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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  
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chicken embryos  the  nuclei  were p repa red  d i rec t ly  by  the  
CI~AUVEAO procedure  ~5. F r o m  hepa toma ,  the  nuclei  were 
p repa red  by  the  same procedure  af ter  t he  d i s rup t ion  of 
cells by  osmot ic  shock wi th  dist i l led water .  Before t he  
p repa ra t ion  of chromat in ,  the  nuclear  sap p ro te ins  were 
f irs t  r emoved  by  2 ex t rac t ions  w i th  s t a n d a r d  saline 
c i t ra te  and  2 ex t rac t ions  w i th  0.1 M Tr i s -HC1 buffer,  
pFI 7.6. The ch roma t in  was solubil ized in 1 M NaC1 
(containing 0.01 M sodium citrate)  p rec ip i ta ted  by  e thano l  
(66% final  concent ra t ion)  and redissolved in lysine-urea 
buffer  (0.01 M L-lysine, 4 2Vf urea, 2 m M  Na2EDTA, 
50 m M  f l -mercaptoethanol ,  p H  11.6). To the  solut ion was 
added  CsC1 and  urea to the  final  concen t ra t ion  of 4.0 ~ /  
urea and  3.38 M CsC1. The resul t ing solut ion wi th  a 
dens i ty  of 1.49 was cent r i fuged in a SW 39 ro tor  in a 
Spinco p repa ra t i ve  u l t racen t r i fuge  a t  125,000•  for 
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48 h. The DNA toge the r  wi th  3 to 5% of the  p ro te in  
s ed imen ted  and ch romosomal  pro te ins  s t ayed  in t he  
supe rna tan t .  For  e lect rophoresis  the  CsC1 was  removed  
f rom the  p ro te in  solut ion by  ove rn igh t  dialyses agains t  
lys ine-urea buffer  and the  pro te ins  concen t ra t ed  by  
dehydra t ion  agains t  Aquacide  (Calbiochem). To separa te  
all ch romosomal  pro te ins  on 1 gel, a modif ica t ion  of the  
e lec t rophore t ic  sys tem descr ibed by  FAMBROUGH, FUJI- 
MURA and  BONNXR ~s was used. The solut ion of chromo-  
somal  pro te ins  in lys ine-urea buffer  was acidified by 
HC1 to  p H  3.0. 100 ~xg of pro te ins  were appl ied onto  7.5% 
Cyanogum-41 (Fisher Sci. Co.) gel and electrophoresis  
conduc ted  at  4 mA per  t ube  for 3 h in 0.35 2//I fl-alanine 
t r ay  buffer, p H  4.5. The gels were s ta ined wi th  1% 
solut ion of amido  black. The same elect rophoret ic  p a t t e r n  
of ana lyzed  prote ins  was observed regardless whe the r  all 
isolat ion procedures  were pe r fo rmed  in the  presence  of the  
100 ~zM of pheny lme thy l su l fony l  f luoride (Calbiochem) or 
not .  

Resu l t s  a n d  d iscuss ion .  The h is tones  and NHC pro te ins  
separa ted  in to  d is t inc t  nonover lapp ing  fract ions.  Densi-  
tomet r i c  t rac ing  of t he  e lec t rophore t ic  p a t t e rn s  of N H C  
pro te ins  (Figure) has shown the  presence  of the  same 7 
main  bands  of N H C  pro te ins  in all ana lyzed organs. 
Only q u a n t i t a t i v e  differences in the  a m o u n t  of pro te ins  
p resen t  in d i f ferent  bands  were found.  

The presence of the  same main  f ract ions  of NHC prote ins  
in ch roma t in  of d i f fe rent  t issues and  species would 
indicate  t h a t  the  ma j o r i t y  of NHC pro te ins  is no t  involved 
in a specific regulat ion of gene expression.  Our resul ts  are 
in logical agreement  w i th  t he  f indings  t h a t  in mos t  cells 
only a few pe rcen t  of the  gen ome are copi ed into m R N A  t0- ~a. 
They  are also in ag reemen t  wi th  repor t s  which  found 
only a l imi ted  he te rogene i ty  of the  N t t C  pro te ins  17-2~ 
The exis tence of specific regulators  of gene express ion in 
the  f rac t ion  of NHC pro te ins  has been shown by  the  use 

C , 

D 

t t t t  t t t 
I 2 3 4  5 6 7 

Densitometric tracings of the electrophoretic patterns of nonhistone 
chromosomal proteins from A) CHANa'S rat aseites hepatoma; B) rat 
cerebral cortex; C) rat cerebellum; D) a mixture of rat midbrain and 
brainstem; E) rat liver and F) chicken embryo - developmental 
stage 18. 

a T. C. SeELSBERG, J. A. WILHELM and L. S. HNILICA, Sub-Cell. 
Biol. 1, 107 (1972). 
C. T. TENt, C. S. TENS and V. G. ALL,ELY, Biochem. Biophys. 
Res. Commun. dI, 690 (1970). 

a R. D. PLATZ, V. M. KISH and L. J. KL~INSmTH, FEBS Lett. 12, 
38 (1970). 

4 B. DASTUGU~, L. TICHOmCI~Y, J. P~NIT-SORIA and J. KRU~, Bull. 
Sue. Claim. biol. 52, 395 (1970). 

5 j .  LOEB and C. CREUZE% Bull. Sue. China. biol. 52, 1007 (1970). 
6 C. S. TENt, C. T. TEXG and V. G. ALLFREY, J. biol. Chem. 2.46, 

3597 (1971}. 
K. R. Sr~ELTON and J. M. NEELIX, Biochemistry 10, 2342 (1971). 

8 G. VIDALI, L. C. BO~'FA, V. C. LITTAU, I'{. 1V~. ALLFREY and V. G. 
AL1.FRE'Z, J. biol. Chem. 2d8, 4065 (1973). 

9 T. BARRETT and H. J. GOULD, Bioehim. biophys. Aeta 294, 165 
(1973). 

10 j.  PAUL and R. S. GILMOUR, J. molec. Biol. 34, 305 (1968). 
11 I. R. BROWN and R. B. CHURCH, Biochem. Biophys. Res. Comnmn. 

42, 850 (1971). 
12 W. E. HAHN and C. D. LAIRD, Science 173, 158 (1971). 
13 L. GROUSE, M. O. CHILTON and B. J. McCaRTHY, Biochemistry 

11, 798 (1972). 
14 D. F, SMITH, ]~. F. WALBORG and J. P. CHANO, Cancer Res. 50, 

2306 (1970). 
as j.  CHAUVEAU, Y. MOULg and C. ROUILLER, Expl Ceil Res. 11, 317 

(1956). 
a6 D. M. FAMBROUGH, ]:P. FUJIMURA and J. BONNER, Biochemistry 7, 

575 (1968). 
1T C. R. ELOlN and J. BONNER, Biochemistry 9, 4440 (1970). 
is L. N, SHAW and R. C. C. HUANG Biochemistry 9, 4530 (1970). 
19 A. J. lVfAcGILLIVRAY, D. CARROLL and J. PAUL, FEBS Lett. 13, 

204 (1971). 
20 a .  J .  )J[AcGILLIVRAY, A. CAVIERON, R. J. I',~RAUZE, I). RICKWOOD 

and J. PAUL, Biochim. biophys. Aeta 277, 384 (1972). 



476 Specialia EXPERIENTIA 30/5 

of artificial chromatin as a template for RNA synthesis 10, 21. 
But ,  i t  is mos t  p r o b a b l e  t h a t  these  specific molecules  are 
presen t  in c h r o m a t i n  only  in smal l  q u a n t i t i e s  n o t  de tec t -  
able  b y  ana ly t i ca l  po l yac r y l am i de  gel e lec t rophores is  and  
t h a t  t he  m a j o r i t y  of N H C  p ro t e in s  has  n o n r e g u l a t o r y  
funct ions .  

The  dif ference be tween  our  f ind ings  and  t he  f ind ings  
r epor ted  in  t he  l i t e r a t u r e  could be  exp la ined  b y  t he  
fol lowing facts.  Used  p rocedure  e l imina t ed  the  poss ib i l i ty  
of c o n t a m i n a t i o n  of our  p r e p a r a t i o n s  w i t h  cy top la smic  
p ro te ins  or nuc lea r  sap proteins~2 wh ich  could be  t i ssue  
specific. I n  a d d i t i o n  to  work ing  w i t h  pur i f ied  nuclei,  our  
analys is  of t he  t o t a l  ch r om os om a l  p ro t e in s  b y  avo id ing  
t he  d i f fe ren t  s teps  requi red  for the  s u b s e q u e n t  i so la t ion  of 
N H C  pro te ins  e l imina ted  add i t i ona l  poss ibi l i t ies  for t he  
f o r m a t i o n  of ar tefac ts .  

The  mos t  p r o n o u n c e d  differences  were r epo r t ed  be tween  
t h e  e lec t rophore t i c  p a t t e r n s  of N H C  p ro t e ins  i so la ted  
f rom nuc lea t ed  e r y t h r o i d  ceils a n d  the  e lec t rophore t ic  
p a t t e r n s  of N H C  pro te ins  i sola ted f rom o the r  types  of 
cells 4, 7, 0. The  N H C  pro te ins  i so la ted  f rom e r y t h r o i d  cells 
are less he te rogeneous  ycith some e lec t rophore t ic  b a n d s  
missing.  I n  our  opinion,  these  f ind ings  do no t  s uppo r t  t he  
conclus ion t h a t  t he  m a i n  e lec t rophore t i c  b a n d s  of N H C  
pro te ins  are i nvo lved  in t he  r egu la t i on  of gene expression.  
The  nuc leus  of nuc lea t ed  e r y t h r o e y t e s  is comple t e ly  
i nac t i ve  and  also t he  re t icu locytes  are i nac t ive  w i t h  

respec t  to  R N A  syn thes i s  2a. Therefore ,  i t  can  be  expec ted  
t h a t  t he  p ro t e in s  (enzymes) requ i red  for D N A  syn thes i s  
or R N A  syn thes i s  and  process ing  are miss ing  in t h e  
e lec t rophore t i c  p a t t e r n  of N H C  p ro t e ins  i sola ted f rom 
e r y t h r o i d  ceils. 

Zusammen/assung.  Die Ana lyse  m i t  Po lyac ry l amide -  
Ge l -E lec t rophorese  yon  C h r o m a t i n p r o t e i n e n  a n  Hi ihner -  
E m b r y o n e n ,  R a t t e n  Ascites  H e p a t o m a ,  R a t t e n l e b e r  u n d  
ve r sch i edenen  Tei len  des R a t t e n g e h i r n s  h a t  ergeben,  dass  
d iese lben H a u p t f r a k t i o n e n  der  s au ren  Chromosomen-  
p ro t e ine  in al ien u n t e r s u c h t e n  Geweben  v o r h a n d e n  sind. 
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The Low Calc ium Content of Cellular S y s t e m s  Adapted to F low 

Recen t ly  EPSTEIN 1 s t ressed a few we l lknown  facts  
a b o u t  t he  ph loem an d  p u t  fo rward  a t e n t a t i v e  e x p l a n a t i o n  
for t h e i r  cor re la t ion  w i t h  t he  obse rved  ve ry  low ca lc ium 
and  b o r o n  con ten t .  I n  r e l a t i on  to these  sugges t ions  - 
wh ich  I would l ike to  endorse  - t he re  seem to be a 
n u m b e r  of o the r  r a t h e r  i n t e re s t ing  po in t s  and  cor re la t ions  
wh ich  could be  added  to  e x p a n d  t he  view. 

P h l o e m  is no t  t h e  on ly  l iv ing  p l a n t  t i ssue  a d a p t e d  to 
flow. If  wounded ,  t he  l a t ex  s y s t e m  of m a n y  p l a n t s  will  
show ex tens ive  flow. Espec ia l ly  t h e  ou t f low of l a t ex  f rom 
Hevea brasiliensis has  been  ex tens ive ly  inves t iga ted .  This  
l a t ex  is de r ived  f rom a large d r a inage  a rea  a n d  is e x t r u d e d  
b y  means  of osmot ic  a t t r a c t i o n  of w a t e r  2. T he  exud ing  
l a t ex  can  bes t  be  cons idered  as a d i lu ted  c y t o p l a s m  a, as 
i t  con ta ins  b o t h  m a n y  p ro t e ins  a n d  p las t ids  and  a n  
eno rmous  a r r a y  of enzymes.  T he  low v i scos i ty  of l a t ex  is 
aga in  l inked  w i t h  i ts v e r y  low ca lc ium con ten t ,  e.g. 
ca. 2% of t he  t o t a l  ca t ion  c o n t e n t  ~ 

This  low ca lc ium and  h igh  p o t a s s i u m  c o n t e n t  of b o t h  
p h l o e m  and  l a t ex  p l a s m  would  seem to  be a p p r o p r i a t e  
f rom t h e  p o i n t  of v iew of p l a sma t i c  viscosi ty .  M o n o v a l e n t  
ions cause swell ing and  lowered viscosi ty ,  whi le  d ivMen t  
ions f a v o u r  a n  increased  v i scos i ty  due  to lower w a t e r  
con ten t .  The  f lu id i ty  of l a t ex  can  be  re la ted  to  a ce r t a in  
a m o u n t  of swelling. In  t he  o n t o g e n y  of t h e  l a t ex  vessels 
in  Hevea t he  c y t o p l a s m  increases  in  vo lume,  whi le  t h e  
or ig inal  large vacuoles  r e t r a c t  to  a mul t i -d i sperse  sys t em 
of m i n u t e  drople t s  3,5. The  resu l t ing  i m m ens e  n u m b e r  of 
lu to ids  * u l t i m a t e l y  on ly  occupy a few p e r c e n t  of t he  
vo lume  of exuded  la tex.  Also t he  e lec t ron  microscope ha s  
p roduced  ev idence  of t he  s t rong  d i lu t ion  of t he  p h l o e m  
cy top lasm.  

EPSTEIN 1 proposes  a n  exclusion of c a l c i u m  f rom the  
sieve tubes ,  The  ques t ion  arises as to  where  we m u s t  
locate  th i s  process  of r e s t r i c t ing  ca lc ium ac t iv i ty .  One 
could conceive  of r e l a t i ng  i t  to  t h e  process  of ve in-  

loading.  B u t  t he re  is also a poss ib i l i ty  of a low- supp ly  
t owards  t he  p h l o e m  f rom cells w i t h  a low ca lc ium 
ac t iv i ty .  

I n  t he  concep t ion  ' s y m p l a s m ' ,  t he  u n i t y  of cy top la smic  
c o n t e n t s  of l iv ing  cells, connec t ed  b y  the i r  p l a s m o d e s m a t a  
and  inc lud ing  t he  ph loem,  is impl ied.  F r o m  th i s  p o i n t  
of v iew of cy top l a smic  c o n t i n u i t y  t h e r e  is r eason  to 
suspec t  a low ca lc ium a c t i v i t y  in  t he  c y t o p l a s m  of 
s u r r o u n d i n g  cells as well. This  would  seem to be c o n t r a r y  
to t h e  genera l ly  m o d e r a t e  to  h i g h  ca lc ium c o n t e n t  of m o s t  
cells, b u t  m u c h  of i t  is loca ted  in cell-walls or vacuoles .  
T h a t  m u c h  of t he  ca lc ium in t h e  p l a n t  could be  non-  
essent ia l  ha s  also been  sugges ted  b y  WALLACE, FROH- 
LICH and  LUNT 7 A l t h o u g h  cell-organelles,  e.g. ch lorop las t s  
can  a c c u m u l a t e  calcium, some recen t  ev idence  f rom 
muscle  phys io logy  sugges t sve ry  low ca lc ium ac t iv i t i es  s-l~ 
Fo r  Nitella translucens a va lue  of 8 m M  in t he  f lowing 
c y t o p l a s m  is m e n t i o n e d  n,  whi le  for Nitella flexilis a 
va lue  of 125 mM/1 is g iven  for  p o t a s s i u m  1~. 
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