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P o l a r i z e d  N e g a t i v e  I n t e r f e r e n c e  i n  t h e  L y s - 5 1  

R e g i o n  o f  Aspergillus n idulans  

I n  Aspergillus nidulans a l y s i n e - r e q u i r i n g  m u t a n t  w a s  
found ,  wh ich ,  b y  i t s  l oca t ion  close to  s u i t a b l e  m a r k e r s ,  
cou ld  be used  in a s t u d y  of  local ized n e g a t i v e  in t e r f e rence .  
The  m u t a n t ,  lys-51, is loca ted  o n  t h e  r i g h t  a r m  of  c h r o m o -  
s o m e  i b e t w e e n  pro-1  a n d  p a b a - 2 ,  as  fo l lows :  
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w h e r e  s i nd i ca t e s  t h e  sp ind l e  f ib re  a t t a c h m e n t ,  a n d  f igu res  
p e r c e n t  c ros s ing -ove r ,  Of  t h e  lys-51 gene,  12 al leles  a r e  
k n o w n  a t  p r e s e n t .  T h e  gene t i c  f ine  s t r u c t u r e  o f  t h i s  
r eg ion  is u n d e r  i n v e s t i g a t i o n .  T h e  al let ic m u t a n t s  a r e  
g r o u p e d  in  t h r e e  c l u s t e r s  (A-C)  o n  t h e  ba s i s  of  r e c o m b i n a -  
t i o n  d a t a ,  a s  i n d i c a t e d  in t h e  d i a g r a m  be low.  
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13.3 2.2 3.5 

[ ........................... I ' " l  l .... 
(1) 20-25 (3) 3 dm (10) 20-23 
(2) 15.9 (4) 74 (11) 89 

(5) 51 (12) 56 
(6) 12-21 
(7) 3 cm 
(8) 13-2 
(9) 88 

F i g u r e s  a b o v e  t h e  l ine g ive  r e c o m b i n a n t s  p e r  105. Be low 
a re  t h e  t w e l v e  s t r a i n s  (1) t o  (12) w i t h  t h e i r  code  n u m b e r s  
w h i c h  a re  u sed  in  t h e  Tab le .  B e t w e e n  ti le t w o  g r o u p  A 
p r o x i m a l  (c loses t  t o  sp ind l e  f ib re  a t t a c h m e n t )  alleles, re-  
c o m b i n a t i o n  is less t h a n  10 -6. T h e  m u t a n t s  of  t h e  r e m a i n -  
ing  t w o  g r o u p s  a re  l is ted in p r o x i m a l - d i s t a l  o r d e r  f r o m  t o p  
to  b o t t o m .  R e c o m b i n a t i o n  b e t w e e n  g r o u p  C alleles 20-23 
a n d  56 is 0.21 • 10 -~. 

T h e  p u r p o s e  of  t h i s  i n v e s t i g a t i o n  w a s  to  c o m p a r e  t h e  
i n t e n s i t i e s  of n e g a t i v e  i n t e r f e r e n c e  o n  e i t he r  s ide  of t h e  
i n t e r v a l  t e s t ed ,  w h e n  l y s i n e - i n d e p e n d e n t  r e c o m b i n a n t s  
we re  se lec ted  f r o m  t h e  o f f s p r i n g  of  a c ross  b e t w e e n  t w o  
m u t a n t s .  T h e  r e s u l t s  of v a r i o u s  c ros ses  are  p r e s e n t e d  in  
t h e  Tab le .  T h e  r e s u l t s  d e m o n s t r a t e  c l ea r ly  t h a t  n e g a t i v e  
i n t e r f e r e n c e  is po la r ized .  F u r t h e r m o r e ,  i t  is a p p a r e n t  t h a t  
t h e  d i r e c t i o n  of  t h e  po l a r i zed  n e g a t i v e  i n t e r f e r e n c e  de-  
p e n d s  o n  t h e  p o s i t i o n  of  t h e  r e c o m b i n i n g  m u t a n t s  w i t h i n  
t h e  i n t e rva l .  

W h e n  m u t a n t s  of  g r o u p  A are  c ros sed  to  m u t a n t s  of  
g r o u p  B, t h e n  t h e  n e g a t i v e  i n t e r f e r e n c e  f o u n d  to  occu r  on  
t h e  p r o x i m a l  s ide is s t r o n g e r  t h a n  t h a t  on  t h e  d i s t a l  side. 
T h i s  r e l a t i on  is r e v e r s e d  w h e n  m u t a n t s  of  g r o u p  B are  
c rossed  to  m u t a n t s  of  g r o u p  C. I n  c rosses  b e t w e e n  A a n d  
C, t h i s  a s y m m e t r y  is fa r  less  s t r i k ing ,  b u t  st i l l  a p p a r e n t l y  
p r e s e n t  s ince  n e g a t i v e  i n t e r f e r e n c e  is in  gene ra l  s o m e w h a t  
s t r o n g e r  o n  t h e  p r o x i m a l  s ide.  

F r o m  t h e s e  o b s e r v a t i o n s ,  t h e  fo l lowing  c o n c l u s i o n s  m a y  
be  d r a w n .  (a) W h e n  r e c o m b i n a t i o n  is r e s t r i c t e d  to  effec- 

Effect of the localization of lys-51 mutants on polarized negative 
interference accompanying exchanges between them, in the cross: 

I I I  
(6.0 units) (4.5 units) 

+ lys-a paba-2 
proximal distal 

pro-1 lys-b + 

Groups and Recombinants Selected + lys reeombinants a, %, with: 
mutants between 

lys-mutants A single A second exchange in 
per 10 s exchange interval 

between a-b 
I II  

Net increase in interval 

I I I  

Differ- 
enee 

A . B  

20-25 • 3 dm 17,5 59.1 30.9 15.3 24.9 10.8 + 14.1 
74 16.9 57.1 38.6 10.8 32.6 6.3 + 26.3 
5l 16.8 61.7 30.3 11.3 24.3 6.8 + 17.5 
12-21 15.9 66.5 27.0 8.5 21.0 4.0 + 17.0 
3 cm 18,1 69.6 22,1 11.4 16.1 6.9 + 9.2 
13-2 14.0 64.5 26.5 11.4 20.5 6.9 + 13.6 
88 13.3 70.0 23.7 7.3 17.7 2.8 + t4.9 

Mean: + 16.1 
C - B  

56 • 3 dm 3.5 62.7 10.6 32.1 4.6 27.6 -- 23.0 
74 4.8 62.2 9.5 31.5 3.5 27.0 -- 23.5 
51 6.7 64.4 8.3 30.1 2.3 25.6 -- 23.3 
12-21 8.2 59.4 12.0 31.0 6.0 26.5 -- 20.5 
3 cln 9.8 57.3 10,5 35.6 4.5 31.1 -- 26.6 
13 2 8.7 58.6 14.0 29.5 8.0 25.0 -- 17.0 
88 10.2 58.7 14.3 29.1 8.3 24.6 -- 16.3 

Mean: -- 21.5 
A ' C  

20-25 - 89 22.4 59.4 25.7 17.7 19.7 13.2 + 6.5 
20-23 26.9 64.2 22.7 15.0 16.7 10.5 + 6.2 

15-9 - 56 24.3 63.0 22.7 16.9 16.7 I2.4 + 4.3 
89 25.5 58.0 21.3 23.0 15.3 18.5 -- 3.2 
20-23 18,4 61.5 25.1 17.7 19.1 13.2 + 5.9 

Mean : + 3.9 

~A minimum of 300 recombinants were tested in each cross, The frequency of triple exchanges (which can be derived from the Table) varied 
between 1.0 and 5.3. 
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t i ve ly  pa i r ed  regions,  t h e  i n t e n s i t y  of n e g a t i v e  in t e r f e rence  
in a d j a c e n t  i n t e r v a l s  shou ld  be  n e g a t i v e l y  co r re l a t ed  w i t h  
t he  l e n g t h  of t he  i n t e r v a l  w i t h i n  w h i c h  a n  e x c h a n g e  is 
se lected (PRITCHARD1). Th i s  is n o t  found  in  ou r  d a t a .  
(b) N e i t h e r  does  t h e  l e n g t h  of t he  i n t e r v a l  inf luence  t h e  
d i rec t ion  of such  p o l a r i z a t i o n  as  c a n  be obse rved  to occur  
in n e g a t i v e  in t e r f e rence  (SIDDIQI a n d  PUTRAMENT2). (C) 
W h e n  t he  a s s u m p t i o n  is m a d e  t h a t  t he  pos i t ion  of t h e  
pa i r ing  s e g m e n t  is fixed, t h e n  a r e l a t i onsh ip  shou ld  exis t  
b e t w e e n  t he  loca t ion  of m u t a n t  s i tes  w i t h i n  such  a seg- 
m e n t ,  a n d  t he  i n t e n s i t y  of n e g a t i v e  in t e r f e rence  r e su l t i ng  
on b o t h  sides of t h e  selected in t e rva l .  I n  crosses where  a n  
a s y m m e t r y  is found ,  t h e  i n t e r v a l  of se lec t ion lies nea r  one  
of t h e  e n d s  of t h e  s egmen t .  I n  th i s  case one  c a n  p r e d i c t  
a n  inve r se  co r re l a t ion  b e t w e e n  t h e  i n t e n s i t y  of n e g a t i v e  
in te r fe rence  a n d  t h e  loca t ion  of t h e  se lec ted  i n t e r v a l  
(F ixed  P a i r e d  Regions ,  ~TADLER 8 a n d  TOWE). Howeve r ,  
t he  r e l a t i o n s h i p  in our  d a t a  is t h e  e x a c t  oppos i te  of t h i s  
expec t a t i on .  

Zusammen[assung. I n  K r e u z u n g e n  zwischen  12 Allelen 
de r  L y s i n - h e t e r o t r o p h e n  M u t a n t e  lys-51 y o n  Aspergillus 
nidutans w u r d e  au f  das  gleichzci t ige V o r k o m m e n  zus~itz- 
l icher  Aus t ausche re ign i s se  zu b e i d e n  Se i t en  des  lys-51- 
Locus  geach te t .  Dabe i  wurde  polar i s ie r te  n e g a t i v e  I n t e r -  
ferenz fes tgeste l l t ,  de r en  S t~rke  u n d  V o r z u g s r i c h t u n g  
n i c h t  v o m  A b s t a n d  zwischen  zwei lys-51-Allelen abh i ing ig  
s ind.  
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D i e  W i r k u n g  d e r  A s k o r b i n s i i u r e  a u f  d i e  
K a t a l a s e i n d u k t i o n  i n  M i k r o o r g a n i s m e n k u l t u r e n  

E i n e  c h a r a k t e r i s t i s c h e  E i g e n s c h a f t  de r  ae roben ,  bzw. 
f a k u l t a t i v e n  M i k r o o r g a n i s m e n  ist, dass  sic f iber eine 
K a t a l a s e a k t i v i t l i t  ver f t igen  x. Der  na t i i r l i che  I n d u k t o r  des 
E n z y m s  i s t  der  Sauers toff ,  bzw.  das  im Laufe  des Zell- 
s tof fwechsels  e n t s t a n d e n e  P e r o x y d  ~. Dies  beweis t ,  dass  
die Z e l l a t m u n g  in e n g e m  Z u s a m m e n h a n g  nf i t  der  Ka t a l a se -  
akt iv i t~i t  s t eh t .  Das  E n z y m  e r sche in t  in de r  K u l t u r  n a c h  
d e m  A b s i n k e n  de r  Sauer s to f f t ens ion ,  d .h .  im  Verh~ l tn i s  
zu r  Z e l l v e r m e h r u n g  v e r s p ~ t e t  3. Die  expe r imen te l l e  Fes t -  
s te l lung ,  dass  die A n w e s e n h e i t  de r  die Saue r s to f f t ens ion  
des  NAhrbodens  h e r a b s e t z e n d e n  Askorb insAure  die Per -  
o x y d a s e a k t i v i t ~ t  h e m m t ,  liess die U n t e r s u c h u n g  de r  
Asko rb in s i i u r ewi rkung  a u f  die K a t a l a s e i n d u k t i o n  in- 
t e r e s s a n t  e rsche inen .  

Die  Ver suche  w u r d e n  a n  Staphylococcus aureus-Schfit- 
t e l k u l t u r e n  v o r g e n o m m e n ,  die m i t  40 ml  au f  p H  7,3 ein-  
ges te l l t e r  N ~ h r b o u i l l o n  a n g e s e t z t  wurden .  Der  eine Tell  
d i e n t e  zu r  Kont ro l le ,  w~ihrend de r  a n d e r e  1% A s k o r b i n -  
s~ure  en th ie l t .  I n  den  zu v e r s c h i e d e n e n  Z e i t p u n k t e n  de r  
I n k u b a t i o n  e n t n o m m e n e n  P r o b e n  wurde  au f  j o d o m e t r i -  
s c h e m  ~'Vege die IKata laseakt iv i tAt  b e s t i m m t  4, w~thrend 
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Fig. 1. Darstellung der relativen Enzyminduktion einer Zelle auf 
Grund der auf gleiche Densit/itswerte berechneten KatalaseaktiviUit. 

d e r  Askorb ins~turegeha l t  d u r c h  T i t r i e r e n  m i t  2, 4-Dichlor-  
p h e n o l - i n d o p h e n o l  e r m i t t e l t  wurde  5. 

F i g u r  1 v e r a n s c h a u l i c h t  die V e r i t n d e r u n g  de r  au f  a n a -  
loge Dens i t / i t swer t e  bezogenen  Ka ta l a seak t iv i t~ t t  zu ver-  
s ch i edenen  Z e i t p u n k t e n  der  I n k u b a t i o n .  Wie  ers icht l ich ,  
wi rd  die K a t a l a s e  im Laufe  de r  E n t w i c k l u n g  de r  Mikro-  
o r g a n i s m e n  al lmXhlich induz ie r t .  

Die 2knderung de r  Ka ta l a seak t iv i t~ i t  und  des Askorb in -  
s~turegehaltes de r  K u l t u r  geh t  aus  F i g u r  2 he rvor .  
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Fig. 2. VerSnderung des Askorbinsiiuregehaltes der Kultur, sowie der 
t,:atalaseaktivit~t in askorbinsRurehalfigen (schraffiert) lind t,:on- 

trollkulturen (weiss). 
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