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kurzfr i s t igen  V e r s u c h s d a u e r  n o c h  often,  ob  die \ ¥ i r k u n g  
fiber d e n  E n e r g i e s t o f f w e c h s e l  d e r  A c e t a b u l a r i e n z e l l e  s 
geht, wie es in  D u n k e l h e i t  ~, 2 , 4 - D i n i t r o p h e n o I  s u n d  
Monojodess igs~ure  a de r  Fa l l  i s t  - u n t e r  d ie sen  B e d i n -  
gungen e r fo lg t  ebenfa l l s  W u c h s h e m m u n g  u n d  Nuk leo len -  
reduk t ion  - ode r  f iber  e ine  m e h r  ode r  wen ige r  d i r ek t e  
Blockierung de r  P r o t e i n s y n t h e s e ,  wie sic fi ir  Co ange-  
geben w o r d e n  ist. ~0 

G. WERZ 

M a x - P l a n c k - I n s t i t u t  [iir Meeresbiologie,  Wi lhe lms-  
haven, den 27. Februar  1957. 

S z~mmary 

The effec t  of C o b a l t - I I - n i t r a t e  was  t e s t e d  on t h e  
marine g reen  a lga  Acetabular ia .  A p p l i c a t i o n  of Co im-  
media te ly  s t o p p e d  r e g e n e r a t i o n  as  well  as s y n t h e s i s  of 
cy toplasmic  p ro t e in s ,  l , a t e r  on  a decrease  of t he  p ro t e in  
contents  was  o b s e r v e d .  W i t h o u t  a f f ec t i ng  t h e  size of t he  
nucleus, Co c a u s e d  a r e d u c t i o n  of t h e  nuc leo la r  size a n d  
shape w i t h i n  4 days .  B y  h i s t o c h e m i c a l  m e t h o d s ,  Co was  
found to  b e  s t o r e d  in t h e  n u c l e u s  a n d  nucleolus .  H o w -  
ever, i t  is n o t  c lea r  w h e t h e r  t h e  Co was  a l r e a d y  b o u n d  
in rive. Size a n d  d i s t r i b u t i o n  of t h e  p o l y p h o s p h a t e  
bodies were  n o t  c h a n g e d  w i t h i n  6 days.  No s to rage  of 
Co in v$vo cou ld  be  o b s e r v e d  w i t h i n  t he  p o l y p h o s p h a t e s .  
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(3ber die  U m w a n d l u n g  y o n  m a r k i e r t e m  
G l y k o k o l I  d u r c h  Fnsarium lgcopersici 

18 S t u n d e n  r u n d  5 0 %  des  r a d i o a k t i v e n  K o h l e n s t o f f e s  
m i t  d e m  K o h l e n d i o x y d .  l ) a s  B a k t e r i u m  Diplococcus 
g lyc inophih , s  Cd. e t  I3. b i l d e t  aus  c a r b o x y l m a r k i e r t e m  
Glykoko l l  viel ,  au s  m e t h y l e n m a r k i e r t e m  d a g e g e n  n u r  
wen ig  r a d i o a k t i v e s  K o h l e n d i o x y d  ~. 

I m  Z u s a m m e n h a n g  m i t  U n t e r s u c h u n g e n  t iber  die 
B i o s y n t h e s e  des  W e l k e t o x i n s  Fusar ins~ture  6 v e r f o l g t e n  
wir  die U m w a n d h m g  v o n  G lykoko l l  d u r c h  d en  Pi lz  
F u s a r i u m  lycoperMci Saec. ,  d en  E r r e g e r  e iner  Welke-  
k r a n k h e i t  d e r  T o m a t e n p f l a n z e n .  W i r  v e r w e n d c t e n  dazu  
in  de r  M e t h y l e n g r u p p e  m i t  C a4 m a r k i c r t e a  Glykoko l l  
( R a d i o c h e m i c a l  Cent re ,  A m e r s h a m ,  Bucks . ,  E n g l a n d )  
m i t  e ine r  spez i f i schen  A k t i v i t i t t  y o n  14,9 i ,C/mg,  das  je 
n a c h  B e d a r f  m i t  i n a k t i v e m  Glykoko l l  v e r d i i n n t  wurde .  
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Zahlre iche  U n t e r s u c h u n g e n  m i t  v e r s c h i e d e n a r t i g  mar -  
kiertem G l y k o k o l l  h a b e n  gezeigt ,  dass  diese Aminos~.ure  
vom p f l anz l i chen  u n d  t i e r i s c h e n  K 6 r p e r  in  m a n n i g -  
faltiger Weise  u m g e w a n d e l t  w i r d h  N e b e n  P u r i n e n ,  
Po rphyr inen  u n d  a n d e r e n  e n t s t e h e n  d a b e i  v e r s c h i e d e n e  
Aminos~iuren. Die  Here  Torulops i s  ut i l is  (Henneb . )  
Lodd. b i l d e t  a u s  c a r b o x y h n a r k i e r t e m  Glykoko l l  v o r  
allem m a r k i e r t e s  Ser in  u n d  P r o l i n  u n d  n u r  ger inge  
Mengen y o n  Aspa rag in s~ u re ,  Glu tamins~ture  u n d  Lys in  2. 
In i thnl icher  VVeise e rh ie l t  m a n  m i t  L e b e r h o m o g e n i s a t e n  
aus m e t h y l e n m a r k i e r t e m  Glykoko l l  vo r  a l t em m a r k i e r t e s  
Serin u n d  n u r  ge r inge  M e n g e n  v o n  AsparaginsAure ,  
Glu tamins~ure  u n d  A r g i n i n  3. GREENBERG u n d  WIN - 
XICK 4 f f i t t e r t e n  R a t t e n  m i t  c a r b o x y l m a r k i e r t e m  Glyko-  
k011 und  f a n d e n  die H a u p t m e n g e  der  Rad ioak t iv i t~ t t  de r  
P r0 t e inhyd ro ly sa t e  w i e d e r u m  im Glykoko l l  u n d  wesen t -  
lich ger ingere  An te i l e  in  Asparag ins / iu re ,  G l u t a m i n s / i u r e  
und Arg in in ;  Serin,  P r o l i n  u n d  T y r o s i n  w a r e n  i n a k t i v .  
In dicsert V e r s u c h e n  e n t w i c h e n  v d i h r e n d  de r  e r s t e n  
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Abb. 1. Papierchromatogramm desProteinhydrolysatsvonFusarium 
lycopersici (PhenoI-Wasser-Ainmoniak). A alle Aminoafinren ge- 
mischt; 1/Valin; C Alanin; D Leucin + Valin; E Proteinhydrolysat ; 
/ ;  Proteinhydrolysat, starker konzentriert. I Asparaginsimre ; e Gluta- 
minsaure ; 3 Serin ; 4 Glykokoll; 5 Alanin, nieht radioaktiv; 6 Leucin ; 

7 Valin. 

Versuchsanordnung .  Zu w a c h s e n d e n  K u l t u r e n  y o n  
F u s a r i u m  lycopersici  (S t a tu re  E T H  4406) g a b e n  wir  I nag 
m a r k i e r t e s  G]ykoko l l  p ro  G r a m m  Myze lgewich t .  Das  
in d en  fo lgenden  24 h geb i l de t e  K o h l e n d i o x y d  w u r d e  a u g  
g e f a n g e n  u n d  se ine  R a d i o a k t i v i t ~ i t  n a c h  O b e r f f i h r u n g  in 
B a r i u m c a r b o n a t  b e s t i m m t  6. Die  H y d r o l y s e  des  m e h r -  
reals  m i t  de s t i l l i e r t em W a s s e r  g e w a s c h c n e n  u n d  d u r c h  
E x t r a k t i o n  m i t  e i n e m  s i e d e n d e n  A l k o h o i - X t h e r - G e -  
mi sch  (3:1)  ge re in ig t en  Myzels  e r fo lg te  m i t  15 Te i len  
Salzs~iure (6 n) in e ine r  l u f t d i c h t  v e r s c h l o s s e n e n  F l a s c h c  
bei  120°C w~khrend 12 h. N a c h  E n t ~ e r n u n g  de r  P i g m e n t e  
u n d  d e r  Sa lzsgure  w u r d e  d a s  H y d r o l y s a t  in Vv'asser auf-  
g e n o m m e n  u n d  c h r o m a t o g r a p h i e r t  (VCHATMAN Nr. 1, 
P h e n o l - W a s s e r - A m m o n i a k ) .  Die r a d i o a k t i v e n  S te l l en  
des C h r o m a t o g r a m m s  w u r d e n  a u s g e s c h n i t t e n ,  e lu ie r t  
u n d  wieder  c h r o m a t o g r a p h i e r t .  Die  r a d i o a k t i v e n  Ami-  
nos~iuren k o n n t e n  au f  diese Weise  g e r e i n i g t  u n d  d u r c h  

H. A. BARKER, B. g. Vf)LCANI nlld B. P. CARDOX, J. biol, 
Chem. 173, 803 (1948}. 

6 g. l). SANVCAL, l 'hytopath. Z. :~6, 33,q (1956). 
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C h r o m a t o g r a p h i e  u n t e r  V e r w e n d u n g  y o n  Verg le ichs -  
s u b s t a n z e n  iden t i f i z i e r t  w e r d e n L  
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Abb. 9. Radic)chromatogramm des Proteinhydrolysats yon Fusarium 
lycopersici (I)henol-Wasser-Anunoniak). Abszisse: Entfernung vom 
Startpunkt. Ordinate: impulse pro Miuute. I Asparaginsaure; 
2 Glutaminsfiure; a Seriu; 4 Glykokoll; 6 Leuein; 7 Valin. Bei (,5) 

liegt das nicht radioaktive AIanin. 

Ergebnisse. W i r d  m a r k i e r t e s  G lykoko l l  j u n g e n ,  i n t e n -  
sly w a c h s e n d e n  P i l z k u l t u r e n  (in den  e r s t e n  6 T a g e n  n a c h  
B e i m p f u n g  de r  Kolben)  v e r a b r e i c h t ,  e r s che inen  in den  
fo lgenden  24 h r u n d  2 %  de r  R a d i o a k t i v i t i i t  im K o h l e n -  
d ioxyd .  Die B i l d u n g  yon  m a r k i e r t e m  K o h l e n d i o x y d  i s t  
in den  e r s t e n  S t u n d e n  n a c h  Z u g a b e  a m  s t ' ; t rks ten  u n d  
n i m m t  n a c h h e r  r a s c h  a b ;  die 2}g e n t s p r e c h e n  d e s h a l b  
p r a k t i s c h  de r  g e s a m t e n  im K o h l e n d i o x y d  a b g e g e b e n e n  
Radioaktivi t~Lt.  Das  yon  ~tlteren, wen ige r  r a s c h  w a c h s e n -  
d e n  K u l t u r e n  a b g e g e b e n e  I Z o h l e n d i o x y d  i s t  n u r  in  
S p u r e n  r a d i o a k t i v .  4 h n a c h  G l y k o k o l l z u g a b e  f inde r  s ich  
de r  g r6ss te  Tel l  de r  R a d i o a k t i v i t ~ t  des  P r o t e i n h y d r o l y -  
sa t e s  i m  Glykokol l ,  Ser in ,  V a l i n  u n d  L e u c i n ;  A s p a r a g i n -  
sXure u n d  Glutamins~i .ure s ind  n u r  wen ig  r a d i o a k t i v .  
Ser in ,  A s p a r a g i n s ~ u r e  u n d  Gtu tamins~ tu re  w u r d e n  als 
b e k a n n t e  U m w a n d l u n g s p r o d u k t e  des  G lykoko l l s  be re i t s  
e r w i i h n t ;  dagegen  s ind  Val,in u n d  Leucin  unse res  Wis-  
sens  b i s h e r  n o c h  n i e h t  n a e h g e w i e s e n  worden ,  t J b e r  d e n  
M e c h a n i s m u s  d ieser  IReak t ionen  k a n n  zur  Zei t  n o c h  
n i c h t s  a u s g e s a g t  werden .  

Der Fritz-Ho[lmann-La-Roche-Sti/tung zur F6rderung wissen- 
sehaftlicher Arbeitsgemeinsehaften in der Sehweiz, der Schweize- 
risehen Koordinationskominission ftlr die teehnisehe Hilfe und der 
Volkart-Sti/lung m6chten wir fiir die Erm6gIiehung dieser Unter- 
suchungen auch an dieser Stelle bestens danken. 

t{. KERN, ]3. D. SANWAI. 
u n d  D. KLUEPFEL 

Insti tut  liar spezielle Bolanih der Eidgendssischen Tech- 
nischen Hochschule, Zi~rich, den 5. Apr i l  1957. 

S u m m a r y  

C t 4 - m c t h y l e n e - l a b e l l e d  g lycine  was  a d d e d  to  g rowing  
m y c e l i u m  of Fusari,~m lycopersici., Y o u n g ,  r a p i d l y  g row-  
ing  m y c e l i u m  c o n v e r t s  a b o u t  2 %  of t h e  r a d i o a c t i v i t y  
i n to  c a r b o n  d i o x y d e ;  w i t h  o lder  m y c e l i u m ,  t h e  c a r b o n  
d i o x y d e  is a l m o s t  inac t ive .  I n  t h e  p r o t e i n  h y d r o l y s a t e ,  
l abe l led  glycine,  ser ine,  v a l i n e  a n d  leuc ine  a n d  sma l l  
q u a n t i t i e s  of a s p a r t i c  ac id  a n d  g l u t a m i c  ac id  were  found .  
VMine  a n d  leucine  a p p a r e n t l y  h a v e  n o t  b e e n  iden t i f i ed  
be fo re  as m e t a b o l i c  p r o d u c t s  of g lycine .  

7 B. D. SANWAL, in: Papierchromatographie in der Botanik 
(Springer, Berlin, G6ttingen mid Heidelberg 1955), S. 30. it. D6R" 
FEL, I.e. 105. 

Effect of M u t a g e n s  on  the Content  of Nuc le i c  
A c i d s  in W h e a t  

I t  h a s  b e e n  no t i c ed  b y  H E r E s Y  1, SKIPPER a n d  M~r- 
Ct~ELL ~, HOLMES a a n d  m a n y  o t h e r s  t h a t  i r r a d i a t i o n  with 
a c o n s i d e r a b l e  r a n g e  of X - r a y  doses  r educes  t h e  r a t e  of 
d e o x y r i b o n u c l e i c  acid (DNA) f o r m a t i o n  in growing 
t issues .  I n h i b i t i o n  of r i bonuc l e i c  ac id  (RNA)  synthes is  
ha s  b e e n  f o u n d  to  be  less m a r k e d ,  or  s y n t h e s i s  may 
e v e n  be  inc reased .  These  r e su l t s  a re  m o s t l y  b a s e d  on 
e x p e r i m e n t s  c a r r i ed  o u t  in  a n i m a l  t i s sues  or in  micro- 
o r g a n i s m s  ; s tud ies  in  p l a n t  m a t e r i a l  h a v e  b e e n  compara-  
t i v e l y  few. SISSAKIAN 4 ha s  r e c e n t l y  r e p o r t e d  t he  effects 
of X - r a y  r a d i a t i o n  on  t h e  b i o s y n t h e s i s  of nucle ic  acids 
in  r ye  seedl ings .  H e  f o u n d  t h a t  t h e  t r e a t m e n t  affected 
a d v e r s e l y  t h e  D N A  m e t a b o l i s m  a n d  t h a t  D N A  was 
more  su scep t i b l e  t h a n  R N A  to  r a d i a t i o n  damage .  The 
p r e s e n t  s t u d y  was  u n d e r t a k e n  (1) to  c o m p a r e  the 
effects  of t r e a t m e n t  w i t h  phys i ca l  a n d  c h e m i c a l  m u tagens 
o n  t h e  s y n t h e s i s  of nuc le ic  ac ids  in  w h e a t  seedl ings  and 
(2) to  e s t i m a t e  t h e  r e l a t i v e  effects  of X - r a y  r a d i a t i o n  on 
D N A  a n d  R N A  s y n t h e s i s  a t  d i f f e r en t  s t ages  in t h e  post- 
i r r a d i a t i o n  d e v e l o p m e n t  of t r e a t e d  seedl ings .  

F o r  a c o m p a r a t i v e  s t u d y  of t h e  ef fec ts  of different 
m u t a g e n s  on  nuc le ic  ac id  syn thes i s ,  d o r m a n t  seeds of 
Tr i t i cum aestivum (var.  N .P .  718) were  t r e a t e d  with 
X - r a y s  (50 K V ;  unf i l t e red) ,  m u s t a r d  oil  f r om Brassica 
campestris var .  toria a n d  n i t r o g e n  m u s t a r d  (Di 2-chloro- 
e t h y l - m e t h y l a m i n e  h y d r o c h l o r i d e ) .  T h e  dosages  used 
were  l l 000 r of X - r a y s ,  0.0005~o n i t r o g e n  m u s t a r d  for 
40 min  a n d  m u s t a r d  oil for 6 h. M u s t a r d  oil was  included 
in  t h e  s t u d y  in v iew of i t s  c a p a c i t y  to  i n d u c e  chromosome 
b r e a k a g e  ~. E s t i m a t i o n s  of D N A  a n d  R N A  c o n t e n t s  were 
ca r r i ed  o u t  in  3 -day-o ld  seed l ings  b y  t h e  m e t h o d  of 
Oo~:R a n d  I{OSEN 6 a n d  s u b m i t t e d  t o  p h o s p h o r u s  analysis. 
T h e  p l u m u l e  a n d  rad ic le  were  s e p a r a t e l y  a n a l y s e d  and 
t h e  e x p e r i m e n t  was  r e p l i c a t e d  thr ice .  T h e  m e a n  values 
of D N A  a n d  R N A  c o n t e n t  f o u n d  p e r  u n i t  weight  of 
rad ic le  a n d  p l u m u l e  are  g iven  in T a b l e  I. I t  will be seen 
t h a t  t h e r e  is a dec rease  in t h e  c o n t e n t  of b o t h  D N A  and 
R N A  in  t h e  rad ic les  a n d  p l u m u l e s  of t r e a t e d  seedlings 
a n d  t h e  p e r c e n t a g e  of r e d u c t i o n  in e a c h  t r e a t m e n t  is 
g i v e n  in T a b l e  I I .  I n  t h e  case  of X - r a y  a n d  m u s t a r d  0il 
t r e a t m e n t ,  t h e  p l u m u l e  s h o w e d  a g r e a t e r  pe rcen t age  of 
r e d u c t i o n  t h a n  t h e  radicle .  All t h e  d i f fe rences  are 
s t a t i s t i c a l l y  s ign i f i can t .  

T h e r e  was  c o m p l e t e  i n h i b i t i o n  of g r o w t h  of both 
p l u m u l e  a n d  rad ic le  a f t e r  72 h in  seed l ings  f rom the 
n i t r o g e n  m u s t a r d  t r e a t m e n t  a n d  t h i s  m a y  a c c o u n t  for 
t h e  u n i f o r m  r e d u c t i o n  in t h e  D N A  a n d  R N A  contents 
in  t h e  t w o  t i ssues .  X - r a y s  a n d  m u s t a r d  oil, howeveL 
caused  a g r e a t e r  i n h i b i t i o n  of t h e  s h o o t  p a r t  of the  plant. 
In  t h e  roo t  m e r i s t e m s ,  t h e r e  was  a t e n d e n c y  for a rapid 
e l i m i n a t i o n  of a b e r r a n t  cells. T h i s  was  par t icular ly  
e v i d e n t  in  A l l ium r o o t  t ip s  t r e a t e d  w i t h  m u s t a r d  oil, 
w h e r e  t h e  m e r i s t e m s  w h i c h  d e v e l o p e d  s u b s e q u e n t  to  the 
t r e a t m e n t  h a d  p r a c t i c a l l y  all n o r m a l  cells, e v e n  though 
a la rge  p e r c e n t a g e  of cells s h o w e d  a b e r r a t i o n s  in the 
r eg ion  of t h e  t u m o u r  w h i c h  d e v e l o p e d  soon  a f te r  the 
t r e a t m e n t  (Figure) .  S o m e  s u c h  f a c t o r  m a y  be  responsible 
for  t he  r e d u c e d  s u s c e p t i b i l i t y  o b s e r v e d  of t h e  radicle to 

1 G. H~vEsY, Nature 163, 869 (1949). 
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