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Table I. Sex ratios derived from maternal  and paternal infection Table II. Sex ratio derived from paternal administration of lactate 
with the lactate dehydrogenase (LDH) virus dehydrogenase (LDH) 

Items Experimental  mice Control I tems Experimental Control 
Dam Sire mice mice �9 mice 
infected ~ infected 

Litters 27 20 
Litters 36 54 50 Babies 175 124 
Babies 239 326 310 Weanlings 131 108 
Weanlings 198 276 270 Male : female offspring (number) 63 : 77 b 59 : 57 
Infected weanlings (%) 60 0 0 Male: female sex ratio (%) 45 : 55 a 51 : 49 
Male: female offspring 111:105 b 128:168~ 148:142 a 
(number) 
Nale:female'sex ratio (%) 51:49 43:57 * 51:49 ~ Each sire received 5 i.p. injections of homologous mouse LDH 

(20,000 U/24 h) beginning at 8-12 days before conception. ~ The 
sex of 35 offspring could not  be determined. ~ The sex of 8 offspring 
could not be determined, a p >  0.10. Intraperitoneal injection of 0.10 ml of plasma containing 

10 ~.0 IDs0/ml of LDH virus at 10-19 days before conception, b The 
sex of 23 offspring could not be determined, c The sex of 30 off- 
spring could not  be determined, a The sex of 20 offspring could 
not  be determined. ~ P < 0.01. 

m g c a n i s m e  i m p l i q u 6  d a n s  ce  p h 6 n o m ~ n e ,  les r 6 s u l t a t s  
o b t e n u s  j u s q u %  p r 6 s e n t  s e m b l e n t  i n s u f f i s a n t s  p o u r  
p e r m e t t r e  u n e  c o n c l u s i o n .  

i t  w a s  n o t  p o s s i b l e  to  m a i n t a i n  a c o n s t a n t  e n z y m e  
e l e v a t i o n  b y  p e r i o d i c  a d m i n i s t r a t i o n  of  h o m o l o g o u s  
L D H .  A c c o r d i n g l y ,  t h i s  f i n d i n g  s h o u l d  be  r e g a r d e d  a s  
p a r t i a l  o r  i n c o n c l u s i v e  s u p p o r t  for  t h e  a s s u m p t i o n  t h a t  
t h e  l eve l  o f  p l a s m a  L D H  i n  t h e  m a l e  p a r e n t  is  n o t  a f a c t o r  
in  t h e  a l t e r a t i o n  of  t h e  s e x  r a t i o  8. 
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Rdsumd. O n  m e t  e n  6 v i d e n c e  le fa~t  q u e  le v i r u s  L D H  
e x e r c e  u n  e f f e t  s u r  la  p r o p o r t i o n  de s  s e x e s  c h e z  Ies s o u r i s  
p a r  l ' i n t e r m 6 d i a i r e  d u  pgre .  E n  ce q u i  c o n c e r n e  le 
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logy, Birmingham, Alabama 35233 (USA). 

Effects of T e m p e r a t u r e  on the D e v e l o p m e n t  of Scutel lar Bris t les  

T h e  s c u t e l l u m  of  Drosophila melanogaster f l ies  u s u a l l y  
h a s  4 m a c r o c h a e t e s ,  1 a t  e a c h  of  t h e  2 a n t e r i o r  c o r n e r s  
a n d  2 c lose  t o  t h e  p o s t e r i o r  m a r g i n .  I n  f l ies  w i t h  m o r e  t h a n  
4 s c u t e l l a r  b r i s t l e s  t h e  e x t r a  b r i s t l e s  c a n  o c c u r  a t  t h e s e  
p o s t e r i o r  a n d  a n t e r i o r  s i t e s  o r  On t h e  d o r s o - l a t e r a l  m a r -  
g ins  o f  t h e  s c u t e l l u m  b e t w e e n  t h e  a n t e r i o r  a n d  p o s t e r i o r  
s i t e s  ( i n t e r s t i t i a l  b r i s t l e s )  1. 

T h e  n u m b e r  a n d  p o s i t i o n s  of  e x t r a  s c u t e l l a r  b r i s t l e s  
c a n  be  m o d i f i e d  b y  t h e  t e m p e r a t u r e  a t  w h i c h  t h e  f l ies  a r e  
c u l t u r e d  ~. N o t  a l l  s t o c k s  of  D. mela~zogaster e x h i b i t  t h e s e  
t e m p e r a t u r e  e f f e c t s  b u t  w h e n  t h e y  a r e  p r e s e n t  t h e  m e a n  
s e u t e l l a r  b r i s t l e  n u m b e r  is i n v e r s e l y  r e l a t e d  to  t h e  c u l t u r e  
t e m p e r a t u r e .  I n  a d d i t i o n  f l ies  c u l t u r e d  a t  2 9 ~  o f t e n  
h a v e : a  h i g h e r  p r o p o r t i o n  o f  p o s t e r i o r  b r i s t l e s  a n d  f e w e r  
a n t e r i o r  b r i s t l e s  t h a n  f l ies  f r o m  t h e  s a m e  s t o c k  c u l t u r e d  
a t  l o w e r  t e m p e r a t u r e s .  

T h e  m e a n  s c u t e l l a r  b r i s t l e  n u m b e r  of  a w i l d - t y p e  s t o c k  
( A t h e n s ) ,  m a i n t a i n e d  a t  2 5 ~  w a s  4.56,  61.0~o of  t h e  
e x t r a  b r i s t l e s  w e r e  i n t e r s t i t i a l ,  34.7~o a n t e r i o r  a n d  4.3~ 
p o s t e r i o r .  C u l t u r i n g  t h e  A t h e n s  s t o c k  a t  2 0 ~  h a d  n o  
e f f ec t  o n  t h e  p r o p o r t i o n  o f  f l ies  w i t h  e x t r a  b r i s t l e s  o r  o n  
t h e  m e a n  b r i s t l e  n u m b e r  . b u t  t h e  p r o p o r t i o n  o f  e x t r a  
a n t e r i o r  b r i s t l e s  i n c r e a s e d  to  49~o ( T a b l e  I).  A t  2 9 ~  t h e  
A t h e n s  s t o c k  h a d  a l o w e r  m e a n  s c u t e l l a r  b r i s t l e  n u m b e r  
a n d  2 5 %  o f  t h e  f l ies  h a d  e x t r a  b r i s t l e s ,  a l l  in p o s t e r i o r  
p o s i t i o n s .  1 0 %  of  t h e  f l ies  c u l t u r e d  a t  2 9 ~  h a d  less  t h a n  
4 s c u t e I l a r  b r i s t l e s  a n d  w i t h o u t  e x c e p t i o n  t h e  b r i s t l e s  
w e r e  m i s s i n g  f r o m  a n t e r i o r  s i t e s .  

M a l e  f l ies  f r o m  t h e  A t h e n s  s t o c k  w e r e  c r o s s e d  to  f e m a l e s  
c a r r y i n g  t h e  s e c o n d  a n d  t h i r d  c h r o m o s o m e  m a r k e r s  P m  
a n d  Md r e s p e c t i v e l y .  T h e  r e s u l t i n g  Pro~+, Md/+ f l ies  
w e r e  i n t e r m a t e d  a n d  t h e i r  p r o g e n y  c u l t u r e d  a t  20~ 
M a l e  a n d  f e m a l e  p r o g e n y  of  e a c h  of  t h e  4 m a r k e r  g e n o -  
t y p e s  w e r e  a s s a y e d  t o  d e t e r m i n e  t h e  e f f ec t  o n  s c u t e l l a r  
b r i s t l e  n u m b e r  of  A t h e n s  s e c o n d  a n d  t h i r d  c h r o m o s o m e s .  

T h e s e  d a t a  ( T a b l e  I I )  s h o w  t h a t  a l t h o u g h  t h e  m e a n  
s c u t e l l a r  b r i s t l e  n u m b e r  o f  t h e  A t h e n s  s t o c k  is  t h e  s a m e  

Table I. Effect of culture temperature on the seutellar bristle 
numher  of the Athens stock 

Culture 
tempera- 
ture 

Joint mean % flies ~0 extra bristles at the 
scutellar with extra 3 sites 
bristle numbers bristles 
of females and Posterior Anterior Inter- 
males. P A stitial 

I 

20 ~ 415 46.4 - 49.0 51.0 
25 ~ 4.5 42.3 4.3 34.7 61.0 
29 ~ 4.3 25.0 100 - - 

1 A. FRASER, Genetics d8, 497 (1963). 
13. PENNYClJICrr and A. FRASER, Aust. J. biol. Sci. t7, 764 (1954). 
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a t  20~ as a t  25 ~ flies homozygous  for A thens  th i rd  
ch romosomes  and  he te rozygous  for A thens  second 
ch romosomes  have  a h igher  mean  scutel lar  br is t le  n u m b e r  
a t  20 ~ t h a n  the  Athens  stock.  There  is an in te rac t ion  
be tween  second and  th i rd  chromosomes  in t he  A thens  
s tock a t  20 ~ reducing the  m e a n  scutel lar  br is t le  number .  
Nega t ive  i n t e r ch romosoma l  in te rac t ions  affect ing scutel-  
lar  br is t le  n u m b e r  h a v e  previous ly  been  descr ibed 8, t and  
m i g h t  be expec ted  to  be a fea ture  of such a h ighly  
canal ized charac ter .  

In  order  to  inves t iga te  a possible deve lopmen ta l  basis  
for th is  in te rac t ion  the  t e m p e r a t u r e  effect ive per iod 
(TEP) of scutel lar  brist le  fo rma t ion  was examined.  For  
these  expe r imen t s  the  egg lay ing  per iod was  res t r ic ted  to  
4 h to  reduce var iab i l i ty  in larval  deve lopmen ta l  stages.  
Eggs  f rom the  Athens  s tock were collected on yeas t  
seeded agar  discs which  were  subsequen t ly  placed in 
1/2 pin* milk  bo t t l es  w i th  s t a n d a r d  cul ture  m e d i u m  and  
t r ans fe r red  to  t he  r e l evan t  cul ture  env i ronment ,  i ml  of a 
solut ion of 3 pa r t s  e thy l  alcohol to  1 p a r t  glacial acetic 
acid was  added  to  the  surface of t he  agar  to p romo t e  egg 
laying. 

Table II. Effects of Athens second and third chromosomes on 
seutetlar bristle number 

Genotypes 

Pm Md Pm 4- :t: Md • • 
+ + + + + +  + +  

Mean scutellar 4.4 5.6 4.3 4.5 
bristle number 
% flies with 52.2 68.9 23.2 38.3 
extra bristles 

Table III. Effects of periods at 20 ~ and 29 ~ on scutellar bristles 

Culture temperature Joint % flies % extra bristles 
during larval and pupal mean with at the 3 sites 
stages seuteltar extra 

bristle bristles 
1st 2nd 3rd Pupal number P A I 
instar instar instar stages 

20 20 20 4.5 46.4 - 49.0 51.0 
20 20 - 5.1 66.6 0.6 47.1 52.3 
- 20 5.1 71.2 0.8 29.7 69.5 
29 29 29 4.3 25.0 100 - - 
29 29 - 4.2 15.5 37.3 32.5 30.2 
- 29 - 4.1 8.0 50.8 11.5 30.7 

Culture temperature 25 ~ unless indicated otherwise. 

Table IV. Effect of culture temperature on scutellar bristle number 

Hours at 29 ~ Joint mean % flies with % extra bristles at 
after eggs laid seutellar extra the 3 sites 
before transfer bristle bristles 
to 20 ~ number P A I 

48 5.2 75.4 - 38.4 61.8 
72 5.2 76.2 - 33.3 66.4 
96 5.1 71.3 - 32.4 67.6 
120 4.6 43.5 0.8 33.1 66.1 
144 4.3 31.9 32.8 25.8 41.4 

Until emergence 4.2 12.8 70.0 10.0 20.0 

The larvae  were allowed to develop a t  25 ~ for va ry ing  
periods,  re la ted  to t he  larval  instars ,  before  being t rans -  
ferred to 20 ~ or 29 ~ and  subsequen t ly  t r ans fe r red  back  
to  25 ~ a t  t he  da rk-eyed  pupa l  s tage for t he  adul ts  to 
emerge.  

P re l imina ry  exper imen t s  conf i rmed CHILD'S 5 f inding 
t h a t  t e m p e r a t u r e  changes  dur ing  the  f irs t  ins ta r  of larval  
d e v e l o p m e n t  had  no effect  on scutel lar  br is t le  number .  
However ,  adul t s  whose th i rd  ins ta r  larval  s tage was cul- 
tu red  a t  20 ~ had  the  same m e a n  scutel lar  br is t le  num-  
bers as flies whose second and  th i rd  ins ta r  larvae  had  
been cul tured  at  20 ~ (Table I I I ) .  These  m e a n  scute l lar  
br is t le  number s  were h igher  t h a n  those  of flies t h a t  
comple ted  deve lopmen t  a t  20 ~ The da t a  indicate  t h a t  
whereas  t he  t e m p e r a t u r e  effect ive per iod  of the  A t h ens  
th i rd  chomosome  effects  on scutel lar  brist le  n u m b e r  
occurs dur ing  the  th i rd  larval  instar ,  a p ropor t ion  of t he  
negat ive  in te rac t ion  be tween  second and  th i rd  chromo-  
somes occurs dur ing  the  pupa l  stages. 

The da t a  (Table I I I )  also show t h a t  a t  29 ~ the  posi t ion 
of ex t ra  scutel lar  br is t les  is af fec ted  dur ing  the  pupa l  
s tages as the  largest  p ropor t ion  of ex t ra  pos ter ior  brist les  
occurs in flies which  comple te  d e v e l o p m e n t  a t  29 ~ 

In  some exper imen t s  A thens  larvae  were also t rans -  
ferred to  20~ to  comple te  d e v e l o p m e n t  af ter  va ry ing  
per iods  of t ime  a t  29 ~ These resul ts  (Table IV) conf i rm 
the  f inding t h a t  the  T E P  at  20 ~ is in the  t h i rd  instar .  
As flies which  comple te  d e v e l o p m e n t  a t  29 ~ have  a h igh 
p ropor t ion  of ex t ra  pos ter ior  br is t les  (Table IV) i t  seems 
l ikely t h a t  the  T E P  for pos ter ior  br is t les  occurs dur ing  
the  pupa l  Stages. 

An in teres t ing  fea ture  of these  da t a  is t h a t  flies which  
developed for up to  96 h a t  29 ~ before t r ans fe r  to  20 ~ 
have  a h igher  m e a n  scutel lar  br is t le  n u m b e r  t h a n  flies 
cul tured ent i re ly  a t  20 ~ Exposu re  to 29~ pr ior  to  t he  
T E P  at  20~ appears  to r emove  a p ropor t ion  of t he  
nega t ive  in te rac t ion  betweeri  A thens  second and  th i rd  
chromosomes  a t  20 ~ 

Thus  the  main  T E P  for scutel lar  br is t le  n u m b e r  is in 
the  th i rd  ins ta r  be tween  48 and  98 h af ter  the  eggs ha tch .  
The 2 imaginal  discs f rom pa r t  of which  the  scute l lum 
develops are evagina ted  in to  the  b o d y  cav i ty  of the  
larvae  a few hours  before the  second larval  moul t  and  it 
seems likely t h a t  the i r  br is t le  forming  po ten t i a l  is un-  
affected by  t e m p e r a t u r e  before evagina t ion  occurs. 

"Negative in te rac t ions  affect ing scutel lar  br is t le  n u m b e r  
can somet imes  be r emoved  by  an appropr ia te  scale. I t  
would be inappropr i a t e  to  scale out  t he  nega t ive  in ter-  
ac t ion in t he  A thens  s tock now it  has  been  shown to  have  
some deve lopmenta l  significance. 

Rdsumd. Chez la Drosophile ,  le t rois i6me s tade  larvaire  
s 'av6re 8tre la pr incipale  p6riode d u r a n t  laquelle la 
t emp6ra tu re  exerce une inf luence sur la fo rma t ion  des 
poils. I1 semble  toutefois  p robable  qu 'apr6s  le d6but  de la 
p u p a t i o n  la t emp6ra tu r e  a un effet  sur la local isat ion des 
poils surnum6raires .  Une  in te rac t ion  chromosomale  
n6gative,  a y a n t  un effet  sur  le n o mb re  des polls scutel-  
laires, s ' exp l iquera i t  pa r  le processus de d 6 v e l o p p e m e n t .  

J. GIBSON 

Department of Genetics, University of Cambridge, 
Cambridge (England), 30 June 1969. 

3 A. FRASER, W. SNOWCROFT, R. NASSER, H. ANGELES and G~ 
BRAVO, Aust. J. biol. Sci. 78, 619 (1965). 

4 j .  R. S. WHITTLE, Ph.D. Thesis, University of Cambridge (1967). 
5 G. P. CHILD, Genetics 20, 127 (1935). 


