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L o c a l i z a t i o n  of the  E x o g e n o u s  F l u o r e s c e n t  
H i s t o n e s  in Ehr l i ch  A s c i t e s  T u m o u r  Cells  

I t  has  been  repor ted  t h a t  histories show an inh ib i to ry  
act ion on the  g rowth  of d i f fe rent  t umorous  t issues and  
cells 1-4. I t  has  recent ly  been  shown in this  l abora to ry  t h a t  
the  inh ib i to ry  effect  is i n d e p e n d e n t  of the  kind of h i s tones  
used 4. The p resen t  pape r  deals w i th  the  local izat ion of the  
f luorescent  h is tones  in Ehr l i ch  ascites t u m o u r  (EAT) cells 
i ncuba ted  in vi t ro  w i th  some f luorescent  h i s tone  deriva-  
t ives.  

Mater ia ls  and methods. The whole t h y m u s  histories 
(WTH) f rom fresh calf t h y m u s  gland were ex t rac ted  as 
previous ly  repor ted  ~. The calf t h y m u s  h is tone  fract ions 
F1, F2a, F2b  and FD) were p repa red  according to t he  
m e t h o d  of JOHNS 5. The f luorescent  conjugates  of the  
h i s tones  were p repa red  wi th  Lissamine  R h o d a m i n e  t3 200 
(Gurr, London)  as r e c o m m e n d e d  by  CHADWICK et al.6. 
The conjugates  were purif ied f rom free dye by  gel f i l tra-  
t ion  on a Sephadex  G25 column.  He te rogene i ty  of t he  
historic samples  was  control led by  s ta rch  gel electro- 
phoresis  v. The UV-mic roscopy  was carried out  wi th  a 
Zeiss l ight  source (Mikroskopierleuchte L, Zeiss, Jena)  
and  by  using an UV-f i l ter  (UG1/3,5) and  a blue fi l ter  
(/3G3/2), w i th  a yel low fi l ter  (GGg) above the  object .  

The E A T  cells were used on the  8th to 10th days  af ter  
t r ansp lan ta t ion .  Since i t  was found t h a t  the  up take  of 
the  basic pro te ins  reaches  a m a x i m u m  wi th in  the  f i rs t  
60 min 2,s, a washed  suspension of E A T  cells (1.0-1.8 . l0  s 
cells/ml) in phospha te -bu f fe red  saline was incuba ted  in 
the  presence  of the  respect ive  f luorescent  h i s tone  (500 
/~g/ml) for 15-60 rain a t  4~ and  a t  22~ In  ano the r  ex- 
per iment ,  according to the  op t ima l  t u m o u r  inh ib i to ry  
condi t ion  repor ted  b y  VOROBYEV et  al. 3, the  t ime of incu- 
ba t ion  was  increased to  16-18 h a t  4 ~ and a t  22 ~ The 
nuclei f rom the  f luorescent  E A T  cells were isolated by  
the  FISHER and  HARRIS 9 me thod .  

Results  and discussion. In  the  first  expe r imen t s  (15-60 
mid  incubat ion)  t he  ve ry  h igh ly  in tense  f luorescence of 
the  W T H  was found in some areas of the  cell surface in 
the  form of large amorphous  aggregates,  while in o thers  
as  grain-l ike loading (Figure, A and  /3). The W T H -  
t r ea t ed  cells were agg lu t ina ted ;  the  f luorescent  historic 
occupying  a na r row intercel lular  layer  (Figure, C), as 
a l ready  d e m o n s t r a t e d  by  I~ORNGUTH et  al. 10 in the  case 
of f luorescent  polylysine.  The f luorescent  W T H  was de- 
t ec ted  on the  m e m b r a n e  of mos t  E A T  cells, being also 
d e m o n s t r a t e d  in the  nucleus of some tumorous  cells 
(Figure, A). 

In  t he  second expe r imen t s  (16-18 h incubat ion)  t he  
f luorescence was found  no t  only  on the  surface of cells 
bu t  also on  the  nuclear  envelope and in the  nucleolus 
(Figure, D and  E). 

This fact  could be d e m o n s t r a t e d  in the  sect ions  of t he  
f luorescent  E A T  cells and  also on the  isolated nuclei. A 
ve ry  weak diffuse f luorescence was p resen t  in the  cyto-  
plasm. The surface of the  nuclear  envelope was un i formly  
covered wi th  his tone,  while in the  nucleoplasm no fluores- 
cent  h i s tone  was adsorbed,  i nasmuch  as it failed to con- 
t a in  any  free acidic areas. This  p h e n o m e n o n  m a y  be due 
to  the  fac t  t h a t  in the  in te rphase  nucleus no free DNA, 
wi th  h i s tones  uncovered,  is avai lable in grea te r  q u a n t i t y  11. 

The W T H  fract ions  showed a similar  localization;  
while t h e  F1 f rac t ion gave a ve ry  weak fluorescence, and  
in th is  case the  agglu t ina t ion  of the  cells could no t  be 
de tec ted .  

The pene t r a t i on  of h i s tones  in to  the  E A T  cells is no t  
t he  resul t  of an act ive  process,  since essent ial ly  there  was 
no difference in the  local izat ion of h is tones  incuba t ing  the  

cells a t  4 ~ or a t  22 ~ Similar observa t ions  were also 
made  wi th  an o t h e r  basic pro te in  s. 

A change was d e m o n s t r a t e d  in the  m e m b r a n e  per- 
meabi l i ty  of E A T  cells. Af ter  a 15 min incubat ion  wi th  
histories, a rap id  pene t r a t i on  of the  dye molecules 
(Nigrosine 12 or Eosine  13) into the  cells was a l ready ob- 
served. Af ter  a shor t  incuba t ion  wi th  pro tamine ,  /3ECKER 
and GREEN 2 also found some cy tochemica l  changes  in the  
E A T  cells. This a l te ra t ion  of the  cell m e m b r a n e  may  be 
due to the  de t e rgen t  act ion of h is tone  molecules. 

I t  seems t h a t  t he  non-modi f ied  molecules of the  flu- 
orescent  h is tone  were those  which  pene t r a t ed  into the  
cells and  accumula ted  wi th in  them,  because the  EAT 
cells i ncuba ted  wi th  hydro lysed  f luorescent  W T H  (by 
pro teoly t ic  enzymes  3) for 60 min or for 16 h a t  4~ gave 
an ent i re ly  d i f ferent  picture.  In  th is  case, only  a few cells 
had  a ve ry  diffuse f luorescence and it is ve ry  likely t h a t  
the  hydro lysed  f r agmen t s  of t he  f luorescent  W T H  pene= 
t r a t ed  only into the  dead  cells. 

I t  seems very  likely t h a t  t he  pene t r a t i on  of h is tone  
molecules across t he  damaged  cell m e m b r a n e  occurs by  a 
simple diffusion. Never theless ,  a t  p resen t  t he  possibi l i ty  
canno t  be prec luded t h a t  the  pene t r a t i on  of th is  pro te in  
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into the  per inuclear  c is terna  m a y  take place in a direct  
way, name ly  t h rough  the  endoplasmic  ret iculum, which  
' appears  to be cont inuous  wi th  the  cell m e m b r a n e  and  
the  nuclear  membranes ' l~  (see 15-17). 

A detai led s t u d y  of these  observa t ions  will be r epor ted  
elsewhere.  

Rdsumd. Les au teurs  on t  6tudi6 la local isat ion des 
h is tones  f luorescents  dans  des cellules tumereuses  d 'as-  
cites Ehr l i ch  soumises  & l ' incuba t ion  in vi t ro  avec les 
d6riv6s f luorescents  de l 'h i s tone  de t h y m u s  bovin ou avec 
quelques  f ract ions  du m~me histone.  Ils on t  d6montr6  
qu 'apr6s  une incuba t ion  de cour te  dur6e les histories on t  
6t6 adsorb6s sur la surface des cellules, t and i s  que lors 

d ' une  incuba t ion  de longue dur6e les h i s tones  on t  r6ussi 
p6n6trer  dans  les cellules. 
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Aktivit~itsverlauf der e n z y m a t i s c h e n  P h o s p h o r y -  
l ierung yon T h y m i d i n  wfibrend der Ent wic k l ung  
des See ige ls  P s a m m e c h i n u s  miliaris yon der 

Befruchtung bis  z u m  Zweize l ler  

In  neues te r  Zeit sind Beispiele b e k a n n t  geworden,  die 
darlegen,  dass  die Per iode  der  D N S - S y n t h e s e  im Zell- 
zyklus  mi t  e inem Aktivit~Ltsanstieg der  T d R - K i n a s e  z ein- 
gelei tet  wird 2,a. Die Bere i t s te l lung der Desoxynucleo t r i -  
phospha t e  als Subs t r a t  der  Po lymer i sa t ions reak t ion  gilt 
als wicht igs te  Vorausse tzung  der  DNS-Syn these .  Eine  
Reihe  yon Beobach tungen  spr ich t  dafiir, dass  sowohl  die 
Bi ldungsra te  als auch die aktuel le  Aktivit~it der  Enzyme ,  
die an der Bi ldung der  Desoxynuc leo t id t r i phospha t e  - be- 
sonders  aber  von  d - T T P  z - betei l igt  sind, einer Kont ro l le  
unterl iegen.  Die Rolle des Regula tors  wird der  Konzen-  
t r a t ion  an freien Desoxynuc leo t iden  in der  Zelle zuge- 
schr ieben ~-7. OKAZAKI und  KORNBERG 8 k o n n t e n  an 
e inem gereinigten Pr~tparat aus Escherichia coli den Ein-  
fluss von inh ib ie renden  Nucleot iden  (d-TTP) und  diese 
H e m n l u n g  wieder  au fhebenden  Nucleot iden  (d-CDP) 1 auf 
die Reak t ionsk ine t ik  der  T d R - K i n a s e  demons t r ie ren .  
HOTT* und STERN 2 konn t en  zeigen, dass  der  steile Anst ieg  
der  T d R - K i n a s e a k t i v i t g t  in den Mikrosporen yon  Lilien 
nach  Abschluss  der  Meiose auf eine Neubi ldung  von 
E n z y m p r o t e i n  zurdckgeht .  

In  d iesem Z u s a m m e n h a n g  k o m m t  den E ie rn  von  
Amphib ien  und  Seeigeln ein besonderes  In teresse  zu, da  
diese Zellen einen umfangre ichen  Speicher  an d-Nucleo-  
t iden  en tha l t en  9-11, dem - einer ve rb re i t e t en  Meinung 
nach  - das Mater ia l  zum Aufbau der  wghrend  der  Fur-  
chung rasch ans te igenden  Kernmasse  e n t n o m m e n  wird.  
Es  stel l t  sich hierbei  die Frage,  ob eine Regula t ion  der  
Bi ldungsra te  von T d R - K i n a s e  auch in Gegenwar t  eines 
umfangre ichen  Pools  an d-Nucleot iden  m6glich ist. Zur 
Pr t i fung dieser Frage  b ie t en  sich Seeigeleier an, da  sich 
die Eier  eines Geleges wghrend  der fri ihen F u r c h u n g e n  
synchron  teilen. Es  wurde  un te rsuch t ,  ob nach  der  Be- 
t r u c h t n n g  der  Eier  die Ak t iv i tg t  der Phosphory l i e rung  
von  T d R  im Eink lang  mi t  dem Tei lungszyklus  r h y t h -  
misch schwankt ,  wie bei  den  bisher  u n t e r s u c h t e n  Objek-  
ten,  oder  ob sich ein m e h r  oder  weniger  g le ichble ibendes  
Aktivi t~t tsplateau einstell t .  

Die Eier  wurden  in 100-150 ml Meerwasser  suspendie r t  
und  en twicke l ten  sich bei 15 ~ I m  A b s t a n d  von  8-10 min 
wurden  2ml-Proben  e n t n o m m e n .  Die abzen t r i fug ie r ten  
Eier  wurden  in einer Puffer l6sung (0,05 m Glycylglycin-  
puffer  p H  7,8, 0,35 #m TdR)  homogenis ie r t  und  bis zur 

"vVeiterverarbeitung ca. 2 h bei 0 ~ aufbewahr t .  Kinase-  
tes t :  7,9 /,I H o m o g e n a t  w u rd en  mi t  7,9 /~1 Inkuba t ions -  
m e d i u m  20 rain bei 37~ inkubier t .  Z u s a m m e n s e t z u n g  
des I n k u b a t i o n s m e d i u m s  in #Mol: 0,48 Tris-HC1 p H  7,8, 
0,19 MgC12, 0,10 ATP,  0,465 m #Mol H3-TdIR (0,148 #C). 
Die Aufa rbe i tung  der  P ro b en  erfolgte  nach  der  von 
~DusPIVA und  HANSEN-DELKESKAMP12 beschr iebenen  
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Aktivitfitsverlauf der enzymatischen Phosphorylierung von TdR bei 
Psammechinis miliaris. Jede der dargestellten Kurven wurde mit 

Eiern eines Weibehens gewonnen. 
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