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Table I. Activity of acid phosphatases 
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No. of 
experiments 

Total activity Free activity 

Control cAMP (10-aM) Theophyllin (10-4M) cAMP+TheophyUin 

(phosphatase/ml of resuspended sediment [xmol P/ml/10 min) 

12 181.3 :[: 6.3 29,4 q- 3.1 28.4 -4- 4.3 33.6 q- 3.1 62.8 :[: 5.9 �9 

Table II. Activity of ~-glucuronidases 

No. of Total activity Free activity 
experiments 

Control cAMP (10-SM) Theophyllin (10-aM) cAMP+Theophyllin 

(fl-glucuronidase/ml of resuspended sediment umol phenolphtalein/ml/10 rain) 

11 33.0 • 2.5 18.1 -4- 2.0 18.0 -4- 2.3 18.5 ~- 1.7 22.6 :t= 0.5 ~ 

p < 0.01, 

The  second sample  m a d e  up  for t he  d e t e r m i n a t i o n  of 
con t ro l  free a c t i v i t y  of lysosomal  enzym es  was composed  
of 2.0 ml  of t he  suspens ion  a n d  1.0 ml  of t he  buffer .  The  
t h i r d  sample  was m a d e  up  for  t he  d e t e r m i n a t i o n  of t h e  
changed  i ree  a c t i v i t y  of lysosomal  enzym es  in consequence  
of in  v i t ro  a d m i n i s t e r e d  agen t s  a n d  was composed  as t he  
second sample .  The  agen t s  were resolved  in 1.0 m l  of 
buf fe r  solut ion.  

All  samples  were i n c u b a t e d  a t  37~ for 45 min .  Af te r  
i n c u b a t i o n  t h e y  were cooled in ice-cold w a t e r  a n d  t h e n  
cen t r i fuged  a t  4~ for 20 m i n  a t  15.000 g. 0.1 ml  of t he  
s u p e r n a t a n t s  was  t h e n  i n c u b a t e d  for 10 ra in  a t  37~ in 
1.9 ml  of a ce t a t e  buf fe r  (0 .05M, p H  5.4) w i t h  fl-glycero- 
p h o s p h a t e  a n d  p h e n o l p h t a l e i n  g lucuron ide  as s u b s t r a t e s  
to  d e t e r m i n e  t h e  acid p h o s p h a t a s e *  and  f l -glucuronidase 
a c t i v i t y  ~. 

Results and discussion. T h e  3 ' - 5 '  c A M P  (10-aM) a n d  
t h e o p h y l l i n  (10 4M) increased  t he  p e r m e a b i l i t y  of lyso- 
some m e m b r a n e  p r e p a r e d  f rom r a t  l iver  t i ssue  w i t h  
respec t  to  acid p h o s p h a t a s e  (Table  I) and  to  a c e r t a i n  
e x t e n t  f l -g lucuronidase  (Table  I I )  enzymes  and  t h i s  
change  in p e r m e a b i l i t y  i nd i r ec t ly  suggests  t h a t  t he  mice l la r  
o rgan isa t ion ,  as a more  lab i le  s t r u c t u r a l  a r r a n g e m e n t ,  
prevai ls .  The  3 ' - 5 ' - c A M P  a n d  theophy l l in ,  alone, could  
no t  p roduce  t h i s  effect, t h e i r  r e m a r k a b l e  c o m m o n  effect,  
we t h i n k  depends  on  t h e  i n h i b i t i o n  of c A M P  p h o p h o -  
d ies te rase  e n z y m e  b y  theophy l l i n .  

The re  are, however ,  two  ques t ions  to  be  d iscussed  
conce rn ing  t he  resu l t s  of e x p e r i m e n t s :  A t  t he  a d m i n i s t r a -  
t ion  of c A M P  + t h e o p h y l l i n  is i t  a d i s rup t ion  or increased  
p e r m e a b i l i t y  of lysosome m e m b r a n e  t h a t  t ook  place  ? 
b) W h y  does t he  p e r c e n t - v a l u e  of t he  increased  free 
a c t i v i t y  of acid p h o s p h a t a s e  a n d  f l -glucuronidase enzymes  
differ  u n d e r  t he  same  effect  ? (40%, re spec t ive ly  on ly  30% 
increase) .  

a) As to t he  f i r s t  ques t ion  t he  change  of p e r m e a b i l i t y  
seems more  p r o b a b l e  : Th i s  is s u p p o r t e d  b y  the  presence  of 
i n t a c t  lysosomes in lysosome f r ac t i on  a t  e lec t ronmicro-  
scopical  con t ro l  and  b y  t h e  ins ign i f i can t  increase  of super-  
n a t a n t  p ro t e in  c o n c e n t r a t i o n  ( the increase  is less t h a n  
10%).  b) The  dif ference in t h e  release of t he  two enzymes  
also r a t h e r  suggests  specific change  of m e m b r a n e  per-  
m e a b i l i t y  t h a n  lysosome m e m b r a n e  d i s rup t ion .  

I t  was  obse rved  t h a t  exogenous  lysolec i th in7 a n d  Na-  
desoxycho la t e  ( this  l a t t e r  is a k n o w n  a c t i v a t o r  of phos-  
pho l ipase  A enzyme)  s increase  t he  p r o p o r t i o n  of t he  
mice l la r  s t a t e  w i t h i n  m e m b r a n e s  a n d  therefore  increase  
t h e  p e r m e a b i l i t y  a n d  fac i l i t a te  t he  fus ion  be tween  ad ja -  
c en t  m e m b r a n e s .  However ,  these  ma te r i a l s  are exogenous  
agen t s  and  serve on ly  as a mode l  to  i nves t i ga t e  a phys io l -  
ogical  m e c h a n i s m .  The  a b o v e  resul t s  ind i rec te ly  sugges t  
t he  poss ib i l i ty  t h a t  t he  c A M P  would be  an  endogenous ,  
phys io log ica l  mate r ia l ,  w h i c h  m a y  s t a r t  a n  u l t r a s t r u c t u r a l  
r e a r r a n g e m e n t  of t he  lysosomal  m e m b r a n e .  

Zusammen/assung. Es  wi rd  gezeigt,  dass  3 ' - 5 ' - c A M P  
(10-aM) u n d  T h e o p h y l l i n  (10-4M) die Pe rmeab i l i tA t  der- 
j en igen  L y s o s m e n - M e m b r a n e n  steigern,  die aus  R a t t e n -  
leberzel len  in bezug  auf  saure  P h o s p h a t a s e  and  in bezug  
auf  f l -G lucu ron idase -Enzyme  p r / ipa r i e r t  wurden.  

S. IMRE 

Pathophysiological Institute, Medical University o/ 
Debrecen, Debrecen 12 (Hungary), 24 September 1971. 

6 R. GIANETTO and C. DE DUVE, Biochem. J. 59, 433 (1955). 
J. A. Lt~cY, Nature, Lond. 227, 815 (1970). 

8 S. IMRE, unpublished results. 

Lack of Major C y t o p l a s m i c  Prote in  Contaminat ion  of Rat Liver Nuclear  Chromat in  

I t  was  sugges ted  b y  JOHNS and  FORRESTER 1 t h a t  non-  lubi l ized f rom b o t h  r a t  l iver  a n d  r a t  k i d n e y  c h r o m a t i n  b y  
specific c o n t a m i n a t i n g  pro te ins ,  poss ib ly  of cy top l a smic  t r e a t m e n t  w i t h  0 . 3 M  NaC12, 8. I n  o rder  to  d e t e r m i n e  if 
origin,  could be  r e m o v e d  f rom calf t h y m u s  c h r o m a t i n  b y  these  p ro t e in s  r ep re sen t  cy top l a smic  c o n t a m i n a t i o n  of 
wash ing  in 0 . 3 - 0 . 3 5 M  NaC1. I n  r ecen t  s tudies ,  we h a v e  nuc lea r  c h r o m a t i n ,  t h e  fol lowing e x p e r i m e n t  was  per-  
obse rved  t h a t  m a n y  d i f fe ren t  n o n h i s t o n e  p ro t e ins  are  so- formed.  



15.5. 1972 Specialia 515 

R a t  l iver  nucle i  were p r e p a r e d  f rom frozen t i ssue  
(25 g) b y  t h e  p rocedure  of CHAUVEAU et  al. 4, w i t h  s l ight  
mod i f i ca t ions  5. The  s u p e r n a t a n t s  f rom the  f i rs t  two ho- 
mogen iza t i ons  were combined ,  cen t r i fuged  a t  10,000 g for 
10 ra in  a n d  t h e n  a t  100,000 g for 2 h. This  soluble  cyto-  
p la smic  p r o t e i n  p r e p a r a t i o n  was d ia lyzed  aga ins t  two  
changes  of 100 vol  of 0 . 1 4 M  NaC1. No p rec ip i t a t e  fo rmed  
u n d e r  these  cond i t ions  wh ich  gave  a c o n c e n t r a t e d  (20 m g /  
ml) t o t a l  cy top l a smic  p ro t e in  f rac t ion.  

Nuc lea r  c h r o m a t i n  was  p r e p a r e d  as p rev ious ly  de- 
scribed% I t  was  e x t r a c t e d  twice  in 70 ml  of 0 . 3 M  NaC1 b y  
gent le  h o m o g e n i z a t i o n  (Dounce  loose pestle).  The  ch ro ma-  
t i n  was  w a s h e d  in 120 ml  of 0.14 M NaC1, cen t r i fuged  
(2000 g, 10 min)  and  r e suspended  in 40 ml  of t h e  t o t a l  
cy top l a smic  p ro t e in  f r ac t ion  (also in 0 . 1 4 M  NaC1) b y  
gent le  homogen iza t ion .  Af te r  5 m i n  t h e  c h r o m a t i n  was 
cent r i fuged ,  w a s h e d  in 120 ml  of 0.142kr NaC1 and  re-ex- 
t r a c t e d  w i t h  0.3 M NaC1 to  r emove  a n y  cy top l a smic  pro-  
t e ins  wh ich  m a y  h a v e  b o u n d  to t he  c h r o m a t i n  in  0 . 1 4 M  
NaC1, as used  in  m o s t  c h r o m a t i n  i so la t ion  procedures~ ,L 

The  0.3/14" NaC1 soluble  c h r o m a t i n  p ro t e in  f r ac t ion  was 
cen t r i fuged  a t  100,000 g for 2 h to  r e m o v e  a n y  r e m a i n i n g  
smal l  b i t s  of c h r o m a t i n ,  d ia lyzed  vs. two changes  of 20 
vols  of 0.02~o S DS  (sodium dodecyl  sulfate) ,  0 .02% 2- 
m e r c a p t o e t h a n o l ,  0.2 m M  N a - P O  4, p H  7, a n d  lyophi l ized.  

Calf t h y m u s  nucle i  and  c h r o m a t i n  a n d  0 . 3 M  NaC1 so- 
luble  p ro t e in s  were also p r e p a r e d  as descr ibed  above .  I n  
add i t ion ,  for  c o m p a r a t i v e  purposes ,  10 ml  of t he  t o t a l  r a t  
l iver  soluble  cy top l a smic  p ro t e in  f r ac t ion  was also d ia lyzed  
a n d  lyophi l ized .  

Q u a n t i t a t i v e l y ,  i t  was  e s t i m a t e d  s t h a t  10~o of t he  t o t a l  
r a t  l iver  c h r o m a t i n  p r o t e i n  was r e m o v e d  b y  0 . 3 M  NaC1. 
The  a m o u n t  of p ro t e in  solubi l ized b y  0 . 3 M  NaC1 af te r  
exposure  of t he  c h r o m a t i n  to  the  cy top l a smic  p ro t e in  was 

v e r y  smal l  ( about  2% of t h e  to ta l ) .  W e  also found  t h a t  
0.3 M NaC1 r e m o v e d  v e r y  l i t t l e  p r o t e i n  ( abou t  1%) f rom 
t h e  calf t h y m u s  c h r o m a t i n  p r e p a r e d  b y  th i s  me t h o d .  

To co mp are  t h e  e x t r a c t e d  p ro t e ins  qua l i t a t ive ly ,  t h e y  
were e lec t rophoresed  on  a c r y l a m i d e  gels c o n t a i n i n g  SDS 
a n d  urea  o as p rev ious ly  descr ibed  2. I t  is a p p a r e n t  f rom 
t h e  p h o t o g r a p h  (Figure  1) t h a t  t h e  p r o t e i n  p a t t e r n s  of 
0 . 3 M  NaC1 soluble  c h r o m a t i n  p ro t e in s  a n d  the  t o t a l  
soluble  cy t o p l a s mi c  p ro t e ins  are qu i t e  diss imilar .  Only  
two m a i n  p ro t e in s  are e x t r a c t e d  in 0 . 3 M  NaC1 f rom calf 
t h y m u s  c h r o m a t i n ,  an d  these  are n o t  h i s tones  n o r  do t h e y  
resemble  t h e  p ro te ins  solubi l ized f rom r a t  l iver  c h r o m a t i n .  
As well, i t  shou ld  be  no t ed  t h a t  no  h i s tone  is solubi l ized b y  
0 .3M NaC1 f rom r a t  l iver  c h r o m a t i n .  

The  c o m p a r i s o n  (Figure 1) of t h e  r a t  l iver  c h r o m a t i n  
p ro t e i n  e x t r a c t e d  in 0.3 M NaC1 before  a n d  a f t e r  exposure  
to  t h e  cy top l a smic  p ro t e i n  is easier  b y  super impos ing  t he  
op t ica l  profi les  of t h e  s t a ined  gels (Figure 2). I t  is appa-  
r e n t  t h a t  a l m o s t  eve ry  p ro t e i n  b a n d  p r e s en t  in  t h e  second 
0 . 3 M  NaCI e x t r a c t  (af ter  cy t o p l a s mi c  p ro t e i n  exposure)  
also appea r s  in  t h e  or ig inal  0 . 3 M  NaC1 ex t r ac t ed .  Thus,  
t h e  two NaC1 c h r o m a t i n  e x t r a c t s  give q u a l i t a t i v e l y  s imi lar  
pa t t e rn s ,  whereas  t h e  cy top l a smic  f r ac t ion  is q u a l i t a t i v e l y  
m u c h  d i f fe ren t  as c o m p a r e d  b y  ac ry l amide  gels electro-  
phoresis .  

R a t  l iver  c h r o m a t i n  was homogen ized  in  a so lu t ion  
c o n t a i n i n g  a b o u t  a 40 fold excess of cy top l a smic  p ro te in  to  
c h r o m a t i n  pro te in .  The  p ro t e in  t h a t  was s u b s e q u e n t l y  re- 
m o v e d  b y  a second 0 . 3 M N a C 1  wash  was on ly  a b o u t  2% of 
t h e  t o t a l  c h r o m a t i n  pro te in ,  however ,  an d  gave  a gel pa t -  
t e r n  s imi la r  to  the  or ig inal  0.3 M NaC1 e x t r a c t  an d  v e r y  
d iss imi lar  to  t h e  cy top l a smic  p ro t e i n  f ract ion.  Th i s  resu l t  
s t rong ly  suggests  t h a t  v e r y  l i t t le ,  if any,  cy top la smic  pro-  
t e in  was a b s o r b e d  to  t h e  c h r o m a t i n  an d  t h a t  t h e  smal l  
a m o u n t  of p ro t e i n  in  t h e  second NaC1 wash  r ep resen ted  a 
p o r t i o n  of t h e  n a t i v e  nuc lea r  c h r o m a t i n  p ro t e in s  incom-  
p le t e ly  e x t r a c t e d  b y  the  in i t ia l  0.3 M NaC1 wash.  

C h r o m a t i n  p r e p a r e d  f r o m  d i f fe ren t  sources  h a v e  va ry -  
ing a m o u n t s  of n o n - h i s t o n e  p r o t e i n  1~ The  func t i on  or 
source of t h e  ' e x t r a '  n o n h i s t o n e  p r o t e i n  is n o t  well  charac-  
terized,  b u t  t h e  p ro t e i n  solubi l ized in 0.3 M NaC1 does n o t  
a l t e r  the  genet ic  r e s t r i c t ion  of t h e  c h r o m a t i n  11, n o r  does i t  
a l t e r  i ts  s t r u c t u r e  3. A g rea te r  q u a n t i t y  of d i f fe ren t  pro- 
t e ins  is r e m o v e d  b y  0 . 3 M  NaC1 f rom r a t  l iver  c o m p a r e d  to 
calf  t h y m u s  c h r o m a t i n  (Figure 1), b u t  th i s  s t u d y  suggests  
t h a t  these  p ro t e in s  are n o t  cy t o p l a s mi c  c o n t a m i n a n t s  of 
nuc lea r  c h r o m a t i n .  W h y  more  p ro t e ins  (p re sumab ly  o f  
nuc lea r  sap  origin) adhe re  to  i so la ted  r a t  l iver  t h a n  to calf 
t h y m u s  c h r o m a t i n  is u n k n o w n .  I t  shou ld  n o t  be  concluded,  

Fig. 1. Acrylamide gel patterns of protein fractions. The gels contain 
0.1% SDS, 4 M urea, 0.1 M Na-POa pH 7, 10% aerylamide and 0.4% 
bis-aerylamide. Electrophoresis at 8 mA per tube was continued for 
8 h, the gels fixed in 20% suifosalicylie acid, stained in 0,02% 
Coomassie blue (in 12.5 % triehloroaeetie acid) for 8-12 h and destain- 
ed by diffusion. The gels were photographed with an orange filter. 
The histone fractions were identified previously 2. 'F3 mono' is the 
monomer (reduced) form of the cysteine containing F3 histone. Gel 1 : 
40 lxg total acid extracted rat liver histone. Gel 2:100 ~xg rat liver 
ehromatin 0.3 M NaCI soluble proteins. Gel 3: 100[xg rat liver cyto-  
plasmic protein soluble in 0.14M NaC1. Gel 4 : ~ 5 0  vg protein 
removed from rat liver chromatin after exposure to the soluble 
cytoplasmic protein. Gel 5 : ~ 3 0  I/.g calf thymus ehromatin (from 
nuclei) 0.3 M NaC1 soluble proteins. 
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Fig. 2. Optical scan of acrylamide gels. Stained acrylamide gels ' 
(see Figure 1 for details) were scanned at 555 nm in a Gilford 
Spectrohpotometer Gel Scanner and superimposed for this com- 
parison. - - - - ,  0.3M NaC1 soluble rat liver chromatin proteins; 
. . . .  , rat liver cytoplasmic soluble protein; . . . .  , rat liver ehro- 
matin 0.3 M NaC1 soluble proteins after exposure to the cytoplas- 
mic protein. 
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however ,  t h a t  c h r o m a t i n  p repa red  f rom whole cells 1 is no t  
c o n t a m i n a t e d  by  non-nuc lear  mater ia l ,  since membranes ,  
d iva len t  cations,  etc.,  could effect  non-specif ic  adsorp-  
t ion 12. 

12 Supported by grant No. CA-07746 from the United States Public 
Health Service and grant No. G-138 from the Robert A. Welch 
Foundation. 

la Current address: Departlnent of Animal Biology, The University, 
154 Rt. de Malagnou, 1224 Geneva (Switzerland). 

14 To whom reprint requests should' be sent. 

Rdsumd. Des mesures  q u an t i t a t i v e s  et  des mod61es sur 
gels d ' ac r i l amide  on t  pe rmi  de conc lure  que les prot6ines  
cy top lasmiques  pr6par6es de ce t te  mani6re ne p rodu i sen t  
pas  de co n t ami n a t i o n  appr6ciable.  

j .  A. WILHELM 13, CARLLEEN M. GROVES and 
L. S. HNILICA la 

Department o/Biochemistry, 
M. D. Anderson Hospital and Tumor Institute, and 
Graduate School o] Biochemical Sciences at Houston, 
Houston (Texas 77025, USA), 28 October 1971. 

Localisation des glycosyl-transf6rases dans les membranes  endoplasmiques  des spl6nocytes de rat 

Des t r a v a u x  ant6r ieurs  1, 2 on t  mont r6  que les glycosyl-  
t ransf6rases  spl6niques,  et  sp6cialement  la mannosy l -  
transf6rase,  son t  loca!is6es au niveau des s t ruc tu res  
microsomiques .  Dans  le cadre  de ces organi tes  subcellu- 
la i res ,  les m e m b r a n e s  endop lasmiques  occupen t  une 
place p r6pond6ran te  sous l 'angle  des act ivi t6s  de t ransg ly-  
cosylat iona,  4. I1 est  possible grace k une a d a p t a t i o n  de 
la t echn ique  de f r a c t i o n n e m e n t  cellulaire de GLAUMANN 
et DALLNER 5, de r6par t i r  le long d ' u n  grad ien t  de densit6,  
les act ivi t6s glycosyl- t ransf6rases  locaHs6es dans  les 
m e m b r a n e s  endop lasmiques  pr6a lab lement  ind iv idua-  

�9 lis6es. 
Les rates,  ob tenues  par  l apa ro tomie  de ra t s  males  

(souche Wistar)  de 250 g, sont  broy6es, k l ' a ide  d ' u n  
homog6n6iseur  de Po t t e r ,  en saccharose 0,25M, t a m p o n  
Tris-HC1 0,05M, p H  7 (2 g/10 ml). Le su rnagean t  d ' u n e  
premiere  cen t r i fuga t ion  de 20 min  ~ 10,000 g est  ramen6 

au vo lume initial  pa r  add i t ion  de saccharose 0,25M. La 
suspension ob tenue  est  amen6e ~t 15 m M  de CsC1. On en 
d6pose 24 ml  sur 12 ml  de saccharose  1,31M, CsC1 15 m M  
et on centr i fuge 7 h ~ 105 000 g. On recueille l e s m e m b r a n e s  
du re t icu lum endop lasmique  ( , smooth  microsomes~>) 

l ' i n t e r f a c e ,  et  on les r ep rend  en suspension dans  20 ml  
d 'eau  distill6e ; 20 ml  de ce t te  suspens ion  sont  d6pos6s sur 
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