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subs t r a t e s .  U p o n  pur i f i ca t ion ,  however ,  t h e r e  was  a dis- 
p r o p o r t i o n a t e  loss of co r r e l a t i on  of t h e  ac t iv i t i e s  of t h e  
e n z y m e  p r e p a r a t i o n  w i t h  r e spec t  to  va r ious  s te ro id  sub-  
s t r a t e s  employed .  Ce r t a in  p rocedure s  i n h i b i t e d  t he  reduc-  
t a se  ac t iv i t i e s  b u t  to  d i f f e ren t  degrees  for  each s te ro id  
employed .  These  d a t a  were  i n t e r p r e t e d  to  m e a n  t h a t  a 
g roup  of s t e ro id  r e d u c t a s e s  are  p r e s e n t  in  l iver  h o m o -  
gena tes  w h i c h  are  specific for e ach  g iven  s te ro id  s u b s t r a t e .  

I n  v iew of t h i s  specif ic i ty ,  i t  seems un l ike ly  t h a t  h e p a r i n  
would  h a v e  app rec i ab l e  a f f in i ty  for t h e  s te ro id  b i n d i n g  
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Heparin units 

Heparin inhibition of steroid reduction by liver homogenates. %- 
inhibition refers to a comparison between steroid reduction in an 
experimental flask and in the corresponding control flask, both 
prepared with the same homogenate. Each point represents the mean 
of 5 experiments. 

s i te  of each  r educ t a se  i n v o l v e d  in  th i s  s t u d y  a n d  t h u s  
i n h i b i t  each  in a s o m e w h a t  s imi la r  m a n n e r .  A more  l ikely 
e x p l a n a t i o n  for h e p a r i n  i n h i b i t i o n  is i n t e r f e r ence  w i t h  a 
co fac to r  c o m m o n  to  t h e  reduc tases .  N A D P H  is t h e  
specific cofac tor  for t he  A 4 r e d u c t a s e s  a n d  hepax in  m a y  
c o m p e t e  w i t h  th i s  c o e n z y m e  for  a t t a c h m e n t  to  t h e  
specific p ro te in .  W e  h a v e  p rev ious ly  s h o w n  1 t h a t  excess 
N A D P H  will d i m i n i s h  t h e  i n h i b i t o r y  ef fec t  of hepax in  o n  
cor t i sone  r educ t ion .  R e d u c t i o n  of t h e  C-20 k e t o n e  ~ a n d  
C-11 k e t o n e  ( u n p u b l i s h e d  da t a )  g roups  of cor t i sone  b y  r a t  
l ive r  h o m o g e n a t e s  is no t  i n h i b i t e d  b y  h e p a r i n  a n d  t h e  
N A D P H  r e q u i r e m e n t s  of t h e s e  f u n c t i o n s  a re  p r o b a b l y  
less r igorous  t h a n  for t h e  A 4 r e d u c t a s e s  5,~. 

Zusammen/assung. Hepaxin  h e m m t  die R e d u k t i o n  de r  
D o p p e l b i n d u n g  in  4 -S te l lung  des  R i n g s  A e iner  R e i h e  y o n  
C-11-desoxy,  A4-4-ke to -S te ro iden  in de r  R a t t e n I e b e r .  E s  
sche in t ,  dass  H e p a r i n  m i t  N A D P H  u m  das  S te ro id-  
r e d u k t a s e - A p o e n z y m  k o n k u r r i e r t .  
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Cation Inh ib i t i on  of  D N A  S y n t h e s i s  in M a m m a r y  

The  onse t  of D N A  syn thes i s  a n d  s u b s e q u e n t  cell  divi-  
s ion axe prec i se ly  con t ro l l ed  e v e n t s  in  m a m m a l i a n  ceils. 
A l t h o u g h  t h e  i n t r a c e l l u l a r  m e c h a n i s m s  i m p o r t a n t  in  
r e g u l a t i n g  t h e  D N A  cycle a re  as y e t  undef ined ,  va r ious  
chemica l  a n d  phys i ca l  changes  in t h e  e x t e r n a l  env i ron -  
m e n t  of t h e  cell m a y  i n i t i a t e  D N A  syn thes i s  or p r e v e n t  
i ts  onset .  T h e  ab i l i t y  of these  e n v i r o n m e n t a l  f ac to r s  to  
v a r y  t h e  d u r a t i o n  of t h e  p o s t - m i t o t i c  G x per iod,  b u t  n o t  
t h e  d u r a t i o n  of t h e  S pe r iod  sugges t s  t h a t  m e c h a n i s m s  
i m p o r t a n t  in  r e g u l a t i n g  cell p ro l i f e ra t ion  are  o p e r a t i v e  
in  Gz. Such  fac to r s  as t e m p e r a t u r e  1, n u t r i e n t  dep r iva -  
t i on  *,3, h o r m o n e s  4,s, t i s sue  i n j u r y  n, a n d  o t h e r s  h a v e  been  
s h o w n  to  a l t e r  t h e  d u r a t i o n  of t he  G 1 per iod.  Th i s  r e p o r t  
descr ibes  t h e  effect  of va r i ous  ca t ions  u p o n  t he  i n i t i a t i o n  
of D N A  syn thes i s  b y  m a m m a r y  ep i the l i a l  cells m a i n -  
t a i n e d  in o r g a n  cu l tu re .  

B o t h  a b d o m i n a l  m a m m a r y  g l ands  of m i d - p r e g n a n t  
(10-12 day)  nu l l i pa r ous  C 3 H / H e N  mice  were  r e m o v e d  
asept ica l ly ,  a n d  e x p l a n t s  were  p r e p a r e d  a n d  c u l t u r e d  in 
s ter i le  M e d i u m  199 (Microbiological  Associates)7.  Appro -  
p r i a t e  h o r m o n e s  were  a d d e d  to  a f ina l  c o n c e n t r a t i o n  of 
5 /~g]ml, a n d  a n a l y t i c a l  g r a d e  c rys t a l l i ne  sa l t s  were  dis- 
so lved  in  M e d i u m  199 t o  t h e  des i red  f ina l  c o n c e n t r a t i o n .  
E a c h  e x p e r i m e n t  was  p e r f o r m e d  w i t h  t i s sue  f r o m  a s ingle  
an imal ,  a n d  r ep l i ca t e  i n c u b a t i o n s  were  used for  e a c h  
d e t e r m i n a t i o n .  D N A  s y n t h e s i s  w as  m e a s u r e d  a f t e r  ex-  
pos ing  t h e  e x p l a n t s  t o  (Me-3H) - thymid ine  (Schwarz ,  
specific a c t i v i t y  K0 C/m/kr) a t  a c o n c e n t r a t i o n  of 0.5 
/zC/ml for  4 or  12 h l abe l ing  per iods .  T h e  t i s sue  was  t h e n  

Epi the l ia l  Cel l s  in v i t ro  

weighed,  d e - f a t t e d  in ace tone ,  a n d  a s sayed  for t r i t i u m -  
labe led  D N A  as p rev ious ly  desc r ibed  5, e x c e p t  t h a t  dis- 
so lu t ion  of t h e  e x p l a n t s  in h y d r o x i d e  of h y a m i n e  was  
acce le ra ted  b y  h e a t i n g  a t  70°C for  10 rain.  E x p ! a n t s  
t a k e n  for  a u t o r a d i o g r a p h y  were f ixed in  B o u i n ' s  so lu t ion  
a n d  sec t ioned  a t  5 /z. T h e  slides were d ipped  in  K o d a k  
p h o t o g r a p h i c  emuls ion ,  deve loped  3 weeks  la ter ,  a n d  
s t a i ned  w i t h  De la f ie ld ' s  h e m a t o x y l i n .  Casein s y n t h e s i s  
was  m e a s u r e d  b y  expos ing  e x p l a n t s  to  m e d i u m  c o n t a i n i n g  
32p (30 #C/ml)  for 4 h pu l se - labe l ing  per iods .  Af t e r  t h e  
e x p l a n t s  were  weighed  a n d  homogen ized ,  r a d i o a c t i v e  
case in  was i so la ted  f rom t h e  105,000 g s u p e r n a t a n t  b y  
p r e c i p i t a t i o n  w i t h  r e n n i n  a n d  ca lc ium ions in t h e  p re sence  
of b o v i n e  case in  carr ier ,  as p r ev ious ly  desc r ibed  ~. 

As s h o w n  in t h e  Figure ,  m o u s e  m a m m a r y  e x p l a n t s  
c u l t u r e d  in  t h e  p resence  of insu l in  show a m a r k e d  a u g m e n -  
t a t i o n  in  r a t e  of D N A  syn thes i s .  P r e v i o u s  s tud ies  ~ indi -  
c a t ed  t h a t  insu l in  ac t s  u p o n  the se  ep i the l i a l  cells in  t h e  G 1 

1 C. L. SMITH, A. A. NEWTO.n and P. ~VVILDY, Nature 784, 107 (1959). 
J. F. WmTmELD and R. H. RIxoN, Expl Cell Res. 78, 126 (1959). 

a R. R. RUEeKERT and G. C. MUELLER, Cancer Res. 20, 1584 (1960). 
R. W. TVRmNGTON, Endocrinology, in press. 
R. W. TURKINGTON and Y. J. TOPPER, Endocrinology 79, 175 
(1966). 
S. GI.'LFANT, Expl Cell Res. 26, 395 (1962). 
W. G. JUERGENS, F. E. STOCKDALE, Y. J. TOPPER and J. J. 
ELIAS, Prec. natn. Acad. Sci. USA 5d, 629 (1965). 



15.3. 1968 Specialia 227 

p h a s e  of t h e  cell cycle, a n d  t h a t  t h i s  r ise in D N A  s y n t h e s i s  
r e p r e s e n t s  a n  inc rease  in  t h e  n u m b e r  of  cells s y n t h e s i z i n g  
D N A  r a t h e r  t h a n  a n  acce le ra t ion  of t h e  r a t e  of D N A  
repl ica t ion/cel l .  A d d i t i o n  of l i t h i u m  s u l f a t e  to  t h e  i n c u b a -  
t i on  m e d i u m  in  i nc reas ing  c o n c e n t r a t i o n s  r e s u l t e d  in  pro-  
g re s s ive ly  dec reas ing  r a t e s  of D N A  s y n t h e s i s .  A t  2 m M  
l i t h i u m  th i s  decrease  w a s  a p p a r e n t  o n l y  a f t e r  28 h of 
i n c u b a t i o n .  A t  20 m M  l i t h i u m  t h e  r ise in  D N A  s y n t h e s i s  
w a s  m a r k e d l y  de layed ,  a n d  a t  50 m M  l i t h i u m  t h e  r a t e  
of D N A  s y n t h e s i s  fell be low t h a t  o b s e r v e d  in t h e  absence  
of insu l in .  T r a n s f e r  of  e x p l a n t s  to l i t h i u m - f r e e  m e d i u m  
r e s u l t e d  in a c t i v e  r e s u m p t i o n  of D N A  s y n t h e s i s  w i t h i n  
4 h.  Since  l i t h i u m  ion i n h i b i t e d  D N A  s y n t h e s i s  in  t h e  
a b s e n c e  of i n su l in  a n d  r e d u c e d  i n s u l i n - m e d i a t e d  D N A  
s y n t h e s i s  be low t h e  r a t e  o b s e r v e d  in insu l in - f ree  m e d i u m ,  
i ts  e f fec t  a p p e a r s  to  be  a n  i n h i b i t i o n  a f fec t ing  t h e  induc -  
t i o n  of D N A  s y n t h e s i s  pe r  se r a t h e r  t h a n  a d i rec t  in te r -  
a c t i o n  w i t h  insu l in .  As s h o w n  in T a b l e  I, i nh ib i t i on  of 
D N A  s y n t h e s i s  b y  l i t h i u m  ion or  b y  a m m o n i u m  ion in-  
vo lves  a decrease  in t h e  n u m b e r  of  ep i the l ia l  cells u n d e r -  
t a k i n g  D N A  s y n t h e s i s .  T h e  o b s e r v a t i o n  t h a t  t h e  a v e r a g e  
n u m b e r  of g ra ins  ove r ly ing  labe led  ceils is u n c h a n g e d  
i n d i c a t e s  t h a t  t h e  r a t e  of D N A  repl ica t ion /ce l l  is n o t  
m a r k e d l y  a l t e r ed  b y  t h e  p re sence  of t h e s e  ions.  T h e s e  

r e s u l t s  a n d  t h e  t i m e  course  in t h e  F i g u r e  i n d i c a t e  t h a t  
l i t h i u m  a n d  a m m o n i u m  ions  d e l a y  t h e  e n t r y  of cells in to  
t h e  S per iod  f r o m t h e  G~ per iod.  

T a b l e  I f  l i s ts  t h e  r a t e s  of D N A  s y n t h e s i s  b y  m a m m a r y  
e x p l a n t s  i n c u b a t e d  in t h e  p re sence  of insu l in  a n d  v a r i o u s  
o t h e r  ca t ions .  A m o n g  t h o s e  ions  t e s t ed ,  on ly  a m m o n i u m  
a n d  l i t h i u m  ions  a l t e red  D N A  s y n t h e s i s  a t  t h e  concen-  
t r a t i o n s  l is ted.  No  inh ib i t i on  w a s  e x e r t e d  b y  t h e  s u l f a t e  
an ion .  T h e  effects  o b s e r v e d  cou ld  n o t  be  e x p l a i n e d  b y  t h e  
i n c r e a s e d  o s m o t i c  p ressure ,  s ince  e q u i v a l e n t  o s m o l a r  con-  
c e n t r a t i o n s  of suc rose  or o t h e r  s a l t s  did  n o t  p r o d u c e  t h i s  
effect .  L i t h i u m  a n d  a m m o n i u m  ions  c a u s e d  c o r r e s p o n d i n g  
dec rease s  in m i t o t i c  indices,  i n d i c a t i n g  t h a t  t he i r  effects  
on  D N A  s y n t h e s i s  ref lec ted  d i m i n i s h e d  cell p ro l i f e ra t ion  
r a t h e r  t h a n  d i m i n i s h e d  u p t a k e  of r a d i o a c t i v e  p recursor .  

A lveo la r  d i f f e r en t i a t i on  a n d  a c o n c o m i t a n t  a u g m e n t a -  
t i on  in t h e  r a t e  of case in  s y n t h e s i s  b y  m o u s e  m a m m a r y  
e x p l a n t s  r equ i r e s  t h e  a d d i t i o n  of insul in ,  h y d r o c o r t i s o n e ,  
a n d  p r o l a c t i n  to  t h e  s y n t h e t i c  m e d i u m  7,s. As  s h o w n  in  
T a b l e  I I I ,  t h e  s y n e r g i s t i c  ac t ion  of t h e s e  3 h o r m o n e s  
e f fec ts  a t h r ee fo ld  inc rease  in t h e  r a t e  of case in  s y n t h e s i s .  
I n  t h e  p re sence  of l i t h i u m  ion th i s  inc rease  w a s  n o t  ob-  
se rved .  A d d i t i o n  of p r o l a c t i n  to  p o s t - m i t o t i c  d a u g h t e r  
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Time course of the synthesis of DNA by mid-pregnant mouse mam- 
mary explants incubated in the presence of insulin and various con- 
centrations of lithium sulfate: I - - m ,  no additions; e - - e ,  insu- 
lin; o . . . . .  o, insulin and 2 mM lithium; A . . . . .  A, insulin and 20 mM 
lithium; A . . . .  A ,  insulin and 50 mM lithium. Each value represents 
incorporation of tritiated thymidine into DNA during the preceding 
4 h period, and is plotted as the mean of closely-agreeing duplicate 
determinations. The results are representative of 3 such experiments. 

Table I. Effect of cations upon the number of mammary epithelial 
cells undertaking DNA synthesis and mitosis 

Table II. Effect of various cations on DNA synthesis by mouse 
mammary explants in vitro 

Cation Added Cation con- DNA, % in- 
as centration, mM cpmlmg hibition 

Control Final tissue 

- None - - 3300 0 
Na + Na,S04 140 160 3190 0 
K + K~SO 4 6.7 26.7 3170 0 
Li + Li2SO 4 0 20 358 90 
NH4+ (NH4)~S0 ~ 0 20 1560 53 
Mg ++ MgSO 4 1.3 21.3 3100 0 
Ca ++ CaSO 4 1.26 21.26 3390 0 
- Sucrose - 30 3200 0 

Mid-pregnancy mouse mammary explants incubated in Medium 199 
containing insulin and the indicated salt additions were allowed to 
incorporate tritiated thymidine into DNA during 12-24 h of incuba- 
tion. The values obtained represent the mean of closely-agreeing 
duplicate determinations, and are representative of 2 such experi- 
ments. 

Table Ill .  Effect of lithium ion upon hormone-dependent synthesis 
of casein 

System Casein, cpm/mg tissue 

System DNA, % of Average Mitotic 
cpm/mg cells grain index 
tissue labeled count 

No additions 298 8 :t: 3 40 -t- 6 7 
Insulin 1320 40 4- 2 40 4- 5 22 
Insu l in+Li  +, 20raM 302 10 4-2 40 4-5 8 
Insulin + NH4+, 20 mM 651 24 4- 3 39 =k 7 13 
Li +, 50 mM 38 1.5 4- 1 38 4- 8 1 
NH4+ , 2 0 m M  290 6 4-3 40 4-6 6 

Initial period 271 
IFP 1081 
IFP + Li +, 20 mM 262 
IF 263 
IF + Li +, 20 mM 278 

Rates of casein synthesis were determined by exposing explants 
incubated in the indicated systems to s~p during 32-36 h of incuba- 
tion. I, insulin; F, hydrocortisone; P, prolactin. 

Explants incubated in the indicated systems were exposed to tri- 
tiated thymidine during 20-24 h of incubation. Labeled cells and 
grain counts were determined after counting at least 500 epithelial 
cells, and mitotic indices are based on 1000 epithelial cells counted. 

s R. W. TURKI~6TON, W. G. Jumm~mNs and Y. J. TO~PER, Biochim. 
biophys. Acta I l l ,  573 (1965). 
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cells fo rmed  in t h e  p resence  of insu l in  a n d  h y d r o c o r t i s o n e  
induces  casein syn thes i s  ~,1°, a n d  t h i s  ac t ion  of p r o l a c t i n  
was  n o t  abo l i shed  b y  t h e  p resence  of l i t h i u m  a t  concen-  
t r a t i o n s  w h i c h  p r e v e n t  D N A  syn thes i s .  T h e  ' base l ine '  
level  of case in  syn thes i s ,  as m e a s u r e d  in t h e  in i t ia l  pe r iod  
a n d  m a i n t a i n e d  b y  m e d i u m  c o n t a i n i n g  insu l in  a n d  h y d r o -  
cor t i sone,  a p p e a r s  to  r e p r e s e n t  t h e  b i o s y n t h e t i c  f u n c t i o n  
of d i f f e r en t i a t ed  (and  p r e s u m a b l y  non-d iv id ing )  cells 
fo rmed  in v ivo ,  a n d  t h i s  f u n c t i o n  was  n o t  d imin i shed  b y  
t h e  p resence  of l i t h i u m  ions.  Th i s  i n h i b i t i o n  of cell dif- 
f e r e n t i a t i o n  b y  t h e  i n h i b i t i o n  Of D N A  syn thes i s  a n d  sub-  
s e q u e n t  cell p ro l i f e ra t ion  con f i rms  p rev ious  r e su l t s  indi-  
c a t i n g  t h a t  new  cell f o r m a t i o n  is neces sa ry  for  t h e  ex- 
p ress ion  of n e w  d i f f e r en t i a t ed  func t i on  in  t h i s  sys- 
t e m  s,~,~°. B y  t h e s e  cr i ter ia ,  t h e  effect  of l i t h i u m  ion is n o t  
a non-spec i f ic  tox ic  effect,  b u t  r a t h e r  a p p e a r s  to  r e p r e s e n t  
i n h i b i t i o n  of t h e  i n d u c t i o n  of D N A  s y n t h e s i s  in  cells pre-  
p a r i n g  for  p ro l i fe ra t ion .  

These  s tud ies  d e m o n s t r a t e  t h a t  l i t h i m n  a n d  a m m o n i u m  
ions  c a n  a c t  in  G~ to  de l ay  t h e  onse t  of D N A  s y n t h e s i s  in  
m o u s e  m a m m a r y  ep i the l ia l  cells in  v i t ro .  T h e i r  a c t i o n  
e m p h a s i z e s  t h e  i m p o r t a n c e  of m e c h a n i s m s  w h i c h  m a y  be  
o p e r a t i v e  in  Gx to  r egu l a t e  t he  r a t e  of cell p ro l i f e r a t ion  
a n d  t h u s  g o v e r n  t h e  expres s ion  of  new d i f f e r en t i a t ed  
f u n c t i o n  in  p r o g e n y  cells. G r a i n  c o u n t s  ove r ly ing  labe led  
cells i n d i c a t e d  t h a t  t he  r a t e  of D N A  rep l ica t ion ,  once  

r ep l i ca t i on  was  in i t i a t ed ,  was  n o t  d e t e c t a b l y  a l tered,  
sugges t ing  t h a t  s imi la r  con t ro l  m e c h a n i s m s  m a y  n o t  be  
o p e r a t i v e  d u r i n g  t h e  S phase  n .  

Zusammen/assung. L i t h i u m -  u n d  A m m o n i u m i o n e n  ver-  
h i n d e r n  d e n  A n f a n g  der  D N A - S y n t h e s e  im Milchdr i i sen-  
ep i the l  in  v i t ro .  Die R e p l i k a t i o n  v o n  DNA,  n a c h  d e m  
A n f a n g  d e r  S-Per iode ,  wi rd  j e d o c h  n i c h t  v e r h i n d e r t .  
Diese spezif ische V e r h i n d e r u n g  de r  D a u e r  de r  Gl-l~eriode 
d u t c h  die ionale  U m g e b u n g  zeigt,  dass  Mechan i smen ,  die 
ftir die Regu t i e rung  de r  Z e l l p r o d u k t i o n  wich t ig  sind,  w~h- 
r e n d  de r  G y P e r i o d e  i n t e rven i e r en .  
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T h e  Spec i f i c i ty  of  H i s t o n e s  in N u c l e a t e d  E r y t h r o c y t e s  

Due  to  t h e i r  loca l iza t ion  in t he  cell nuc leus  a n d  due  to  
t h e i r  close assoc ia t ion  w i t h  DNA,  h i s tones  are  r e g a r d e d  
as p o t e n t i a l  repressors  of t h e  gene t ic  loci on  DNA.  F i n d -  
ings  t h a t  h i s t ones  f u n c t i o n  as p o t e n t  i n h i b i t o r s  of t h e  
e n z y m a t i c  syn thes i s  of R N A  in  v i t r o  or  of t he  in  v i t r o  
D N A  rep l i ca t ion  s u p p o r t  t h i s  poss ib i l i ty .  Since h i s tones  
h a v e  b e e n  s h o w n  to lack  t h e  t i ssue  a n d  species specif ic i ty  
once  t h o u g h t  to  be  essent ia l  for t he i r  gene - r egu la to ry  
func t ion ,  o t h e r  m e c h a n i s m s  such  as i n t e r a c t i o n  w i t h  
acidic p ro te ins ,  R N A ,  ho rmones ,  or  d i r ec t  chemica l  
mod i f i c a t i on  of t he  i n d i v i d u a l  h i s t one  f r ac t ions  b y  ace ty-  
la t ion ,  p h o s p h o r y l a t i o n ,  m e t h y l a t i o n ,  or t h i o l a t i o n  were 
sugges ted  to  m o d i f y  t h e  h i s t o n e - D N A  i n t e r a c t i o n  a t  s i tes  
i n v o l v e d  in gene t ic  t r a n s c r i p t i o n  ~-5. 

I f  h i s tones  f u n c t i o n  as gene repressors ,  a s u b s t a n t i a l  
d e v i a t i o n  f rom t h e  r a t h e r  c o n s t a n t  com pos i t i on  of s oma t i c  
h i s t o n e s  in  v e r t e b r a t a  c an  be  expec t ed  in cells w i t h  
p e r m a n e n t l y  a r r e s t ed  D N A  a n d  R N A  syn thes i s .  One  of 
such  changes  c a n  be  seen d u r i n g  t he  s pe r m a t ogenes i s  in  
f ish a n d  o t h e r  an imals .  T h e  t r a n s i t i o n  of h i s t one  to  pro-  
t a m i n e  f i rs t  o b s e r v e d  b y  MIESCHER s a n d  con f i rmed  b y  
m a n y  i n v e s t i g a t o r s  is a n a t u r a l  e x a m p l e  of a m a j o r  in-  
v o l v e m e n t  of h i s t ones  in  ce l lu lar  d i f fe ren t i a t ion .  

A n o t h e r  e x a m p l e  of a p r o f o u n d  c h a n g e  in t h e  composi -  
t i on  of h i s t o n e s  a s soc ia t ed  w i t h  a spec ia l iza t ion  of ce l lu lar  
f u n c t i o n s  a p p e a r s  aga in  in  cells w i t h  p e r m a n e n t l y  
a r r e s t e d  R N A  a n d  D N A  s y n t h e s i s  - in  ch i cken  e r y t h r o -  
cy tes .  Occur rence  of a h i s t one  f r ac t i on  specific for  nucle-  
a t ed  e r y t h r o c y t e s  in  domes t i c  fowl ha s  b e e n  r e p o r t e d  b y  
seve ra l  au thors~-% T h e  h i s t o n e  i so la ted  b y  N ~ L I N  e t  a13 ° 
as  h i s t o n e  f r ac t i on  V a n d  b y  HNILICA n as  h i s t o n e  f r ac t i on  
F2c,  differs  in  i t s  a m i n o  ac id  c o m p o s i t i o n  f rom t h e  o t h e r  
h i s t ones  k n o w n  to  occur  in  t he  v e r t e b r a t a e  nuclei .  I t  is 
r e l a t i ve ly  r ich  in lys ine  (21%),  a l a n i n e  (15%),  ser ine  
(12%),  a n d  a rg in ine  (11%).  I n  s t a r c h  gel e tec t rophores i s  
i t  m i g r a t e s  a s  a h o m o g e n e o u s  b a n d  of  a s l igh t ly  s lower  

m o b i l i t y  t h a n  t h e  v e r y  iys ine- r ich  h i s t o n e  F1.  Because  of 
i t s  absence  in  o t h e r  t i ssues  of t he  chick,  i t  a p p e a r s  t h a t  
t h e  F2c  h i s t one  m a y  serve  as a p e r m a n e n t  genet ic  repres-  
ser. 

To i n v e s t i g a t e  th i s  poss ibi l i ty ,  h i s t ones  f rom t h e  
e r y t h r o c y t e s  of chicken,  bu l l  frog (Rana catesbeiana) a n d  
of t h e  c o m m o n  j ack  (Caranx hippos) were isola ted,  
f r ac t i ona t ed ,  a n d  ana lyzed .  Blood  f rom ti le  sacr i f iced 
a n i m a l s  f resh ly  col lec ted  w i t h  a n t i - c o a g u l a n t  ( sod ium 
c i t ra te )  was  qu ick ly  f rozen over  pu lve r i zed  solid CO 2 
Af te r  t h a w i n g  in a n  ice b a t h  in  t h e  l a b o r a t o r y ,  t h e  
h e m o l y z e d  b lood  cells were w a s h e d  severa l  t imes  in 0.14 M 
NaC1 c o n t a i n i n g  0,01 M t r i s o d i u m  c i t ra te .  Nuclei ,  col lec ted  
b y  d i f fe ren t ia l  cen t r i fuga t ion ,  were  w a s h e d  w i t h  i so tonic  
saline,  0.1 M Tris buf fe r  p H  7.6, a n d  95% e t h a n o l l L  T h e  
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