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A Thymidine-Induced Sex-Linked, Sex-Limited Temperature-Sensitive Lethal and the Significance 
of Modifier Genes in Drosophila melanogaster 

In  an earlier repor t ,  t he  au tho r  1 inves t iga ted  a group 
of eight  sex-l inked lethals  induced  in D. mela~cogaster b y  
feeding it on t hymid ine -con ta in ing  cul ture  m e d i u m  2. One 
out  of these  e ight  behaved  as a t empera tu re - sens i t i ve  
lethal .  This  has been  ma in t a ined  in a ba lanced  s tock 
(against  y Sc sl In  49 Sc 8) in our labora tory .  A pure  s tock 
of this  le thal  (denoted as 1 t~) has  been  es tabl ished and  
kep t  a t  26~ The f ecund i ty  and  fer t i l i ty  are re la t ive ly  
good. The homozygous  females  are viable  a t  16 ~ and  
26 ~ the  hemizygous  males  a t  26 ~ only. The p resen t  
note  is a comple te  analysis  of th is  le thal  (see also SuzuKI 
and DUCK s and SUZUKI, PITERNICK et al.4). 

The stock employed for the localisation carried the 
markers w sn B in the X-chromosome. By the usual 
crossing-over technique the lethal factor i ts was found 
to be located at 52 -4- 1%. An examination of the salivary 
gland chromosomes stained with aeetie-orcein revealed 
no gross changes and deletion of the size of one band could 
not be ruled out. It seems very probable that the lethal 
factor is a point mutation. Further, as the lethal effect 
of Its is found to set in in the late third instar larvae/early 
pupae stage, this has been termed as a L/Pr-boundary 
lethal. 

To explain the difference in the survival-behaviour 
of the males and females, as mentioned above, one might 
presume (see HADORN~) that in the females the activity 
of the ring-gland hormones produced is strong enough 
to make them cross the L/Pr threshold and let them 
survive at both temperatures. In males it is insufficient 
at 16 ~ but strong enough for survival at 26 ~ However, 
this is just a conjecture. 

The rest of the genotype being identical for both of 
the sexes, the temperature-sensitivity of the present 
lethal factor may be a result of its interaction with some 
modifying factor (denoted as 'm') located on the X-chromo- 
some. In males, the modifier is present in a single dose, 
whereas in females the dose is doubled (2 X-chromosomes) 
and the effect might be potentiated (HERSKOWlTZ~). 

To verify the above hypothesis, the homozygous 
females i t; m/it;m were mated to normal Oregon males 
and the emerging females I ts m/+ + in turn mated to 
y SoS i In 49 Sc s males. The resulting recombinant and 

n o n - r eco mb i n an t  females  were individual ly  m a t e d  to  
y So s l  I n  49 Scs males and  a large n u m b e r  of cul tures  
s t a r t ed  a t  26~ Out  of 154 cul tures  checked for the  
presence  or abscence of normal  males,  13 were  w i t h o u t  
normal  males.  Assuming  the  e s t ima ted  n u m b e r  of the  
+ m geno type  to be equal  to  1 t~ + genotype ,  th is  would 
give a crossing-over  ra te  of t he  order  of 26/154 or 17%. 
The 13 cultures,  cor responding  to  t he  geno type  l t s +  
(devoid of m) behave  as le thal  bo th  a t  26 ~ and  16~ 
being no longer t empera tu re - sens i t ive .  This  observa t ion  
is i m p o r t a n t  f rom general  biological considera t ions  as 
it  po in t s  out  t h a t  t he  deleter ious  effects  of cer ta in  genes 
migh t  au tomat ica l ly  be c o m p e n s a t e d  by  others.  Fur the r ,  
t he  t e rms  such as ' sub-vi ta l ' ,  ' semi- le thal '  and  'pene-  
t rance '  win  new signif icance in t he  l ight  o f  t he  p resen t  
observat ions .  More exper imen t s  are under  progress  and  
will be repor ted  e lsewhereL 

Zusammen/assung. ]3ei Drosophila melanogaster wurde  
ein tempera turabh~ingiger  Le ta l f ak to r  gefunden.  Die 
Tempera tu rabhs  der  Mani fes ta t ion  wird mi t  dem 
Vorhandense in  yon  Modif ika t ionsgenen erkl/irt. 
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Modifications with Chelating Agents of the Effects of y-Ray Fractionated Exposures on Chromosome 
Aberrations 

In  previous expe r imen t s  1 w i th  Nigella damascena seeds, 
we showed t h a t  f rac t iona t ion  of 7-ray doses results  in a 
decrease of ch romosome  aber ra t ion  frequencies  when  
in tervals  of t ime  be tween  the  two exposures  are longer 
t h a n  3 rain 20 see and shor te r  t h a n  5 rain 20 sec. In  th is  
p l an t  mater ia l ,  t he  effect  of f rac t iona t ion  was concerned 
wi th  aber ra t ions  of the  ch romosome  class only in which  
exchanges  are m u c h  more  af fec ted  t h a n  breaks.  In  th is  
research,  i t  was clear t h a t  we were deal ing wi th  fast  
re joining processes in which  ionic bonds  are general ly  
imputed~,  3 which  excludes the  pa r t i c ipa t ion  of some 
act ive  metabol i sm.  In  view of these  exper iments ,  chela t ing  
agents  were t e s t ed  to  modi fy  the  effects  of ionizing radia-  
t ions  and  found  to  be act ive  on ch romosome  breakage  as 
well as ca t ion s t a rva t ion  a-6. In  th is  respect ,  e thy lene  
d iamine  te t ra -ace t ic  acid (EDTA) ~, s, 2, 2 ' -d ipyr idyl  9 and 

somet imes  Cupfer ronl~  were t h o u g h t  to  ac t  by  a mecha-  
n ism of chela t ion  of nuclear  components .  

The p resen t  expe r imen t s  are des igned to  t e s t  whether ,  
in our biological sys tem,  chela t ing  agents  can influence 

1 j .  and M. MOUTSCHEN-DAHMEN and J. GILOT, Experientia 24, 
843 (1968). 

2 D. MAZlA, Prec. natn. Aead. Sei. U.S.A. 40, 521 (1954). 
8 D. STEFFENSEN, Prec. natn. Aead. Sci. U.S.A. dl, 155 (1955). 
4 D. STEFFENSEN, Radiat. Res. 5, 597 (1956). 
5 D. STEFFENSEN, Genetics 42, 239 (1957). 

R. A. NILAN and L. L. PHILIPS, NW. Sei. 37, 139 (1957). 
S. WOLFF and H. E. LUIPPOLO, Prec. natn. Acad. Sci. U.S.A. 
42, 510 (1956). 

8 A. L. DELONE, Dokl. Aead. Nauk SSSR J19, 800 (1958). 
9 N. S. COHN, Exp1 Cell Res. 24, 596 (1961). 

x0 ]3. KmLMA~r J. biophys, biochem. Cytol. 2, 543 (1957). 


