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Rinwirkung yon Fusarium solani auf verschiedeue Steroide 

[ExPI~RIENTIA VOL. IX/10] 

Eingesetzte Substanz 
(0,0"25% in Azeton oder Methanol 

zur Kultur gegeben) 

Progesteron (I) 
l l -Desoxy-cort icosteron (II) . . . 
A4-Androsten-3,17-dion (IV) . . . 
A 1,4-Androstadien-3,17-dion (II I ) .  
Pregnenolon (V) 

Dehydro-isoandrosteron (VI). . . 

Altopregnan-3,20-dion (VIII) 
3fl-Azetoxy-allopregnan-20-on 

(IX) 
Androstan-3,17-dion (X) 
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l e tz te re ,  b i s h e r  n o c h  verh~t l tn ismAssig  k o s t b a r e  Sub -  
s t a n z  au f  e i n e m  neuen ,  /~usserst e i n f a c h e n  W e g e  gewon-  
hen ,  d e r  zwe i fe l sohne  t e c h n i s c h e  A n w e n d u n g  f i n d e n  wird .  

I m  f o t g e n d e n  sei e in  t y p i s c h e r  A n s a t z  m i t  P r o g e s t e r o n  
b e s c h r i e b e n  : 

Die  N ~ h r l 6 s u n g ,  e n t h a l t e n d  p r o  L i t e r  L e i t u n g s w a s s e r  
15 g P e p t o n ,  6 c m  a M a i s q u e l l w a s s e r  u n d  50 m g  R o h -  
glukose ,  w u r d e  d u r c h  Z u g a b e  y o n  2-n. N a t r o n l a u g e  a u f  
p H  6,5 g e b r a c h t .  

4 1 d ie se r  N~hr l /3sung  w u r d e n  gleichm~tssig in  13 
E r l e n m e y e r - K o l b e n  ~t 1 t ve r t e i l t ,  n a c h  d e m  S te r i l i s i e r en  
m i t  F u s a r i u m  so lan i  b e i m p f t  u n d  bei  25 ° a u f  e ine r  ro-  
t i e r e n d e n  M a s c h i n e  g e s c h i i t t e l t  (100 U . / m i n ) .  N a c h  48 h 
g a b  m a n  zu den  g u t  e n t w i c k e l t e n  K u l t u r e n  u n t e r  s t e r i l en  
B e d i n g u n g e n  in  g le i chen  A n t e i l e n  e ine  L 6 s u n g  y o n  1,0 g 
P r o g e s t e r o n  in  45 c m  a A z e t o n  zu, s c h i i t t e l t e  n o c h  wei- 
t e r e  48 h u n d  f i l t r i e r t e  d a n n  v o m  Myzel  ab.  D as  K u l t u r -  
f i l t r a t  (pH 7,9) w u r d e  e r s c h 6 p f e n d  m i t  f r i sch  des t i l l ie r -  
t e m  M e t h y l e n c h l o r i d  ausgezogen ,  de r  E x t r a k t  m i t  0,1-n. 
Salzs/ iure,  1 % i g e  N a t r i u m h y d r o g e n k a r b o n a t l 6 s u n g  u n d  
W a s s e r  gewaschen ,  g e t r o c k n e t  u n d  e i n g e d a m p f t .  D e r  
te i lweise  k r i s t a l l i ne  R i i c k s t a n d  (1,14 g) w u r d e  a n  e ine r  
S/¢ule y o n  30 g A l u m i n i u m o x y d  c h r o m a t o g r a p h i e r t  u n d  
l e t z t e r e  jewei ls  3 - 4 m a l  m i t  je  0,1 L i t e r  Pe t ro l~ i ther -  
B e n z o l - G e m i s c h  (2 : 3), Benzo l ,  A t h e r  u n d  A z e t o n  e lu ier t .  

Die  p a p i e r c h r o m a t o g r a p h i s c h e  U n t e r s u c h u n g  x de r  
e i n z e l n e n  F r a k t i o n e n  zeigte ,  dass  m i t  den  b e i d e n  e r s t e n  
E l u t i o n s m i t t e l n  8 4 %  des  G e s a m t g e w i c h t e s  a n  r e i n e r  
S u b s t a n z  e r h a l t e n  w u r d e ,  die s ich  Ms e t w a s  w e n i g e r  
p o l a r  als  D e s o x y - c o r t i c o s t e r o n  erwies  u n d  m i t  P h o s p h o r -  
s i iure i m  U V 3  eine  g a n z  s c h w a c h e ,  d u n k e l b l a u e  F luo res -  
zenz  zeigte .  Aus  wen ig  A z e t o n  m i t  P e t r o l i i t h e r  u m -  
k r i s t a l l i s i e r t  e rh i e l t  m a n  r h o m b i s c h e  P l a t t e n ,  d ie  bei  
145-146  ° s c h m o l z e n  ; M i s c h p r o b e  m i t  A L 4 - A n d r o s t a d i e n -  
3 , tT-d ion  ebenso .  [~]i~ = + 110° ~ 3° (c = 1,060 in  
Chloroform) .  C1~H240 z (284,38):  Ber .  C 80,24 H 8 , 5 1 % ;  
Gel.  C. 80,32 H 8,54 % . U V . - S p e k t r u m :  ) ,max .  = 2 4 3 m / , ;  
log ~ = 4,21. E.  VlSCttER u n d  A. WIgTTSTEIN 

Forschungslaboratorien der Ciba Aktiengesellscha/t, 
Basel, Pharmaze utische A bteilung, den 70, September 1953. 

1 R. NEItER und A. WETTSTEIN, Helv. chim. Acta 85, 276 (1952). 
- System Propylenglykol-Toluol s. R. B. BURTON, A. ZAFFARONI und 
]~. H. KEUTMANN, J. Biol. Chem. 188, 763 (1951) ; System A und B a 
s. J. E. BusH, Biochem. J. 50, 370 (1952). 

2 R. NEHER und A. WETTSTEIN, Helv. chim. Acta 34, "2278 (1951). 

Summary 

C e r t a i n  fungi ,  e spec ia l ly  of t h e  g e n u s  Fusarium, are 
c a p a b l e  of r a p i d l y  d e g r a d i n g  t h e  s ide c h a i n  of 20-keto- 
p r e g n e n e s  to  t h e  c o r r e s p o n d i n g  17 -ke tones  a n d ,  simul- 
t a n e o u s l y ,  of d e h y d r o g e n a t i n g  r i ng  A.  T h u s  all,a-3,17 - 
d i k e t o - a n d r o s t a d i e n e  is f o r m e d  a l m o s t  q u a n t i t a t i v e l y  
f r o m  A ~-3 ,20 -d ike to -p regnenes  a n d  f r o m  A i -3 ,17-dike to-  
a n d r o s t e n e ,  a n d  in  lower  y ie lds  f r o m  t h e  ana logous  
AS-3f l -hydroxy  c o m p o u n d s .  T h e  s ide  c h a i n  of s a t u r a t e d  
3 -ke to-  or  3 f l - h y d r o x y - a l l o p r e g n a n e - 2 0 - o n e s  is a lso de- 
g r a d e d  qu ick ly ,  b u t  d e h y d r o g e n a t i o n  in  r i n g  A proceeds 
m o r e  s lowly.  1 7 e - h y d r o x y - g r o u p s  p r e v e n t  t h e  degrada-  
t i on  of  t h e  s ide  cha in .  

B y  m e a n s  of t h i s  m ic rob io log i ca l  p rocess  in  combina -  
t i o n  w i t h  INHOFFEN'S a r o m a t i s a t i o n  r e a c t i o n ,  progester-  
one  c a n  be  t r a n s f o r m e d  in on ly  two  s t eps  i n t o  es t rone.  

Induction of Mutat ions  in Bacteriophage T 3 
b y  Ultra-Violet  Light 

I t  h a s  b e e n  s h o w n  t h a t  m u t a t i o n s  1 ill a t e m p e r a t e  
b a c t e r i o p h a g e  ~t c a n  b e  i n d u c e d  b y  u l t r a v i o l e t  (UV) ir- 
r a d i a t i o n  of t h e  p h a g e  and of t h e  b a c t e r i a  in  w h i c h  they 
sha l l  m u l t i p l y .  I t  s e e m e d  i n t e r e s t i n g  t o  see if t h e  same 
m e t h o d  app l i ed  to  a t y p i c a l l y  v i r u l e n t  p h a g e  produced  
t h e  s a m e  resu l t s .  T 3 was  c h o s e n  b e c a u s e  of i t s  r e la t ive ly  
h i g h  r e s i s t a n c e  s t o  U V  i r r a d i a t i o n ,  for  f a i r ly  large 
doses  a re  n e c e s s a r y  to  p r o d u c e  m u t a t i o n s .  T h e  m u t a t i o n s  
l ooked  for  were  of t h e  h o s t  r a n g e  t y p e  3 ( T 3 h ) .  The 
p h a g e s  were  i r r a d i a t e d ,  in  buf fe r ,  w i t h  a dose  of UV 
l e a v i n g  a s u r v i v i n g  f r a c t i o n  of 9-10 -*. T h e y  were  p la ted  
as  a con t ro l ,  on  a m i x t u r e  of t w o  s t r a i n s  of Escherichia 
Coli: ]3 a n d  B/3a (a v e r y  w e a k  B/3)  a n d  on  t h e  same 
m i x t u r e  of b a c t e r i a  h a v i n g  r ece ived  a dose  of  U V  (in 
buffer )  s ix  t i m e s  s m a l l e r  t h a n  t h a t  g i v e n  to  phages .  

As in t h e  case  of t h e  t e m p e r a t e  p h a g e  ~, a reac t iva-  
t i on  b y  U V ' d  b a c t e r i a  of t h e  U V  i n a c t i v a t e d  phages 
t o o k  p lace  : w h e n  t h e  s a m e  n u m b e r  of U V ' d  T 3 part icles 

1 j .  j .  WEIGLE, Proc. Nat. Acad. Sci. 39, 628 (1953). 
2 R. DULBECCO, Radiations and Biologie, Oakridge (in press). 
a I). FRASER and R. DULBECCO, Cold Spring Harbor Symposium 

1953. 
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were  p l a t ed ,  for 100 p l a q u e s  on  n o n - i r r a d i a t e d  bac te r i a ,  
600 p l a q u e s  a p p e a r e d  on  i r r a d i a t e d  bac t e r i a .  

T h e  c o n t r o l  p l a q u e s  s h o w e d  t h a t  t h e  s tock  of T 3 used  
c o n t a i n e d  two  h m u t a n t s  a m o n g  12000 h + par t i c les .  
These  h m u t a n t s  give,  on  m i x e d  B + B / 3 a  i nd ica to r ,  
p l a q u e s  t h a t  are  c lea r  r i g h t  f r o m  t h e  b e g i n n i n g  of t h e i r  
g rowth .  A m o n g  t h e  p h a g e s  r e a c t i v a t e d  b y  U V ' d  bac t e r i a ,  
t h e r e  were  61 h m u t a n t s  a m o n g  30000 h + pa r t i c les ,  a 
p r o p o r t i o n  t w e l v e  t i m e s  l a rge r  t h a n  t h a t  of t he  con t ro l .  

T h e  p l a q u e s  of h m u t a n t s  o b s e r v e d  on  i r r a d i a t e d  
b a c t e r i a  were n o t  sec to red .  Some  of these  p l a q u e s  were  
p icked ,  w h e n  v e r y  young ,  a n d  ana lyzed .  E a c h  p l a q u e  was  
f o u n d  to  be  p u r e  w i t h i n  t h e  a c c u r a c y  of ou r  ana ly s i s  
(1%) b u t  d i f f e r e n t  p l a q u e s  were due to  h m u t a n t s  
d i f f e r ing  t h e i r  p l a q u e  m o r p h o l o g y .  

I n  a d d i t i o n  to  these  h m u t a t i o n s ,  o t h e r s  were  o b s e r v e d  
s h o w i n g  d ive r se  p l a q u e  morpho log ie s ,  t h e  inc rease  ove r  
t h e  c o n t r o l  b e i n g  a g a i n  of t he  o rde r  of 10. 

W e  conc lude  t h a t  m u t a t i o n s  in  v i r u l e n t  b a c t e r i o p h a g e  
can  be  i n d u c e d  b y  u l t r a v i o l e t  i r r a d i a t i o n  of t h e  p h a g e s  
a n d  of t h e  b a c t e r i a  in  w h i c h  t h e y  sha l l  m u l t i p l y .  T h u s  
t he  p r o d u c t i o n  of m u t a t i o n s  b y  u l t r a v i o l e t  i r r a d i a t i o n  
is n o t  r e s t r i c t e d  to  t e m p e r a t e ,  i n d u c i b l e  b a c t e r i o p h a g e .  

We wish to express our thanks to Miss L. HUBER for her assist- 
ance during these investigations. 

J. J. WEIGLE a n d  R. DULBECCO I 

D e p a r t m e n t  o/ B iophys i c s ,  Un iver s i t y  o] Geneva, 
A u g u s t  1, 1953. 

R d s u m d  

I1 e s t  poss ib le  d ' i n d u i r e  des  m u t a t i o n s  chez  le b a c t 6 r i o -  
p h a g e  v i r u l e n t  T3. I1 f a u t  p o u r  cela  i r r a d i e r  a v e c  des  
r a y o n s  u l t r a v i o l e t s  et les b a c t d r i o p h a g e s  et les b a c t 6 r i e s  
d a n s  lesquel les  ils se m u l t i p l i e r o n t .  Les  m u t a t i o n s  d o n t  
on a m e s u r 6  la  I r6quence  c o n c e r n a i e n t  le s pec t r e  d ' a c t i o n  
des p h a g e s  (T3h),  ma i s  on  en  a obs e r v6  d ' a u t r e s  a g i s s a n t  
sur  la  m o r p h o l o g i e  des  p laques .  

1 Permanent address: California Institute of Technology, Pasa- 
dena (Calif.). 

Interphase  Nuc le i  and Cell S izes  in a Po lyp lo id  
Ser ies  of S a c c h a r o m y c e s  

V a r i a t i o n s  in  cell d i m e n s i o n s  a n d  f r e q u e n t l y  in  n u c l e a r  
a reas  c o r r e l a t e d  w i t h  degrees  of p l o i d y  a re  well  k n o w n  
cy to log ica l  p h e n o m e n a ;  t h e y  h a v e  b e e n  r e p o r t e d  o f t e n  
in p l a n t s  t h o u g h  t h e i r  o c c u r r e n c e  in h i g h e r  a n i m a l s  is 
less c o m m o n  1. S imi l a r  i n f o r m a t i o n  c o n c e r n i n g  t h e  f u n g a l  
i n t e r p h a s e  n u c l e u s  is l ack ing ,  owing  m a i n l y  to  t h e  
r e c e n t n e s s  of i n t e n s i v e  g e n e t i c a l  i n t e r e s t  in  t h e  fungi .  
U n d o u b t e d  p o l y p l o i d  y e a s t  s tocks  r e c o v e r e d  t h r o u g h  
gene t i ca l  p r o c e d u r e s  h a v e  b e e n  r e p o r t e d ,  h o w e v e r ,  b y  
ROMAN et al. z a n d  b y  LINDEGREN a n d  LINDEGREN 3. 
These  s tocks  were  n o t  i n v e s t i g a t e d  cy to log ica l ly .  On t h e  
o t h e r  h a n d ,  e v e n  cy to log i ca l  c l a ims  4 ( u n s u p p o r t e d  b y  

1 G. FANKHAUSER, Quart. Rev. Biol. 2o, "20 (1945). - G. FANK- 
HAUSER and R. R. HUMPHREY, Proc. Nat. Acad. Sci. 29, 944 (1943). - 
C. ARTOM, C. r. Acad. Lincei 32, 505 (191~3); C. r. Soc. Biol. 99, ~9 
(1928). - F. SCHRADER, Chromosoma 3, 22 (1947). - C. BARIGOZZI, 
Proc. 7 th Int. Cong. Genet., Suppl. (1941). 

2 S. ROMAN, D. C. HAWTHORNE, and H. C. DOUGLAS, Proc. Nat. 
Sci., Wash. 37, 79 (1951). 

3 C. C. LINDEGREN and G. LINDEGREN, J. Gen. Microbiol. 5, 885 
(1951). 

4 B. RANGANATHAN and M. K. SUBRAMANIAM, J. Indian Inst. 
Sci. 3~, 535 (1952). 

a n y  g e n e t i c a l  ana lyses )  of t h e  e x i s t e n c e  of a n  e x t e n s i v e  
h a p l o i d  to  h e x a p l o i d  series  of y e a s t  p r o v i d e  no  i n f o r m a -  
t i o n  r e g a r d i n g  size d i f ferences ,  if any ,  a m o n g  t h e  i n t e r -  
p h a s e  nuc le i  of t h e s e  cells. I n d e e d ,  h a d  s u c h  m e a s u r e -  
m e n t s  b e e n  m a d e  t h e  t r u e  d i m e n s i o n s  of t h e  nuc le i  
w o u l d n o t  h a v e  b e e n  a c c u r a t e l y  assessable ,  s ince  c h e m i c a l  
f i xa t ives ,  such  as t hose  h i t h e r t o  u sed  in y e a s t  cy to logy ,  
y ie ld  a p p r e c i a b l y  s h r u n k e n  p r e p a r a t i o n s .  

The  c lones  of a p o l y p l o i d  ser ies  (k ind ly  s u p p l i e d  b y  
Dr.  C. C. LINDEGREN) we n o w  cons ider ,  a re  of s ingle  cell 
or ig ins .  T h e i r  h a p l o i d ,  d ip lo id ,  t r ip lo id ,  a n d  t e t r a p l o i d  
c o n s t i t u t i o n s  h a v e  b e e n  a d e q u a t e l y  e s t a b l i s h e d  b y  t h e  
LINDEGRENS w i t h  t h e  use  of 6 to  11 g e n e t i c a l  m a r k e r s .  
T h e  p r e s e n t  r e p o r t  c o n c e r n s  cy to log ica l  p r e p a r a t i o n s  of 
t h e s e  c lones  o b t a i n e d  w i t h  t h e  ALTMANN-GERsH 1 
t e c h n i q u e  of f reez ing  a n d  d ry ing ,  of w h i c h  t h e  s u p e r i o r i t y  
o v e r  c o n v e n t i o n a l  c h e m i c a l  f i x a t i v e s  is u n i v e r s a l l y  ack-  
nowledged .  A d v a n t a g e s  of t h e  m e t h o d  cons i s t  p r inc i -  
pa l l y  in  t h a t  s h r i n k a g e  is a b s e n t  or is neg l ig ib le  ; d i f fus ion  
c u r r e n t s  w i t h i n  t h e  cell are  e l i m i n a t e d ;  a n d  m o r p h o -  
logical  a n d  c y t o c h e m i c a l  p r e s e r v a t i o n  of t h e  f ixed  cell 
a p p r o x i m a t e s  t h e  l iv ing  s t a t e  as c lose ly  as is poss ib le  
w i t h  k n o w n  f ix ing  agen t s .  
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Cells for  f r e e z i n g - d r y i n g  were  h a r v e s t e d  f r o m  fer- 
m e n t i n g  c u l t u r e s  as wel l  as f r o m  v i g o r o u s l y  a e r a t e d  
l iqu id  m e d i u m  a n d  f rozen  in  i s o p e n t a n e  cooled  to  -- 155 ° 
C in  l i qu id  n i t r o g e n .  D e h y d r a t i o n  in v a c u u m  a t  -- 30°C 
was fol lowed b y  i m m e r s i o n  of t h e  cells in  ch i l l ed  a b s o l u t e  
a lcohol .  Cel lo id in  sec t ions  of t h e  f ixed  m a t e r i a l  were  c u t  
such  t h a t  t h e i r  t h i c k n e s s e s  o n l y  s l i g h t l y  e x c e e d e d  t h e  
longer  d i m e n s i o n s  of cells of e ach  degree  of p lo idy,  t h u s  
e n s u r i n g  t h e  i nc lu s ion  of whole  as well  as s e c t i o n e d  cells. 
The  c o n v e n t i o n a l  FEULGEN m e t h o d s  (HC10 4 or  HC1 
hydro lys i s )  as wel l  as t he  RAFALKO ~ m o d i f i c a t i o n  were  
u sed  w i t h  or  w i t h o u t  p r e c i p i t a t i o n  of t h e  D N A  as t h e  
l a n t h a n u m  sal t .  A d e q u a t e l y  d i f f e r e n t i a t e d  h e m a t o x y l i n -  
p y r o n i n  p r e p a r a t i o n s  were  also o b t a i n e d .  These  p r e p a r a -  
t i o n s  are  c h a r a c t e r i z e d  b y  e x c e l l e n t  u n i f o r m i t y  of 
s t a i n i n g  w i t h  t h e  n u c l e u s  b e i n g  v e r y  c l ea r ly  d i f f e ren t i -  
a t e d  f r o m  t h e  c y t o p l a s m .  

T h e  i n t e r p h a s e  n u c l e u s  is de f i ned  he re  as t h a t  s ingle ,  
s p h e r i c a l  or  nea r - sphe r i ca l ,  e x t r a - v a c u o l a r  a r e a  s h o w i n g  
a p o s i t i v e  FEULGEN r e a c t i o n .  I h a v e  b e e n  u n a b l e  to  
c o r r o b o r a t e  LINDEGREN'S " n u c l e a r  v a c u o l e "  v iew 3, t h e  
p o l y m o r p h i c  s t r u c t u r e s  i d e n t i f i e d  b y  h i m  as c h r o m o -  
somes  e x h i b i t i n g ,  in  m y  exper i ence ,  n e i t h e r  a FEULGEN 
pos i t i ve  r e a c t i o n  n o r  i nc r ea se s  in  n u m b e r s  c o n s i s t e n t  
w i t h  p lo idy ,  n o r  e v e n  a n  i n v a r i a b l e  p r e sence  in  d i v i d i n g  
cells s t a i n e d  w i t h  t o l u i d i n e  b lue  in  f ixed,  or  in  f resh  we t  
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