r  p lo t  of t e m p l a t e  a c t i v i t y  or i n h i b i t i o n  aga ins t  
D N A / h i s t o n e  ra t io .  BUTLER and  CmPPERFIELD " were e.g. 
able  to  d e m o n s t r a t e  in  th i s  m a n n e r  t h a t  a l t h o u g h  t em-  
p l a t e  a c t i v i t y  decreased  g r adua l l y  w i t h  increas ing  h i s t o n e /  
D N A  rat ios ,  t h e  so lub i l i ty  of t h e  D N A  t e m p l a t e  d ropped  
p rec ip i tous ly  a t  a r a t io  of a b o u t  0.7, us ing  a cen t r i fuga l  
force of 2000 • g as c r i t e r i um for t he  aggrega ted  s ta te .  
These  resul t s  would  seem to be  c o n t r a r y  to  t h e  idea t h a t  
t he  i n h i b i t i o n  is due  to  inso lub i l i ty  of t he  D N A - h i s t o n e  
complex .  

I n  t h e  p r e sen t  s tud ies  a n  a t t e m p t  was m a d e  to resolve 
t h e  ques t ion  of w h e t h e r  or no t  a cor re la t ion  exis ts  b e t w e e n  
t h e  a c t i v i t y  a n d  so lub i l i ty  of t he  D N A  t e m p l a t e  u n d e r  
these  cond i t ions  b y  p l o t t i n g  t he  l o g a r i t h m  of t he  pe rcen t  
i n h i b i t i o n  of t e m p l a t e  a c t i v i t y  aga i n s t  t he  a m o u n t  of 
u n a g g r e g a t e d  D N A  p r e s en t  in t he  r eac t ion  m i x t u r e s  a t  
va r ious  h i s t o n e / D N A  rat ios .  The  h i s tones  used were 
h igh ly  pur i f ied  s u b t r a c t i o n s  of h i s tone  f rac t ions  f2a a n d  
f310: GAIR (glycine-r ich arginine-r ich) ,  A L  (arg in ine- r ich  
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lysine-r ich)  and  AR-5  (arg in ine- r ich  f r ac t ion  5), gener-  
ously  p rov ided  b y  Dr. W. C. STARBUCK (Dept.  of P h a r -  
macology,  B a y l o r  U n i v e r s i t y  Medical  School, Hous ton ,  
Texas) .  The  weigh ts  of the  h i s tones  were s t a n d a r d i z e d  
aga ins t  b o v i n e  se rum a l b u m i n  us ing  t he  LOWRY reac t ion  it. 
Calf t h y m u s  D N A  was i so la ted  accord ing  to  KAY et  al. 12 
and  pur i f ied  accord ing  to  GULLAND13. R N A  po lymerase  
f rom micrococcus  lysode ik t icus  was p u r c h a s e d  f rom Miles 
Labora to r ies .  Ur id ine  5 ' - t r i p h o s p h a t e - H  a t e t r a l i t h i u m  a n d  
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the  4 r ibonucleoside t r i phospha te s  were ob ta ined  f rom 
Schwarz t3ioresearch. 

Da ta  were ob ta ined  in the  usual  m a n n e r  as descr ibed 
in the  legend of Figure 1. I t  was found t h a t  addi t ion  of 
5 Fg of h is tones  to the  reac t ion  mix tu re  p roduced  an 
appa ren t  5 -10% increase in isotope incorpora t ion  as 
compared  to  controls,  where  no h is tone  had  been added.  
A similar  increase was observed when  ben ton i t e  was 
p resen t  in the  control  mixture .  I t  is conceivable  t h a t  
histones,  like bentoni te ,  s tabil ize nascen t  R N A  and  
afford p ro tec t ion  f rom r ibonucleases  as has been observed  
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Fig. 1. Inhibition of RNApolymeraseactivitywithiuereasinghistone 
to DNA ratios. A final volume of 0.25 ml reaction mixturO 4 con- 
tained Tris buffer pHT.9, 10~zmoles; MgCI,, l~zmole; MnCI~, 
0.25 vmole; 2-mereaptoethanol; 3 ~moles; ATP, GTP, CTP, UTP, 
100 nmoles; DNA, 50b~g; Ha-UTP (specific activity 1.5 • 10 cpm/ 
nmole), 1.25 nmoles; enzyme, 5 units. After 15 min incubation at 
37 ~ the reaction was terminated by the addition of 0.3 mg carrier 
RNA, followed immediately by an equal volume of cold 10% TCA. 
Precipitation was allowed to go to completion in the cold, followed 
by filtration through millipore filters (type HA, 45). The precipitates 
were washed with 20 volumes of cold 5% TCA and dried. The dry 
filters and precipitates were dissolved in Bray scintillation fluid I8 
and counted in a Tri-Carb scintillation counter. Counts incorporated 
in the absence of enzyme were subtracted. AL @ ; GAR �9 ; AR-5 &. 

by  LIAIJ et  a1.1% The value ob ta ined  wi th  5 ~zg h is tone  
was therefore  considered as the  control  value for t he  
cases where  h is tones  were present .  These controls  incor- 
pora ted  app rox ima te ly  1.67 nmoles  UMP. 

Resul ts  are represen ted  in Figure 1 as pe rcen t  inhibi-  
t ion of R N A  polymerase  ac t iv i ty  a t  increasing h is tone  
to  D N A  ratios.  Each  po in t  in t he  graph  is the  average  
of a t  least  3 de te rmina t ions .  As can be seen, the  var ious  
subfract ions  appeared  to  differ considerably  in the i r  
inh ib i to ry  effect  on R N A  polymerase  act ivi ty ,  which  
would be in agreement  w i th  f indings by  others  5. 

In  order  to  es tabl ish whe the r  or no t  a correlat ion exis ts  
be tween  th is  inhibi t ion and  the  aggregat ion of recon- 
s t i tu t ed  nucleohistone,  the  pe rcen t  inhibi t ion was t h e n  
p lo t ted  agains t  the  a m o u n t  of DNA remain ing  in solu- 
t ion af ter  cent r i fugat ion  at  2000 x g for 20 mill a t  t he  
various h is tone  to D N A  ratios.  The ac t iv i ty  ob ta ined  
wi th  a sa tu ra t ion  concen t ra t ion  of 50 vg D N A  was con- 
sidered as 0% inhibi t ion.  As is shown in Figure  2, th is  
t ype  of p lo t  reveals  t h a t  the  values ob ta ined  for t he  
various subfrac t ions  fall prac t ica l ly  on the  same s t ra igh t  
line. For  comparison,  a curve is included which  was  
ob ta ined  by  incuba t ing  va ry ing  amo u n t s  of D N A  in the  
absence of h is tones  under  similar  condi t ions ;  0% inhibi-  
t ion in th is  case deno t ing  the  ac t iv i ty  ob ta ined  wi th  
50 ~g DNA. 

I t  seems ev iden t  t h a t  r epresen ta t ion  of the  da t a  in 
th is  par t icu lar  man n e r  indicates  a r a the r  close correla t ion 
be tween  the  solubi l i ty  of the  D N A  t e m p l a t e  and  the  
inhib i t ion  of po lymerase  ac t iv i ty  by  histones.  Especia l ly  
i m p o r t a n t  for th is  a rg u men t  is the  fact  t h a t  the  h is tone  
fract ions used, differ cons iderably  in the i r  amino-ac id  
con ten t  and ch romatograph ic  behaviour  10, is. In  add i t ion  
the  N- te rmina l  amino-acids  of f ract ions GAR and AL are 
acetyla ted,  whereas  the  N- te rmina l  of AR-5 is comple te ly  
unmasked .  This would seem to indicate  t h a t  under  these  
condi t ions  the  s ta te  of the  N- te rmina l  amino-acid  in t e rms  
of ace ty la t ion  is of no consequence  to  the  inhibi t ion of 
RNA-po lymerase  ac t iv i ty  19. 

Zusammen/assung. Die H e m m u n g  der R N S - P o l y m e r a s e  
du tch  Hi s tone  ist eine d i rekte  Folge der  Pr~Lzipitierung 
der  D N S  aus der  L6sung. 
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Fig. 2. The inhibitory effect on RNA polymerase of varying amounts 
of DNA template left in solution. The reaction mixture was similar 
to that described in Figure 1 except that Ha-UTP, 2-mercapto- 
ethanol and enzyme were omitted. The tubes were incubated at 
37 ~ for 15 min and then centrifuged at 2000 • g for 20 mill. The 
supernatants were precipitated with cold 10% TCA and pellets were 
hydrolyzed in 0.5N perehloric acid, 90~ 10 mill, then analyzed 
for DNA by the modified diphenylamine method of BURTON 17. 
O, DNA; @, AL; Q, GAR; &, AR-5. 
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