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diploid se t  4-~. Since in the  numerous  d i f fe rent  sect ions 
examined ,  never  has  more  t h a n  one pa i r  of these  s t ruc-  
tu res  for diploid ch romosome  c o m p l e m e n t  been  observed,  
i t  is t e m p t i n g  to specula te  t h a t  th is  s t ruc tu re  could cor- 
respond  to  the  nucleolar  organiz ing region (NOR), which  
is visual ized as a secondary  cons t r ic t ion  a t  the  opt ical  
level. Moreover,  t he  s imi lar i ty  be tween  the  charac ter i s t ics  
of th is  s t ruc tu re  found  dur ing  meiot ic  division and  those  

of t he  N O R  descr ibed in A. cepa microspores% suggest  
t h a t  we are looking a t  the  same region t h ro u g h  the  dif- 
fe rent  s tages of meiosis. 
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Summary. Three  d i f fe ren t  m a t i n g  sys tems  based on the  p roduc t ion  of virgin females  in F~ and the  e l iminat ion  of unde-  
sired males  in F 2 are p roposed  for an efficient  isolat ion of X- l inked  male  steri le m u t a t i o n s  in Drosophi la  melanogas te r .  

Male steri le m u t a t i o n s  in Drosophi la  me lanogas te r  p rov ide  
a useful tool  to s t u d y  the  cont ro l  of spe rm d e v e l o p m e n t  
a t  the  gene and ch romosomal  level 3-5. A t  least  for t he  X 
chromosome,  t he  large m a j o r i t y  of m u t a t i o n s  are known  
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Test for Fertility 

Fig. 1. Mating scheme 1 for isolation of X-linked male sterile mu- 
tations in Drosophila melanogaster. The Killer-prune system and 
Muller-5 balancers were combined in such a way that in F 1 all males 
died, and in F 2 those not bearing a mutagenized (EMS treated) X 
chromosome were eliminated. The test for fertility could be carried 
out simply by transferring all male-producing F 2 cultures into fresh 
vials and watching for larval growth survival. In ease a mutation 
was found, +EMs/FM6 females were crossed to FM6 males for main- 
taining the mutant stock. M-5-1, Muller-5 balaneer (In(1)scSlLscS~+ S, 
sc SlscSw~B) carrying a lethal. It was produced as follows: prune (pn) 
females were crossed to mutagenized M-5 males. F 1 females were set 
up in single cultures with pn males; FM6, First Multiple 6 (In(1)FM6, 
y31aseSdm B); K-pn, Killer-prune. 

to in ter fere  wi th  spermatogenes i s  : in 180 f rom 192 m u t a n t  
s tocks tes ted ,  no ma t u r e  mot i le  spe rm was foundG. Some 
addi t iona l  use of X- l inked  male  steri le m u t a t i o n s  can be 
inferred f rom the  f indings abou t  t he  remain ing  12 m u t a n t  
s tocks:  t h e y  showed abnormal i t ies  in ma t i n g  behavior% 
spe rm t rans fe r  5, acrosome reac t ion  5 or only  a low n u m b e r  
of weakly  moti le  spe rm was p roduced  6. 
We are in te res ted  in m u t a t i o n s  affect ing the  male  ac- 
cessory gland (paragonial) prote ins .  T h e y  should enable  
us to  clarify t he  func t iona l  significance of these  prote ins .  
We assume t h a t  some of t h e m  are steri le and  migh t  belong 
to  tile group of m u t a t i o n s  which  in ter fere  w i th  spe rm 
t ransfer .  F r o m  the  above da ta ,  only  a ve ry  low f requency  
of such m u t a t i o n s  could be expec ted .  An economic  screen- 
ing sys t em should faci l i ta te  our  project .  
Our s y s t em is based  on Muller 's  s t a n d a r d  p rocedure  for 
de t ec t ing  X- l inked  recessive le thals  and steri le factors  7, s 
We found t h a t  i t  was desirable  to  e l iminate  or s impl i fy  
the  fo l lowing  t ime-consuming  s teps :  first,  t he  collection 
of virgin females  in F z, and  second,  the  t e s t  for fer t i l i ty  
wi th  F 2 males bear ing a mu tagen ized  X chromosome.  
Figure  1 p resen t s  the  ma t i n g  scheme which  has  been re- 
alized by  us. The Ki l le r -prune  s y s t em was  ut i l ized to  
p roduce  virgin females  in F 1 : all flies which  bear  a Killer-  
p rune  (K-pn) allele and are homozygous  or hemizygous  
respec t ive ly  for p rune  (pn) die as larvae  9, z0. To s impl i fy  
the  t e s t  for fert i l i ty,  we in t roduced  a le thal  fac tor  in to  
t he  Muller-5 (M-5) balancer .  As a consequence,  only  
those  males  which  car ry  a mutagen ized  X chromosome  
emerge in the  Fa. Thus,  the  t e s t  for fer t i l i ty  can easily 
be u n d e r t a k e n  by  t rans fe r r ing  the  offspr ing into fresh 
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v i a l s  a n d  w a t c h i n g  for  l a r v a l  g r o w t h  s u r v i v a l .  T h e  M-5-1 
b a l a n c e r  is  p r i n c i p a l l y  a C I B  c h r o m o s o m e  v b u t  i t  o f f e r s  
t h e  a d v a n t a g e  t h a t  f e w e r  d o u b l e  c r o s s i n g - o v e r s  occu r ,  d u e  
t o  a l a r g e r  e x t e n t i o n  o f  t h e  i n v e r t e d  r e g i o n  s. T h e  i n d u c e d  
l e t h a l  s h o u l d  h a v e  a 1 0 0 %  p e n e t r a n c e .  T h e  M-5-1 b a l a n c e r  
w a s  c h o s e n  a m o n g  20 d i f f e r e n t  M-5-1 c h r o m o s o m e s .  I n  
t h e  p r o g e n y  of  t h e  t e s t  c r o s s  ( M - 5 - 1 / p n ; +  f e m a l e s  x + ;  
K - p n  m a l e s )  a b o u t  400 f e m a l e s  b u t  n o  m a l e s  w e r e  f o u n d .  
F M 6  p r o v i d e s  a f u l l y  b a l a n c e d  s y s t e m ,  s i n c e  F M 6 / F M 6  
females are sterile due t0 din; therefore separation of 
female genotypes becomes unnecessary. In addition, 
FM6 is a somewhat better crossing-over suppressor than 
M-511, z2. It is unnecessary to remove K-pn genes, since 
they do not interfere and will probably be lost in later 
generations. 
As mutagenizing agent, ethyl methane sulfonate (EMS) 
was used z~. Flies were routinely" fed i0 ml of a 0.5% 
(v/v) EMS solution in 1% sucrose for 24 h, resulting in a 
lethal factor frequency of 28-37%. Among 9527 X 
chromosomes tested, 171 male sterile mutations were 
found (1.8%). With regard to mutations affecting the 
paragonial proteins, we were fortunate to find just one 
mutation. In flies bearing this mutation a main band 
(SD S polyacrylamide gel i~) is reduced to a very low level. 
Alternative systems, not realized by us, are proposed in 
mating schemes 2 and 3 (figures 2 and 3). In mating 
scheme 2 pn and K-pn are substituted by maroonlike 
(mal). The real system is based on the fact that the purine 
concentration in the medium can be adjusted to a level 
not tolerated by real flies but tolerated by + fliesZS-IL 

A n o t h e r .  p o s s i b i l i t y  is t h e  u s e  of  t e m p e r a t u r e - s e n s i t i v e  
l e t h a l s  is ( f igure  3). I n  g e n e r a l ,  a m o n g  t h e  E M S - t r e a t e d  X 
c h r o m o s o m e s  b e a t i n g  a s i ng l e  l e t h a l ,  a t  l e a s t  1 0 . 7 %  c a n  
b e  e x p e c t e d  t o  c a r r y  a h e a t - s e n s i t i v e  a n d  1 . 5 - 3 %  a co ld -  
s e n s i t i v e  l e t h a l  is, 19. O n c e  r ea l i zed ,  t h e r e  is a n  a d v a n t a g e  
in  t h i s  s y s t e m  d u e  t o  t h e  f a c t  t h a t  in  Fx o n l y  1 c l a s s  o f  
f e m a l e s  wil l  be  p r o d u c e d ;  t h e r e f o r e  s e p a r a t i o n  o f  f e m a l e  
g e n o t y p e s  b e c o m e s  u n n e c e s s a r y .  
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Fig. 2. Mating scheme 2 for isolation oi X-linked male sterile mu- 
tations in Drosophila melanogaster. Instead of the Killer-prune 
system, the maroonlike (mal) system is proposed for the production 
of virgin females in F 1. According to Finnerty et a l )  v, one would 
have to maintain parental  flies for 2-3 days in half-pint bottles 
filled with s tandard food. Immediately after transfer, 1-2 ml of a 
0.2% purine (Sigma P 6880) solution should be added homogeneously 
to the already growing culture. Abbreviations as in figure 1. 
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Fig. 3. Mating scheme 3 for isolation of X-linked male sterile mu- 
tations in Drosophila melanogaster. Muller-5 balancers carrying 
temperature-sensitive lethals are proposed for the production of 
virgin females in F1, and for the elimination of undesired males in F 2. 
In contrast to mating schemes 1 and 2, only 1 class of females would 
be produced in F v M-5-1ts, Muller-5 balancer carrying a temperature- 
sensitive lethal. Other abbreviations as in figure 1. 


