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schen  A t o m a b s o r p t i o n s v e r f a h r e n  e ingese tz t .  I m  folgen- 
den  wi rd  f iber  die so e r m i t t e l t e n  Ana lysene rgebn i s se  v o n  
M a g n e s i u m  u n d  Z i n k  be r i ch te t .  

l?robenvorbereitung. Als A u s g a n g s m a t e r i a l  d ien te  uns  
P a l v e r  y o n  ge f r i e rge t r ockne t en  Bl~tt tern von  F e l d s a l a t  
(Valerianella olitoria). D a r a u s  w u r d e n  die Ch lo rop la s t en  
n a c h  1 isoliert .  U n t e r s u c h t  werden  im fo lgenden n i c h t  n u r  
die , r e inen*  Cb lo rop l a s t en  (ca. 90%,  F r a k t i o n  I), s o n d e r n  
a u c h  F r a k t i o n e n  ger ingeren  R e i n h e i t s g r a d e s  ( I I  u n d  I I I ) ,  
sowie de r  ,Abfa lbL de r  h a u p t s ~ c h l i c h  aus  Ze l lu losemem-  
b r a n e n  u n d  C y t o p l a s m a  bes t eh t .  Die t r o c k e n e n  P r o b e n  
werden  gewogen u n d  in P l a t i n t i e g e l n  im Mnffelofen bei  
500°C fiinf S t u n d e n  l ang  ve ra sch t .  Die Asche  w i rd  ge- 
wogen  u n d  ansch l i e s send  m i t  2N HC1 a u f g e n o m m e n .  Die  
f iberschtissige Salzs~ture wi rd  d u r c h  E r h i t z e n  wegge- 
d a m p f t .  Das  t r o c k e n e  Chlor id  wird  im V e r h ~ l t n i s  1 g 
Asche  au f  100 ml  m i t  aqua dest. verd i inn t .  Die  v e r d i i n n t e  
L 6 s u n g  wi rd  ftir die Z i n k a n a l y s e  im Verh / i l tn i s  1 : 5  m i t  
aqua dest. bei  den  Mg- A na l y s en  1 :100  m i t  0,1N H~SO4 
n a c h v e r d t i n n t .  Die V e r d i i n n u n g  m i t  de r  Schwefels~ure  
d i e n t  e n t s p r e c h e n d  uns e r en  f r i iheren  m e t h o d i s c h e n  U n -  
t e r s u c h u n g e n ~  zur  U n t e r d r f i c k u n g  des  S t6re inf lusses  y o n  
P h o s p h o r  au f  die Magnes iumanze ige .  

Eichldsungen. 0,02 g Mg; 0,06 g Ca;  0,005 g Fe ;  0,20 g 
K ;  0,005 g N a ;  0,001 g Cu;  0,015 g Zn,  al les  als  Chlor ide  
aufgeff i l l t  au f  i 00  mL Diese Z u s a m m e n s e t z u n g  e n t s p r i c h t  
e t w a  d e m  E l e k t r o l y t g e h a l t  v o n  1 g Ch lo rop l a s t enasche  
au f  100 ml.  Die Magnes ium-  bzw. Z i n k - B l i n d l 6 s u n g  h a b e n  
die gleiche Z u s a m m e n s e t z u n g ,  n u r  feh l t  be i  de r  Mg-Bl ind-  
16sung de r  M g - G e h a l t  u n d  e n t s p r e c h e n d  bei  de r  Zn- 

B l i n d l 6 s u n g  de r  Zn -Geha l t .  Diese E ich-  bzw.  Blindl/3sungs-  
k o n z e n t r a t e  w e r d e n  wie die A n a l y s e n l 6 s u n g e n  v o r  de r  
e igen t l i chen  Messung n a c h v e r d t i n n t .  

Ergebnisse. W i r  e rh ie l t en  aus  je  2 v e r s c h i e d e n e n  F r a k -  
t ionsg / ingen  m i t  je 1- bis  3mal igem Messen u n d  Mi t te l -  
w e r t b i l d u n g  die  in  de r  Tabe l l e  ange f f ih r t en  Ergebnisse .  

Diskussion. M a n  sieht ,  dass  die Mg- u n d  die Z n - K o n -  
z e n t r a t i o n e n  m i t  z u n e h m e n d e r  R e i n h e i t  de r  F r a k t i o n e n  
ans te igen ,  l m  Vergle ich  z u m  , A b f a l l ,  l iegt  de r  Mg- 
G e h a l t  de r  r e i n s t e n  F r a k t i o n  (I) 2,Sinai  u n d  de r  Zn-  
G e h a l t  2 ,7mal  h6her .  Auff/tllig ist, dass  de r  Ans t i eg  des  
Zn -Geha l t e s  we i tgehend  d e m  des Mg-Geha l t e s  en t sp r i eh t .  
Dies sp r i eh t  daft i r ,  dass  Z ink  ebenfa l l s  e in  t y p i s c h e r  
B e s t a n d t e i l  de r  Ch lo rop la s t en  ist. D a  be i  d e m  y o n  uns  
a n g e w a n d t e n  T r e n n v e r f a h r e n  keiner le i  S u b s t a n z v e r l u s t e  
a u f t r e t e n  k6nnen ,  is t  a n z u n e b m e n ,  dass  die yon  uns  ge- 
f u n d e n e n  \Ver te  se tbs t  u n t e r  Be r i i cks i ch t igung  de r  10% 
V e r u n r e i n i g u n g e n  d u r c h  a n d e r e s  B l a t t m a t e r i a l  d e n  ~Ver- 
t en  in v ivo  sehr  n a h e  k o m m e n .  Bei  U n t e r s u c h u n g e n  a n  
wassr ig  ode r  nichtw~tssrig i sol ier ten  Ch lo rop la s t en  d i i r f t en  
die F e h l e r  d u r c h  n i c h t  kon t ro l l i e rba r e  E x t r a k t i o n e n  un-  
gleich h 6 h e r  liegen. Diese E x t r a k t i o n s v e r l u s t e  k 6 n n e n  
sowohl  die zu b e s t i m m e n d e n  E l e m e n t e  als auch  a n d e r e  
B e s t a n d t e i l e  be t re f fen  u n d  d a d u r c h  eine E r h S h u n g  oder  
E r n i e d r i g u n g  d e r  ~Verte a m  isot ier ten  Ma te r i a l  b e w i r k e n  ~. 

Summary. The  Mg- a n d  Z n - c o n t e n t  was  d e t e r m i n e d  
w i t h  a t o m i c  a b s o r p t i o n  in ch lo rop las t s  i so la ted  w i th  a 
new d r y  m e t h o d  b y  BEnRENS e t  al.  

I{. HERRMANN u n d  W. N~:u 

Mg- mtd Zn-Gehalt in % der Asche 

Fraktion Aschegehalt Mg Zn 
in % des 
Trockengewiehtes 

A bteilung [i*r Medizinische Physik,  Universitiits- 
Hauthlinik ; und Abteilung [i~r Zelt- und Gewebechemie 
am Physiologisch-Chemischen Institut, Justus Liebig- 
Universitdt, Giessen (Deutschland), 12. Miirz 1965. 

I 6 5,12 
I I 11 3,55 
III  16 2,49 
Abfall 10 1,82 
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R e p r e s s e d  C h r o m a t i n  f r o m  V i r u s  I n f e c t e d  a n d  
f r o m  D i f f e r e n t i a t e d  C e l l s  ~ 

T h e  ab i l i t y  of D N A  to  serve  as  a p r i m e r  for R N A  syn-  
thes is  is r e s t r i c t ed  d u r i n g  the  process  of d i f fe ren t ia t ion .  
W h e n  e r y t h r o c y t e s  r e a c h  t h e  m a x i m u m  level  of func-  
t i o n a l  spec ia l iza t ion ,  t h e  nuc l eus  is e i t h e r  c o m p l e t e l y  
e l i m i n a t e d  or, if as in b i rd  e r y t h r o c y t e s  i t  is st i l l  p resen t ,  
i ts  f unc t i ons  are more  a n d  more  l imi ted  d u r i n g  m a t u r a -  
t ion,  t i l l  t h e  en t i r e  g e n o m e  is t u r n e d  off ~. E l i m i n a t i o n  of 
nuc l ea r  f u n c t i o n  was  also o b s e r v e d  in  cells in fec ted  b y  a 
n u m b e r  of p i co rnav i ru se sa -L  

I n  t h e  p r e s e n t  expe r i m en t s ,  E h r l i c h  asci tes  cells (EAC) 
were in fec ted  for 7 h w i t h  Maus -E lbe r f e ld  (ME) v i rus  8. 
Suspens ions  of i n i e c t e d  or  u n i n f e c t e d  ceils in  swir l ing 
cu l tu res  a t  37°C were labe led  for  30 m i n  w i t h  2 pc of L- 

arg in ine-C ~4, t h y m i d i n e  m e t h y l - H  s or  u r i d i n e - H  3 (specific 
ac t iv i t i e s  pe r  m M ,  17, 1600 a n d  3200 me) for each  1 ml 
of packed  cells. 
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Chicken  b lood  was col lected f rom t he  ca ro t id  a r t e r y  
i n to  si l iconized t u b e s  a n d  cent r i fuged .  T h e  p a c k e d  cells 
were suspended  in  Dulbecco  buf fe r  w i t h  0 .4% versene ,  
cen t r i fuged  a n d  leucocytes  were r e m o v e d  f rom t h e  t o p  
layer .  Th i s  ope ra t ion  was  r e p e a t e d  t h r e e  t imes .  Af t e r  t h e  
l a s t  c en t r i f uga t i on  t he  e r y t h r o c y t e s  were  r e s u s p e n d e d  in  
Ea r l e ' s  sa l ine  to  5 . 1 0  ~ cel ls /ml  a n d  labe led  a t  37°C for  
30 min  as  descr ibed  for EAC.  

Af te r  labe l ing  t h e  ceils were  chi l led  a n d  w a s h e d  t h r e e  
t imes  w i t h  cold Dulbecco  buffer .  Nucle i  were  isola ted,  
f r ac t i ona t ed  i n to  DNA,  R N A ,  ac id  so luble  p ro t e in s  
(histones)  a n d  ac id  inso luble  res idua l  p r o t e i n s ;  a n d  t h e  
specific a c t i v i t y  of  e ach  f r ac t ion  was d e t e r m i n e d  as  de-  
scr ibed p rev ious ly  s. 

Nucle i  f r o m  u n i n f e c t e d  EAC,  f rom 7 h - in fec t ed  EAC 
a n d  f rom ch icken  e r y t h r o c y t e s  were used  for  p r e p a r a t i o n  
of c h r o m a t i n  b y  t h e  m e t h o d  of BONNER et  al. 9 F o r  t r y p -  
sin d iges t ion  t he  c h r o m a t i n  was  d ispersed  in 0.1 M phos-  
p h a t e  buffer ,  p H  8.0, c o n t a i n i n g  1 0 - a M  Mg C12, a n d  in-  
c u b a t e d  for  5 m i n  a t  37~C w i t h  1 m g  of t r y p s i n  ( Wor th -  
ing ton ,  2 ×  crys ta l l ized)  pe r  50 m g  of c h r o m a t i n .  Af te r  
25 ra in  0.2 m g  of s o y b e a n  t r y p s i n  i n h i b i t o r  ( M a n n  Re-  
sea rch  Lab .  Inc. ,  5 × crysta l l ized)  pe r  1 m g  of t r y p s i n  was  
a d d e d  a n d  t h e  t r e a t e d  c h r o m a t i n  r ecen t r i fuged  on  1 . 9 M  
sucrose  as  desc r ibed  for  c h r o m a t i n  i so la t ion  9. T r y p s i n  
hyd ro lys i s  r e m o v e d  a b o u t  7 0 - 8 0 %  of t he  t o t a l  h i s t o n e  
as  e s t i m a t e d  f rom t h e  r a t i o  of D N A  to  acid soluble  pro-  
te in .  D N A  f r o m  c h r o m a t i n  was  i so la ted  b y  t h e  p rocedu re  
desc r ibed  b y  KAY e t  al. 10 

R N A  p o l y m e r a s e  for use in a cell-free s y s t e m  was pre-  
p a r e d  f rom log-phase  ceils of E. coli a n d  t h e  e n z y m e  was  
pur i f i ed  t h r o u g h  a m m o n i u m  su l fa t e  p r e c i p i t a t i o n  as de-  
sc r ibed  b y  CttAMBERLIN a n d  BERG 11. De ta i l s  of t he  a s say  
m i x t u r e  a re  desc r ibed  in  t h e  Tab le .  T h e  m i x t u r e  was  incu-  

RNA synthesis priming activity of chromatin or of DNA from 
infected and control EAC and from chicken erythrocytes 

Addition to otherwise complete 
reaction mixture 

/~/*moles 
ATP-8-C 14 
incorporated/mg 
DNA 

Chromatin from EAC 72 

Chromatin from infected EAC 32 

DNA from EAC, deproteinized 214 

DNA from infected EAC, deproteinized 230 

Chromatin from EAC, digested for 30 mitt 
by trypsin 114 

Chromatin from infected EAC, digested for 
30 min by trypsin 97 

Chromatin from chicken erythrocytes 23 

Chromatixt from chicken erythrocytes digested 
for 30 min by trypsin 169 

DNA from chicken erythroeytes, 
deproteinized 296 

Complete reaction mixture without DNA 
or ehromatin 24 

In total volume of 0.5 ml the complete reaction mixture includes 
20/*moles Tris pH 8.0, 2/*moles MgCI~, 0.5/*moles Mine12, 6/*moles 
fl-mercaptoethanol, 0.2/~moles each of GTP, CTP, UTP and ATP-8- 
C Ia (8.1 /*C//*moles), 100 /*g DNA (as deprotcinized DNA or  as 
chromatin containing 100 /*g DNA and E. coli RNA polymerase 
preparation containing 95/*g protein, 

b a t e d  for  10 min  a t  37°C. The  tubes  were t h e n  chilled, 
0.1 ml  of 0 .2% b o v i n e  s e rum a l b u m i n  were a d d e d  a n d  t he  
m i x t u r e  p r e c i p i t a t e d  w i t h  3 m l  5 %  t r i ch lo race t i c  acid.  

The  p r e c i p i t a t e  was  washed ,  t h e  f ina l  pe l l e t  was  dis- 
pe rsed  in  3 m l  of w a t e r  a n d  a l iquo t s  used  for  r a d i o a c t i v i t y  
m e a s u r e m e n t  in  t he  P a c k a r d  T r i -Ca rb  l iqu id  sc in t i l l a t ion  
spec t rome te r .  

N o n i n f e c t e d  E A C  labe led  for  30 m i n  w i t h  a rg in ine-C 14, 
t h y m i d i n e - H  3 or  u r i d i n e - H  a deve loped  m a r k e d  specif ic  
ac t iv i t i e s  in  ac id  so luble  nuc l ea r  p ro t e in s  (2835 CPM/mg) ,  
D N A  (1728 CPM/mg) ,  R N A  (5760 CPM/mg)  and r e s idua l  
nuc l ea r  p ro t e in s  (2085 CPM/mg) .  I n  E A C  infec ted  for  7 h 
w i t h  M E  v i rus  t he  t u r n o v e r  of aH f rac t ions  in  t h e  nuc leus  
was suppressed  to  10% of t h e  l abe l ing  of u n i n f e c t e d  cells. 
L o w  levels  of i n c o r p o r a t i o n  of l abe l  s t i l l  p r e s e n t  in  nucle i  
of in fec ted  E A C  can  be  exp l a ined  b y  c o n t a m i n a t i o n  w i t h  
n o n i n f e c t e d  ceils. T h e  nucle i  of ch i cken  e r y t h r o c y t e s  were  
comple t e ly  i n a c t i v e  a n d  no  labe l  was  i nco rpo ra t ed .  

C h r o m a t i n  i so la ted  f rom in fec ted  cells a n d  f rom ery-  
t h r o c y t e s  was u n a b l e  to  serve  as  t e m p l a t e  for  R N A  
syn thes i s  in  t h e  cell-free s y s t e m  (Table).  Af te r  t r y p t i c  
d iges t ion  t h e  p r i m i n g  a c t i v i t y  of c h r o m a t i n  f rom in fec ted  
E A C  a n d  f rom e r y t h r o c y t e s  b e c a m e  g rea t e r  t h a n  f rom 
non in f ec t ed  con t ro l  EAC. Af te r  comple t e  r e m o v a l  of al l  
p ro t e in s  f rom D N A  w i t h  de t e rgen t ,  a n  a d d i t i o n a l  sub-  
s t a n t i a l  increase  in p r i m i n g  ac t iv i t i e s  was  ach ieved .  T h e  
p r i m i n g  ac t iv i t i e s  of D N A  iso la ted  w i t h  d e t e r g e n t  f rom all  
t h r e e  t y p e s  of cell were  ident ica l .  

I n  e x p e r i m e n t s  w i t h  Mengo  v i rus - in fec ted  L-cells 
FRANKLIN a n d  BALTIMORE ~ found  a supp re s s ion  of t h e  
R N A  syn thes i z ing  ab i l i t y  of a n  ' agg rega t e  e n z y m e ' ,  a n  
agg rega t ion  of d e o x y r i b o n u c l e o p r o t e i n  w i t h  R N A -  
po lymerase .  The  m e c h a n i s m  of t h i s  supp re s s ion  was n o t  
a t  t h a t  t i m e  u n d e r s t o o d .  I n  a p r ev ious  p u b l i c a t i o n  8 i t  
was  p o s t u l a t e d  t h a t  t h e  supp re s s ion  of n u c l e a r  R N A  
syn thes i s  b y  p i co rnav i ruses  was t he  r e su l t  of  b lockade  of 
D N A  p r i m i n g  capab i l i t i e s  in  hos t  ceils. P r e s e n t  r e su l t s  a re  
in  a g r e e m e n t  w i th  t h i s  h y p o t h e s i s  a n d  suggest a n  ex-  
p l a n a t i o n  for t he  suppres s ion  of t h e  ' agg rega te  e n z y m e '  
of FRANKLIN a n d  BALTIMORE t. P r e s e n t  d a t a  also s u p p o r t  
t h e  conc lus ion  t h a t  t h e  m e c h a n i s m  of t h i s  b lockade  c a n  
be  s imi la r  to  t h e  one  b y  w h i c h  t h e  express ion  of i n f o r m a -  
t ion  f rom g e n o m a l  D N A  is more  a n d  more  l imi t ed  d u r i n g  
cell d i f f e r en t i a t i on  unt i l ,  as in  t he  case of e r y t h r o c y t e  
nuclei ,  i t  is suppressed  c o m p l e t e l y  12. 

Zusammenfassung. Aus Vi rus - in f i z i e r t en  Zellen isolier- 
t es  C h r o m a t i n  wurde  m i t  d e m  E r y t h r o c y t e n c h r o m a t i n  
verg l ichen .  Die d u r c h  I n f e k t i o n  oder  Di f fe renz ie rung  
ver lo rene  K a p a z i t / i t  des  C h r o m a t i n s  de r  RNS-Syn thes . e -  
u n t e r s t t i t z u n g  wird  d u r c h  E n t f e r n u n g  e ines  Teiles des  
P r o t e i n s  wieder  herges te l l t .  
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