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I n  Drosophila melanogaster t r a n s l o c a t i o n s  of al l  poss ib le  
k i n d s  were obse rved  in  17 .92% of t h e  F x cu l tu res  (N = 
1000) a f t e r  i r r a d i a t i o n  of ma les  w i t h  4452 R of X - r a y s  ~. 
The  m a j o r i t y  of t he se  t r a n s l o c a t i o n s  (12.36%) were such  
ones  b e t w e e n  t he  c h r o m o s o m e s  2 a n d  3. Th i s  l as t  f igure  
c o m p a r e s  wel l  w i t h  more  r e c e n t  d a t a  for  2-3  t r a n s l o c a -  
t ions .  W i t h  a dosage  of 4000 R of X - r a y s  14 .39% were  
r ecove red  2~ a n d  w i t h  3360 R X - r a y s  14 .3% ~s. 

These  va lues  for  t o t a l  t r a n s l o c a t i o n  p r o d u c t i o n  in  Dro- 
sophila a re  on ly  ha l f  or  less of t h e  va lues  we h a v e  o b s e r v e d  
w i t h  Culex. I t  m i g h t  be  m e n t i o n e d  he re  t h a t  also in 2 
o t h e r  m o s q u i t o  species, i.e. Culex tritaeniorhynchus a n d  
Aedes albopictus, t h e  f igures  were  of t h e  same  order  of 
m a g n i t u d e .  

I t  is d i f f icul t  t o  give a n  e x p l a n a t i o n  for t h e  excep-  
t i ona l l y  h i g h  va lues  for  t r a n s l o e a t i o n  p r o d u c t i o n  in 
mosqu i tos .  One  poss ib i l i ty  cou ld  be  t h a t  t h e  c h r o m o -  
somes  in  t h e  s p e r m  of m o s q u i t o s  a re  in  such  a pecu l i a r  
s p a t i a l  pos i t i on  t o  each  o t h e r  t h a t  t r a n s l o c a t i o n s  c a n  
occur  m u c h  m o r e  eas i ly  t h a n  in Drosophila. T h e  v e r y  
long  a n d  s l ende r  s p e r m  h e a d  in m o s q u i t o s  seems  to  
i nd i ca t e  a pos i t i on  of t h e  c h r o m o s o m e s  pa ra l l e l  t o  each  
o ther .  B u t  t h i s  idea  h a s  to  b e  d i sca rded  becaus e  t h e  
a c t u a l  e x c h a n g e  of c h r o m o s o m a l  s e g m e n t s  occurs  p r o b -  
ab ly  d u r i n g  k a r y o g a m y  w h e n  t h e  c h r o m o s o m e s  h a v e  t h e  
poss ib i l i ty  of free m o v e m e n t .  

A n o t h e r  e x p l a n a t i o n s  seems  to  be  more  l ike ly  a n d  is 
offered he re  as a w o r k i n g  hypo thes i s .  T he  m i t o t i c  
c h r o m o s o m e s  of Drosophila h a v e  a t o t a l  l e n g t h  of 7.6 ~ m  
(t  = 1.8 ~ m ;  n = 2.6 ~xm; I I I  = 3.2 ~ m ;  IV,  t h e  d o t l i k e  
ch romosome ,  n o t  t a k e n  i n t o  accoun t ) ,  b u t  t h e  t o t a l  
l e n g t h  for  Culex is 21.1 ~ m  (I = 5.6 v m ;  I I  = 7.4 [zm; 
I l i  = 8.1 ~m).  Acco rd i ng l y  t h e  t o t a l  c h r o m o s o m e  l e n g t h  
of Culex is a l m o s t  3 t i m e s  (2.8) t h a t  of Drosophila. T h e  
obse rved  va lues  of t r a n s l o c a t i o n s  show a l m o s t  t h e  s ame  
n u m e r i c a l  cor re la t ion .  The re fo re  t h e  n u m b e r  of t r a n s -  

loca t ions  wh ich  can  be  p r o d u c e d  in a n  a n i m a l  w i t h  a 
c e r t a i n  dosage  of i r r a d i a t i o n  poss ib ly  depends  o n  t h e  
t o t a l  l e n g t h  of t h e  ch romosomes .  Th i s  c an  on ly  be  t a k e n  
as a v e r y  c rude  a n d  a p p r o x i m a t e  s t a t e m e n t  of a h y p o t h e -  
sis, as  i t  does  n o t  t a k e  i n to  c o n s i d e r a t i o n  o t h e r  fac to rs  
l ike  v o l u m e  a n d  d e n s i t y  of  t h e  ch romosomes .  Conf i rma-  
t i on  or  r e j e c t i o n  of t h e  h y p o t h e s i s  needs  c o m p a r a t i v e  
d a t a  f rom o t h e r  ob jec t s  bes ides  Drosophila a n d  Culex. 
I t  c an  be  e x p e c t e d  t h a t  s u c h  d a t a  b e c o m e  a v a i l a b l e  in 
due  t i m e  w i t h  t h e  e x t e n s i o n  of t h e  s emis t e r i l i t y  p r inc ip le  
for  con t ro l  of o t h e r  h a r m f u l  insec ts  ~4. 

Zusammen]assung. I n  A n b e t r a c h t  de r  t h e o r e t i s c h e n  
u n d  in e i n e m  F r e i l a n d e x p e r i m e n t  be re i t s  e rwiesenen  
M6gl i chke i t  de r  B e k A m p f u n g  yon  S c h a d i n s e k t e n  d u t c h  
F re i l a s sung  semis ter i le r  Tiere w u r d e  die  P r o d u k t i o n  v o n  
T r a n s l o k a t i o n e n  u n d  d a m i t  v e r b u n d e n e r  Semis te r i l f t l i t  
bei  de r  S t echmi i cke  Culex pipiens u n t e r s u c h t .  Die  To ta l -  
r a t e  de r  e r zeug t en  T r a n s l o k a t i o n e n  l i eg t  be i  S tech-  
m i i cken  i m  Verg le ich  zu Drosophila au f f a l l end  hoch .  E s  
b e s t e h t  o f f enba r  e ine  K o r r e l a t i o n  zwi schen  de r  G e s a m t -  
l~inge de r  C h r o m o s o m e n  u n d  de r  T r a n s l o k a t i o n s r a t e .  
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T h e  Spec i f i c  L o c a l i z a t i o n  of  D ie thy l  S u l p h a t e - I n d u c e d  S e c o n d  C h r o m o s o m e  R e c e s s i v e  Lethal  
M u t a t i o n s  in  Drosophila melanogaster 

T h e  c u r r e n t  i n t e r e s t  in  t h e  spec i f ic i ty  for  gene m u t a -  
t i on  s h o w n  b y  chemica l  a n d  phys i ca l  m u t a g e n s  on  euka -  
ryo t i c  mic rob i a l  s y s t e m s  1, ha s  encouraged  us to  look for 
specif ic i ty  in  t he  d i s t r i b u t i o n  of recessive l e t h a l  m u t a -  
t ions  a long  t h e  second c h r o m o s o m e  of Drosophila a f t e r  
t r e a t m e n t  w i t h  d i e t h y l  su lpha te .  

3/Iaterial and methods. N e w l y - h a t c h e d  wild t y p e  (Ore- 
gon-K)  Drosophila males  were t r e a t e d  w i t h  0 .5% d i e t h y l  
s u l p h a t e  for  48 h b y  a n  a d u l t  feed ing  m e t h o d  2; t h e y  were 
then ,  i n d i v i d u a l l y  m a t e d  to  2 CyL4/Pnl  females ,  for  
3 days ,  as  t h e  f i r s t  m a t i n g  for  t h e  d e t e c t i o n  of second  
c h r o m o s o m e  recess ive  l e t h a l  m u t a t i o n s  s. T h e  s a m p l i n g  
p r o c e d u r e  used  al lows t h e  r ecove ry  of ge rm cells w h i c h  
were p r e s e n t  as s p e r m a t o z o a  o v e r  t h e  pe r iod  of t h e  
t r e a t m e n t ,  a n d  c o n s e q u e n t l y  l e tha l s  a r i s ing  in  t h e  b r o o d  
s a m p l e  f rom i n d i v i d u a l  males ,  do so i n d e p e n d e n t l y  of 
one  ano the r ,  i.e. t h e y  do  n o t  occur  b y  c lonal  origin.  
However ,  in  o rde r  to  be  sure  of t he  i n d e p e n d e n t  or ig in  
of t he  le thals ,  on ly  1 l e t h a l  was  t a k e n  f rom a n y o n e  male .  
Moreover ,  to  e l i m i n a t e  t he  p resence  of s p o n t a n e o u s  
l e tha l s  wh ich  m i g h t  h a v e  been  p r e s e n t  before  t r e a t m e n t ,  
ma le s  wh ich  gave  a p p r o x i m a t e l y  equa l  or  g r ea t e r  n u m -  
be r s  of l e t h a l  to  n o n - l e t h a l  cu l tu re s  in  t h e  F 3, were 
n o t  used.  

Results and discussion. T h e  t r e a t m e n t  i nduced  225 
l e t ha l s  in  884 c h r o m o s o m e s  t e s t e d  f rom 91 males,  i.e. 

25 .4% second c h r o m o s o m e  recess ive  l e t h a l  m u t a t i o n s .  
47 of t h e  91 ma les  y ie lded  1 or  2 le thals ,  b u t  i t  was  
poss ib le  to  e x a m i n e  on ly  38 o u t  of t h e  47 le tha l s  chosen  
owing to  loss d u r i n g  m a i n t e n a n c e .  Semi- le tha l  m u t a t i o n s  
were  exc luded.  

Tes t s  of t he  38 l e tha l s  for a l le l i sm in ail  poss ib le  pa i r -  
wise c o m b i n a t i o n s  (703 s epa ra t e  crosses) s h o w e d  t h a t  
18 of t h e  l e tha l s  were non- iden t i ca l  (non-a l le l ic ) ;  a l l  
t hese  crosses  showed  t h e  usual  2 :1  p h e n o t y p i c  r a t i o  
e x p e c t e d  f rom non-a l le I ic  crosses 3. T h e  m a j o r i t y  of t h e  
r e m a i n d e r  of  t he  l e tha l s  behaved ,  w h e n  crossed  w i t h  
c e r t a i n  o thers ,  in a m a n n e r  e x p e c t e d  f r o m  a series  of 
o v e r l a p p i n g  deficiencies,  i.e. a X b  a n d  b X c  show 
al lel ism, whi l s t  a X c show non-a l l e l i sm.  4 of t h e  l e tha l s  
showed  i d e n t i t y  b y  the  a l le l i sm tes t s .  These  l a t t e r  20 
l e tha l  s tocks  were a g a i n  t e s t e d  for  a l le l i sm 3 more  
t i m e s  w i t h  t he  s ame  resul t s ,  b u t  n o w  inc lud ing  also 
rec iproca l  crosses to  exc lude  t h e  t y p e  of s y n t h e t i c  l e t h a l  
r epor t ed  b y  BATTEN a n d  THODAY 4. Thus ,  t h e  l e tha l s  
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m a y  be d iv ided  into  3 groups;  18 non-ident ical ,  4 iden- 
t ical  and 16 'par t i a l ly '  identical .  The  le thals  f rom all  
3 groups were n e x t  mapped  on the  ch romosome  by  
separa te ly  crossing individuals  (CyLa]Iethal) f rom each 
le thal  s tock  in mass  cu l ture  to  a s tock homozygous  for 
t he  recessive visible second chromosome markers ,  d u m p y  
wing (dp), b lack  body  (b), c innabar  eye (cn) and b rown  
eye (bw); these markers  span bo th  a rms  of t he  chromo-  
some (Figure). Pheno typ ica l ly  wild t y p e  F 1 females  
(lethal]dp, b, cn, bw) f rom each cross were mass 
m a t e d  to CyL4/lethal  males f rom thei r  own le thal  s tock  
to produce  F~ wild type  p rogeny  which have  e i ther  the  
non-crossover  le thal /dp,  b, cn, bw genotype  or the  
le thal /dp,  b, cn, bw, where  one or  more  of the  vis ible  
markers  has  been lost  by  cross ingover  wi th  the  le tha l  
ch romosome in t he  F 1 female  (crossover types).  The  
occurrence of a non-crossover  or  a crossover  t y p e  in 
these pheno typ ica l ly  wild t y p e  indiv iduals  is de te rmined  
by  separa te ly  tes t  crossing males,  in which cross ing-over  
does no t  occur  to  dp, b, cn, bw  females.  The  posi t ion 
of a le tha l  on the  chromosome is obta ined  f rom the  occur-  
rence  of bo th  reciprocal  r ecombinan t s  in t he  region in 
which the  le thal  lies, and the  absence of one or  o the r  
of the  reciprocal  r ecombinan t s  in o ther  marked  regions. 
The  mapp ing  of the  le thal  be tween  the  markers  f lanking  
i ts  posi t ion is de te rmined  f rom the  re la t ive  f requency  of 
each  reciprocal  r ecombinan t  in t he  progeny.  The  s t anda rd  
error  of  a locat ion was ca lcula ted  by  the  fo rmula  of 
Reeve  (NAFEI and  AUERBACH~), namely ,  S.E.  = 
( a -  1 ) x  (1 - - b ) / n ,  where  a and b are t he  loci  of t h e  
outs ide  markers  l imi t ing  the  segment  in which t h e  
le thal  is found, (a --  1) and (1 - -  b) are t he  d is tances  of 
the  le thal  to these  loci, and n is the  n u m b e r  of males 
scored in the  r e l evan t  segment .  The  locat ions repor ted  
in the  present  paper  have  s tandard  errors of be tween  
0.6-0.8 c M  ~. 

The  s t r iking resul t  f rom the  mapp ing  of t he  d ie thy l  
su lphate- induced le thals  is the  local izat ion of all  le thals  
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at  one or more  of 3 d is t inc t  regions along the  chromosome.  
Each  of the  4 ident ica l  le thals  m a p  a t  each of 3 regions, 
25-34 cM,  51-52 cM, and  74-84 cM,  t h a t  is, each behaves  
f rom its mapp ing  as a t r ip le  lethal .  The  18 non- ident ica l  
le thals  a l l  m a p  a t  e i ther  or  b o t h  of 2 regions;  7 m a p  
be tween  25-34 c2~I, 8 m a p  be tween  74-84 c#l ,  and  3 
m a p  as double  m u t a n t s  a t  bo th  t he  25-34 c M  and the  
74-84 c M  regions. The  par t i a l ly  ident ical  tethals  m a p  
in a s~milar w a y  to the  non- ident ica l  lethals, 5 be tween  
25-34 cM, 7 be tween  74-84 c M  and 4 as double  mu tan t s  
a t  bo th  the  25-34 and 74-84 c M  regions. The  behav iour  
of the  pa r t i a l ly  ident ical  le thals  by  tes t  of al lel ism is 
compat ib le  w i th  the i r  localizat ion,  t h a t  is, t h e y  m a p  in 
the  posi t ions necessary for thei r  grouping  as par t icu lar  
sets of pa r t i a l ly  ident ical  lethals.  

I t  is to  be no ted  t h a t  t he  25-34 c M  region lies in the  
midd le  of t he  left  a rm of t he  second chromosome (2L), 
and  t h a t  of t h e  74-84 c M  region in t he  midd le  of  t h e  
r igh t  a rm (2R), whi ls t  t he  51-52 c M  region is close to  
the  he te rochromat i c  region (Sp-f, spindle  f ibre a t t ache-  
m e n t  of the  Figure).  I t  is also perhaps  of in teres t  t h a t  
all three  regions in which the  le thals  map  include posi- 
t ions of ra ther  intense puff ing a c t i v i t y  in the  sa l ivary  
gland chromosomes  of t he  Oregon-K s tock s. 

I t  has not  been possible to s tudy  the  associat ion of the  
le thals  wi th  ch romosome aber ra t ions  since the  le thals  
were lost  dur ing  our  m o v e  f rom Thessaloniki  to  Patras .  
However ,  no d i s tu rbance  of t he  normal  l inkage re la t ion-  
ships of t h e  markers  used has  been observed in  t h e  

• mapp ings  of t he  Iethals.  I t  is hoped  to r epea t  and ex tend  
the  work  in v iew of t h e  s t r iking resul ts  obta ined .  

Rdsumd. La local isat ion des muta t ions  r&ess ives  16tales 
produi tes  pa r  le d i6 thyl -sulphate  sur le second chromo-  
some de la Drosophile,  a mont r6  que ce mutag~ne  pos- 
s&de une ac t ion  r e m a r q u a b l e m e n t  sp6cifique. Ainsi  routes  
les muta t ions  se local isent  dens  trois  r6gions. D ' a u t r e  
part ,  l ' analyse  par  , l e  tes t  d'all61isme~ de 38 muta t ions  
I6tales p r o v e n a n t  i n d 6 p e n d a m m e n t  l 'une  de l ' au t re  a 
permis  de d is t inguer  3 groupes de 16taux: l & a u x  iden- 
t iques,  non- iden t iques  e t  ,pa r t i e l l ement~  ident iques .  
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D i s t r i b u t i o n  of  l e tha l s  a l o n g  t h e  s e c o n d  c h r o m o s o m e .  T h e  a r e a s  
between 2 arrows indicate the regions in which the lethals were 
localized. Scale: i centimorgan = 2 ram. eM = centimorgans, and 
are units of crossing-over. 
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L a i c h - R f i u b e r n  u n d  - K a n n i b a l i s m u s  be i  s y m p a t r i s c h e n  A n u r e n - K a u l q u a p p e n  1 

Material u**d Methode. Von  der  Fes t s t e l lung  ansgehend,  
dass K a u l q u a p p e n  yon  Rana temporaria in e inem Kuns t -  
weiher  Laich  von  versch iedenen  sympa t r i schen  Anuren-  
ar ten  verzehren  ~, wurden  v o m  Apri l  bis im Ju l i  1970 
un te r  vere inhe i t l i ch ten  Bed ingungen  147 Versuche m i t  
K a u l q u a p p e n  von  Rana temporaria, R. ridibunda, Bu[o 

calamite, Hyla arborea und  Bombina variegata versus  
Laich  v o n  Rana esculenta, Bu]o calamite, Hyla arborea 
und Bombina variegate durchgeft ihr t .  

Die K a u l q u a p p e n  verschiedener  Al terss tad ien  wurden 
ar tweise  in Plast ikgef/ issen m i t  10 1 Wasser  im Fre ien  
gehal ten.  Der  0-3t~igige, be f ruch te te  Laich  wurde  in 


