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Mouse bu lk  and  n . e . -DNA' s  were also c o m p a r e d  b y  
ana ly t i ca l  CsC1 d e n s i t y  g r ad i en t  cen t r i fuga t ion .  Bu lk  
D N A  b a n d e d  as a s h a r p  zone of p e a k  dens i t y  1.701 g /cm ~ 
w i t h  sa te l l i te  a t  1.690 g /cm a. 4 samples  of n . e . -DNA 
b a n d e d  as b r o a d e r  zones w i t h  peak  d e n s i t y  a t  1.705 g /cm ~ 
a n d  w i t h o u t  a s epa ra t e  satel l i te .  Low M. W. b u l k  D N A  
also b a n d e d  in th i s  way.  In  these  cases i t  was no t  poss ible  
to  accu ra t e ly  e s t i m a t e  t he  sa te l l i t e  c o n t e n t  of mouse  
n .e . -DNA,  b u t  i t  was  obv ious ly  no t  g rea t ly  en r i ched  in 
th i s  DNA,  re l a t ive  to  bulk .  

The  p r e sen t  resu l t s  re inforce  t he  v iew t h a t  t he  D N A  
associa ted  w i t h  i so la ted  nuc lea r  enve lopes  is to  some 
e x t e n t  a d i s t i nc t  sub - f r ac t i on  of t he  t o t a l  DNA.  I t  is 
cha rac t e r i zed  b y  i ts  close assoc ia t ion  w i t h  t he  enve lope  
a n d  b y  m o d e r a t e  e n r i c h m e n t s  in l a t e - r ep l i ca t ing  a,5 a n d  
r epe t i t i ve  D N A  sequences  a n d  p r e s u m a b l y  also b y  a n  
e n r i c h m e n t  in  sequences  m o s t  i n t i m a t e l y  assoc ia ted  w i t h  
t he  enve lope  in  v ivo .  These  resu l t s  are  c o n s i s t e n t  w i t h  
the  n . e . -DNA b e i n g  de r ived  f rom pe r iphe ra l  he te ro -  
c h r o m a t i n ,  a conc lus ion  also r eached  b y  FRANKZ et  a112. 
F ina l l y  i t  seems t h a t  t he  assoc ia t ion  of th i s  pe r iphe ra l  

h e t e r o c h r o m a t i n  w i th  t he  enve lope  is m a i n l y  m e d i a t e d  
b y  ionic forces. 

Zusammen/assung.  Nachweis ,  dass  aus  R a t t e n -  u n d  
Maus leberze l len  isolierte,  an  Z e l l k e r n m e m b r a n e  gebun-  
dene  DNS,  im Vergle ich  zum t o t a l e n  Z e l l k e r n - D N S  be- 
sonders  re ich  an  wiede rho lenden  Sequenzen  waren.  
Diese D N S  s t a m r n t  v e r m u t l i c h  aus  p e r i p h e r e m  He te ro -  
c h r o m a t i n  und  is t  an  die M e m b r a n  haupts~tchl ich  d u r c h  
I o n e n  gebunden .  
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The Localization of Adenosine Triphosphatase Activity in the Alveolar 
Macrophages of Hamster Lung 

The  a lveo la r  m a c r o p h a g e s  of m a m m a l i a n  lung  are  
k n o w n  to  c o n t a i n  a v a r i e t y  of h y d r o l y t i c  enzymes  ~-4 
a l t h o u g h  t he  precise i n t r ace l lu l a r  loca t ion  of m a n y  of 
these  enzymes  has  ye t  to  be  de t e r m i ned .  I n  th i s  s t u d y  
t he  adenos ine  t r i p h o s p h a t a s e  (ATPase)  a c t i v i t y  in  t he  
a lveo la r  m a c r o p h a g e s  of h a m s t e r  lung  was local ized 
us ing  a n  e lec t ron  cy t ochem i ca l  t echn ique .  

2~laterials and method. Y o u n g  a d u l t  h a m s t e r s  were 
kil led by  cerv ica l  d i s loca t ion  a n d  smal l  b locks  of lung  
t i ssue  were excised and  f ixed for 90 m i n  in ice-cold 2.5% 
g l u t a r a l d e h y d e  in cacody la t e  buffer,  p H  7.3. The  b locks  
were washed  for  30 m i n  in cacody la t e  buf fe r  c o n t a i n i n g  
0.15 M sucrose and  t h e n  cu t  in to  sect ions  ( abou t  0.5 m m  
th ick)  w i t h  a razor  blade.  The  sect ions  were i n c u b a t e d  
for 20-30 m i n  in a lead cap t u r e  m e d i u m  a t  37~ The  
m e d i u m  cons is ted  of 11 ml  of 0.2 M Tris-maleate buffer  
(pH 7.4), 11 m l o f  2.5 m M  A T P  (Sigma London) ,  2 ml  of 
0.1 M m a g n e s i u m  su lpha te ,  a n d  1 ml  of 10 m M  lead 
n i t r a t e .  Cont ro l  sec t ions  were i n c u b a t e d  in a s u b s t r a t e -  
free m e d i u m  or, a l t e rna t ive ly ,  in  a m e d i u m  in which  A T P  
h a d  been  rep laced  b y  a n  equ imo la r  q u a n t i t y  of Na  fl-gly- 
ce ro-phospha te .  Af te r  i n c u b a t i o n  all sect ions  were pos t -  
f ixed for 45 m i n  in buffered  1% o s m i u m  te t rox ide ,  r ap id ly  
d e h y d r a t e d  in abso lu te  e thanol ,  and  e m b e d d e d  in Aral-  
dire  5. U l t r a t h i n  sect ions  were cu t  on a R e i c h e r t  u l t r a -  
m i c r o t o m e  and  v iewed w i t h o u t  f u r t h e r  s t a in ing  in a n  
A E I  801 e lec t ron  microscope  a t  an  acce le ra t ing  vo l t age  
of 60 kV. 

Observations. E n z y m i c  hydro lys i s  of A T P  in the  presence  
of free lead ions resu l t s  in  an  inso luble  e l ec t ron -opaque  
depos i t  of lead p h o s p h a t e .  I n  t i ssues  i n c u b a t e d  for  30 m i n  
or longer  a f ine p a r t i c u l a t e  depos i t  of lead p h o s p h a t e  was 
p r e sen t  in  t he  p l a s m a  m e m b r a n e s  of t he  a lveo la r  macro-  

phages .  A l t h o u g h  m e m b r a n o u s  s t r u c t u r e s  are genera l ly  
poor ly  de l inea t ed  in sect ions  of u n s t a i n e d  mate r ia l ,  
suf f ic ient  c o n t r a s t  was p r e sen t  in  the  e lec t ron  micro-  
g r a p h s  to  conf i rm t h a t  t he  r eac t ion  p r o d u c t  was  asso- 
c ia ted  w i t h  t he  ou te r  leaf let  of t he  p l a s m a  m e m b r a n e .  
The  i n t e n s i t y  of t he  r eac t ion  was g rea t e s t  ove r  t he  surface 
of p seudopod ia  (Figure  1). A m o d e r a t e l y  in tense  reac t ion  
was p r e sen t  in  t he  m e m b r a n e s  of p h a g o c y t i c  a n d  micro-  
p inocy to t i c  pi ts .  M a n y  of the  d iges t ive  vacuoles  and  
dense  bodies  were label led  (Figure 2) b u t  t he  m i t o c h o n d r i a  
and  Golgi  e l ement s  were u n r e a c t i v e  even  a f te r  p ro longed  
i n c u b a t i o n  (120 min) .  Non-specif ic  depos i t ion  of lead 
sa l t s  was  c o m m o n l y  seen w i t h i n  t he  nuclei  o fmacrophages .  
Cont ro l  sect ions  i n c u b a t e d  in a m e d i u m  lack ing  t h e  
s u b s t r a t e  (ATP) or in a m e d i u m  in which  A T P  h a d  been  
rep laced  b y  N a  f l -g lycerophosphate  showed  no reac t ion .  

Discussion. I n  th i s  s t u d y  v igorous  hydro lys i s  of A T P  
was observed  on t h e  p l a s m a  m e m b r a n e s  of a lveo la r  
macrophages ,  e spec ia l ly  in  a reas  where  p seudopod ia  or 
p h a g o c y t i c  and  mic rop inocy to t i c  p i t s  are  presen t .  The  
absence  of r e a c t i v i t y  in con t ro l  i n c u b a t i o n s  where  
Na  f l -g lycerophospha te  was s u b s t i t u t e d  for A T P  in t h e  
m e d i u m  suggests  t h a t  t he  hydro lys i s  of A T P  was due  in 
n o r m a l  c i r cums tances  to  t he  ac t ion  of a specific A T P a s e  
r a t h e r  t h a n  a non-specif ic  phosphomonoes t e r a se .  

I n  p rev ious  cy tochemica l  s tud ies  A T P a s e  ha s  been  
obse rved  on  t he  microvi l l i  of i n t e s t i n a l  e p i t h e l i u m  6, t he  
e n d o t h e l i u m  of capi l la r iesL t he  basa l  in fo ld ings  of cell 
m e m b r a n e s  in k i d n e y  tubu le s  s, and  t he  microvi l l i  of bi le  
canal icu l i  9. In  each  of these  s i tes  ex tens ive  t r a n s f e r  of 
f luid is k n o w n  to t a k e  place. F u r t h e r m o r e ,  s t rong  A T P a s e  
a c t i v i t y  has  been  de t ec t ed  w i t h i n  mot i le  cell processes~~ n. 
I t  is p r o b a b l e  the re fo re  t h a t  m u c h  of t he  A T P a s e  con t a in -  
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Fig. 1. ATPase reaction in the pseudopodia of an alveolar macro- 
phage. Incubation time 60 min. • 38,000. 

Fig. 2. ATPase reaction in the digestive vacuoles (DV) and dense 
bodies (DB) of an alveolar macrophage. Incubation time 60 min. 
• 50,000. 

ed w i t h i n  aIveolar  m a c r o p h a g e s  is respons ib le  for t h e  
ac t ive  m o v e m e n t s  of t he  surface m e m b r a n e s  w h i c h  occur  
w h e n  t he  ceils m i g r a t e  or engulf  fore ign mate r ia l .  

Zusammen/assung. D u t c h  eine e l ek t ronenmikroskop i -  
sche T e c h n i k  k o n n t e  bet  A l v e o l a r m a k r o p h a g e n  der  
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H a m s t e r l u n g e  die intrazel lulXre Loka l i sa t ion  der  ATPase -  
Aktivi t /~t  b e s t i m m t  werden.  D a b e i  zeigte die P l a s m a -  
m e m b r a n  der  M a k r o p h a g e n  eine hohe  ATPase -Ak t iv i t / i t ,  
w ~ h r e n d  in den  V a k u o l e n  u n d  in den  e l e k t r o n e n d i c h t e n  
K 6 r p e r c h e n  der  P h a g o z y t e n  eine ger ingere  ]Zeakt ion 
v o r g e f u n d e n  wurde.  
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Presence  of the S a m e  Types  of Nonhi s tone  C h r o m o s o m a l  Prote ins  in Different T i s s u e s  

I t  has  been  p roposed  t h a t  n o n h i s t o n e  c h r o m o s o m a l  
p ro t e in s  (NHC prote ins)  ac t  as t he  specific r egu la to r s  of 
gene express ion  (for rev iew see 1). I n  s u p p o r t  of th i s  pro-  
posal  a cons iderab le  t i ssue  specif ici ty  in t he  e lec t rophore t ic  
p a t t e r n s  of N H C  p ro te ins  has  been  r epo r t ed  b y  m a n y  
authors2-~.  Since only  a smal l  f r ac t ion  of t he  genome is 
ac t ive  in a n y  g iven  t y p e  of cells 1~ such  m a r k e d l y  
expressed t i ssue  specif ici ty  of N H C  p ro te ins  was surpr is -  
ing. Therefore ,  we decided to  r e e x a m i n e  t he  ques t ion  of 
t he  t i ssue  specif ic i ty  of t he  t o t a l  N H C  prote ins .  

Material and methods. C h r o m a t i n  was p r epa red  f rom 
isola ted pu re  nucle i  an d  t h e  t o t a l  c h r o m o s o m a l  p ro te ins  
were ana lyzed  b y  p o l y ac ry l ami d e  gel e lec t rophores is  in  a 
s y s t e m  wh ich  s epa ra t ed  histories an d  N H C  pro te ins  on  
t h e  same  gel. The  nucle i  were i so la ted  f rom liver,  cerebra l  
cortex,  cerebeIIum an d  a m i x t u r e  of m i d b r a i n  a n d  bra in -  
s t em of female  a lb ino  r a t s  de r ived  f rom H o l t z m a n  s t ra in .  
I n  add i t i on  nuclei  were also p r e p a r e d  f rom w h i t e  l eghorn  
ch icken  e m b r y o s  in d e v e l o p m e n t a l  s tage  18 an d  f rom 
CHANG'S r a t  asci tes  h e p a t o m a  14. F r o m  r a t  o rgans  and  


