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G e n o t y p i c  C o n t r o l  o f  M a t i n g  T i m e s  i n  
D r o s o p h i l a  m e l a n o g a s t e r  

M a n y  e x p e r i m e n t s  h a v e  b e e n  ca r r ied  o u t  on  b e h a v i o u r a l  
differences b e t w e e n  s t r a i n s  of m a m m a l s  a n d  insec t s  ~,2, 
b u t  few of  these  s tud ies  lend  t h e m s e l v e s  to  a comple t e  
analys is  of t he  c o m p o n e n t s  of v a r i a n c e  ( add i t ive  genet ic ,  
d o m i n a n c e  a n d  e n v i r o n m e n t a l )  con t r o l l i ng  t h e  c h a r a c t e r  
Under analys is ,  w h i c h  is necessa ry  to  a c c u r a t e l y  assess t he  
h e r i t a b i l i t y  of t he  c h a r a c t e r  s. F o r  t h i s  reason,  i t  was  de-  
cided to t a k e  a b e h a v i o u r a l  c h a r a c t e r  in  Drosophila of 
obvious  se lec t ive  s ignif icance,  n a m e l y  t he  t i m e  t a k e n  for 
pairs  of p r ev ious ly  u n m a t e d  flies to  ma te .  

The  e x p e r i m e n t a l  p r o c e d u r e  cons is ted  of s to r ing  un-  
m a t e d  ma les  a n d  females  s ing ly  in  t u b e s  u n t i l  t h e y  were 
6 days  old, t h e n  a single ma le  was s h a k e n  in w i t h  a s ingle 
female  a n d  o b s e r v e d  u n t i l  c o p u l a t i o n  began .  T he  t i m e  in  
m i n u t e s  for  t h i s  to  occur  was  t h e n  recorded .  Those  n o t  
m a t i n g  in 40 m i n  were r ecorded  as u n m a t e d .  T he  s tocks  
Used cons i s ted  of 6 i n b r e d  l ines b u i l t  u p  b y  b r o t h e r - s i s t e r  
m a t i n g  for a t  l eas t  100 genera t ions .  D a t a  were col lected 
f rom t h e  6 i n b r e d  lines, t h e  15 possible  crosses b e t w e e n  
the  i nb red  l ines a n d  t h e  15 rec iproca l  crosses, t h u s  m a k i n g  
up  a comple t e  dial lel  cross. Fo r  each  of t he  36 crosses, 14 
t r ia ls  were  ca r r ied  o u t  sp l i t  i n to  t w o  repl ica tes  of 7. 

T a b l e  I(a) gives t he  m e a n  n u m b e r  of m a t i n g s  o u t  of 7 
Occurring in < 1 1  ra in  for t he  36 crosses. I n  Tab le  i (b) ,  
t he  m e a n s  for  t h e  hybrids of a g iven  i n b r e d  line as female  
P a r e n t  crossed w i t h  all o t h e r  i n b r e d  lines, a n d  as ma le  
p a r e n t  c rossed  w i t h  all  o t h e r  i n b r e d  lines, a re  c o m p a r e d  
With t h e  m e a n s  for t he  a p p r o p r i a t e  i n b r e d  lines. :Except  
for l ine  N2, t h e r e  is c o n s i d e r a b l e  h y b r i d  v igour  in  t h e  fre- 
q u e n c y  of  m a t i n g  in < 1 1  m i n  especial ly  for t he  O R  line. 
The  overa l l  d i f ference b e t w e e n  t he  h y b r i d s  a n d  inb reds  
is s ign i f i can t  ( P  < 0.01). Since t h e  d a t a  cons i s t  of p r opo r -  
t ions  of m a t i n g s  o u t  of a f ixed to ta l ,  i t  is more  cor rec t  to  
a p p l y  t he  a n g u l a r  t r a n s f o r m a t i o n  a before  ca r ry ing  o u t  
tes t s  of s ignif icance,  s ince t h e n  t he  va r i ances  are inde-  
p e n d e n t  of the  m e a n s  a n d  m e r e l y  d e p e n d  on  t h e  sample  
size (7) on  which  each  o b s e r v a t i o n  is based.  Af te r  t r a n s -  
fo rmat ion ,  t he  dif ference b e t w e e n  t h e  h y b r i d s  a n d  inbreds  
r e m a i n s  s ign i f i can t  ( P  < 0.02). 

An  ana lys i s  of v a r i a n c e  (Table  I I )  can  be  done  on  t h e  
da ta .  I n  t h i s  analysis ,  w h i c h  was ca r r ied  o u t  b y  t h e  
m e t h o d s  of GRIFFING 5,s a f t e r  a p p l y i n g  t h e  a n g u l a r  t r a n s -  
fo rmat ion ,  t h e  i n b r e d  lines were  omi t t ed ,  so t h a t  un -  
biassed e s t i m a t e s  of t he  p o p u l a t i o n  c o m p o n e n t s  of var i -  
ance  could  be o b t a i n e d ,  T h e  ana lys i s  shows t he  genera l  
Combining ab i l i t y  c o m p o n e n t  to  be h i g h l y  s igni f icant .  
I n s p e c t i o n  of t h e  m e a n s  in  T a b l e  I (b)  shows t h i s  to  be  
m a i n l y  due  to  t he  l ine O R  h a v i n g  a be t t e r ,  a n d  N1 a 
Poorer  c o m b i n i n g  ab i l i t y  t h a n  t h e  o t h e r  lines. The  
va r i ance  for specific c o m b i n i n g  ab i l i t y  is also s igni f icant .  
In  pa r t i cu la r ,  t h e  h y b r i d s  b e t w e e n  l ines N1 a n d  N2 m a t e d  
less f r e q u e n t l y  t h a n  would  be  expec t ed  on  t he  bas is  of 
t he i r  genera l  c o m b i n i n g  abil i t ies.  There  were also signi-  
f i can t  rec iproca l  differences.  H y b r i d s  b e t w e e n  N2 a n d  
Y1, a n d  b e t w e e n  G5 a n d  Y2 showed  large rec iproca l  
differences.  

Based  on  t h e  m e a n  squa re s  i t  is poss ible  to  o b t a i n  
Variances for t h e  genera l  c o m b i n i n g  ab i l i ty  (O'2g.c.a.) a n d  
Specific c o m b i n i n g  ab i l i t y  (azs.c.a.), a n d  hence  t h e  a d d i t i v e  
genet ic  v a r i a n c e  (a~) a n d  d o m i n a n c e  v a r i a n c e  (a~D) 5'6. 
The  ana lys i s  g a v e  a"04 = 513, a ~ ) -  169, a n d  t h e  env i ron-  
m e n t a l  v a r i a n c e  a } = 1 6 6  (Table  I I ) ,  so g iv ing  t h e  
h e r i t a b i l i t y  h ~ =  (a~/a~ + a~)+ ~ )  = 0.605, showing  the  
Very g r e a t  i m p o r t a n c e  of i n d e p e n d e n t l y  a c t i n g  genes  in  
d e t e r m i n i n g  t he  m a t i n g  f requency .  I t  is i n t e r e s t i ng  t h a t  
When t he  ana lys i s  was  r e p e a t e d  on  t he  r e su l t s  for < 2 1  

rain,  h a =  0.510 a n d  for  < 4 1  rain,  h ~ = 0 . 3 4 2 .  T h i s  p ro-  
gress ive  r e d u c t i o n  in h" w i t h  t i m e  was  due  to  e~ decreas-  
ing  as  cry) increased ,  t h e  v a l u e  for  a~  n o t  c h a n g i n g  m u c h .  
T h u s  in i t ia l ly ,  e2,.,.a, a n d  a~ are  high,  so t h a t  i n d e p e n -  

Table I. The numbers of successful matings out of 7 occurring in less 
than 11 nlin 

(a) Mean numbers mating {based on two replicates) 

Female Male pareut 
parent 

N1 N2 YI Y2 G5 OR 

N1 1.5 2.5 3 O 2 4,5 
N2 3 4.5 1 2.5 2,5 5.5 
YI 2,5 4.5 2 3.5 3.5 6.5 
Y2 1 5 2.5 0.5 4 7 
G5 4.5 1.5 2.5 0.5 1.5 4.5 
OR 6.5 4 4 5.5 6 1 

(b) Mean numbers for hybrids and inbred lines 

Inbred Hybrids Inbred 
line lines 

Female parent Male parent 
crossed with the crossed with the 
5 other stocks 5 other stocks 

N1 2.4 3,5 1.5 
N2 2.9 3.5 4.5 
Y1 4.1 2,6 2 
Y2 3.9 2,4 0.5 
G5 2,7 3.6 1.5 
OR 5.2 5,6 1 

Overall mean 3.53 3,53 1.83 

Table II. Ana|y~s of variance of the dialtel cross 

d.f. Mean square F P 

General combining 5 2554.805 13.42 <0.O01 
ability (g.c.a.) 

Specific combining 9 504.1~9 3.04 <0.05 
ability (s.c.a,) 

Reciprocal 15 499,582 3.02 <O.01 
effects 

Error 30 165.670 

2 =256.334 2 2 = 4  =512.668, ag.v,a, , as.c.a. ~ a ~  ~169-230 , 2a~.c.a. 

a~ =165.670, 
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d e n t l y  ac t ing  genes are i m p o r t a n t ;  however ,  w i t h  t i m e  
a~s.c.a.= a~)increases, so t h a t  specific crosses a n d  h e n c e  
specific gene  c o m b i n a t i o n s  become  p rogress ive ly  more  
i m p o r t a n t .  

The  o t h e r  t e m p o r a l  v a r i a t i o n  obse rved  was  the  pro-  
gressive r educ t i on  in t h e  d i s c r epancy  b e t w e e n  t h e  in- 
b r eds  a n d  h y b r i d s  w i t h  t ime,  i.e. t h e  inbreds ,  a l t h o u g h  
t a k i n g  longer  to  ma te ,  e v e n t u a l l y  t e n d  to  c a t c h  up  w i th  
the  hybr ids .  

In  conclusion,  the re fore ,  the  g e n o t y p e  exe r t s  a n  ex- 
t r e m e l y  i m p o r t a n t  in f luence  on  t h e  t i m e  flies t ake  to  m a t e .  
Since th i s  m u s t  be  an  i m p o r t a n t  c o m p o n e n t  of f i tness,  

a n y  v a r i a t i o n s  in  t i m e s  occur r ing  in the  wild m u s t  be of 
e v o l u t i o n a r y  s ignif icance.  

Rdsumd. Chez q u e l q u e s  ligndes pures  e t  h y b r i d e s  de 
Drosophila melanogaster l ' a c c o u p l e m e n t  sexue l  s 'effectue 
avec  des  v i tesses  var iab les ,  On  p e u t  conc lu re  que  la con- 
s t i t u t i o n  g 6 n o t y p i q u e  exerce  une  a c t i o n  tr~s i m p o r t a n t e  
su r  la v i tesse  de  l ' a c c o u p l e m e n t .  

P. A. PARSONS 

Department o/Zoology, University o/ ~¢etbourne, 
Victoria (Australia), March 26, 7964. 

A Biologically Active Analogue of Oxytocin not  
Containing a Disulfide Group 

A consp icuous  s t r u c t u r a l  f ea tu re  in  t h e  molecule  of 
o x y t o c i n  (I, X =  S, R =  NH2) a n d  r e l a t ed  n e u r o h y p o -  
p h y s i a l  pep t ides  is t h e  p resence  of a t w e n t y - m e m b e r e d  
r ing  i n c o r p o r a t i n g  t h e  d isul f ide  b o n d  of a cys t ine  resi-  
due  1,2. I t  ea r ly  a p p e a r e d  t h a t  th i s  s t r u c t u r a l  f ea tu re  was 
necessa ry  for  biological  a c t i v i t y  s ince de su l fu r a t i on  of 
o x y t o c i n  3,4 or  i t s  r e d u c t i o n  fol lowed b y  a l k y l a t i o n  s'6 
gave  b io logica l ly  i nac t i ve  p r o d u c t s L  R e c e n t  work  s h a s  
conf i rmed  ear ly  c la ims  9'x° t h a t  the  r e d u c e d  form of oxy-  
toc in ,  now k n o w n  to  be  t he  acycl ic  cys te ine  pept ide ,  has  
no  u t e r o t o n i c  ac t iv i ty .  T h e  resu l t s  of s tud ie s  on a r a n g e  
of s y n t h e t i c  o x y t o c i n  ana logues ,  as r e c e n t l y  s u m m a r i z e d  
a n d  d iscussed  b y  JARVIS a n d  DU V I G N E A U D  11, h a v e  
s h o w n  t h a t  a n y  c h a n g e  in t h e  size of t he  r ing  i nco r po ra t -  
ing t h e  d isul f ide  g r o u p  led to a s h a r p  decrease,  or  com-  
ple te  d i sappea rance ,  of biological  ac t iv i ty .  Such  a n  effect  
m i g h t  be ascr ibed  e i t he r  gene ra l ly  to  a c h a n g e  in t h e  
t o p o c h e m i s t r y  of the  nmlecule ,  r e su l t i ng  f rom t h e  c h a n g e  
in r ing  size, or  more  specif ical ly  to  i t s  in f luence  o n  t he  
r e a c t i v i t y  of t h e  d isul f ide  bond .  SCHWARTZ, RASMUSSEN 
et  al. TM, in  a series of s tudies ,  e s t ab l i s hed  a co r re l a t ion  
b e t w e e n  the  biological  effects of o x y t o c i n  a n d  vasopres s in  
on  t h e  k i d n e y  a n d  t o a d  b ladder ,  a n d  t he  a m o u n t  of rad io-  
a c t i v i t y  b o u n d  to the  t a r g e t  t i ssue  a f t e r  a d m i n i s t r a t i o n  of 
t he  label led h o r m o n e  a n d  re leased f rom i t  b y  t r e a t m e n t  
w i t h  thiols .  I t  was  p l aus ib ly  sugges ted  TM t h a t  a t  a n y  r a t e  
one  of t h e  molecu la r  e v e n t s  l ead ing  to  t h e  m a n i f e s t a t i o n  
of biological  a c t i v i t y  i n v o l v e d  r eac t ion  of t h e  d isut f ide  
g r o u p  of t he  h o r m o n e  w i th  su l fhyd ry l  g roups  on  t he  re- 
cep to r  w i t h  f o r m a t i o n  of a h o r m o n e - r e c e p t o r  disulf ide  
bond .  

In  o rde r  to  e s t ab l i sh  u n e q u i v o c a l l y  w h e t h e r  t h e  role of 
t h e  disulf ide  b o n d  in t he  biological ly  ac t ive  molecules  is 
essen t ia l ly  chemical ,  i.e. connec t ed  w i t h  i ts  specia l  reac-  
t i v i t y ,  or  p u r e l y  s t r uc t u r a l ,  a n  ana logue  would  be re- 
qu i r ed  wh ich  would  closely r e semble  one  of t h e  ac t ive  
h o r m o n e s  in i ts  s ter ic  a n d  hence  t o p o c h e m i c a l  p roper t i e s  
b u t  wou ld  lack  t h e  r eac t ive  disulf ide  bond .  A s t r u c t u r e  
w i t h  one of t he  su l fu r  a t o m s  of t h e  disulf ide g roup  re- 
p laced  b y  a m e t h y l e n e  would  m e e t  th i s  r e q u i r e m e n t  since 
the  change  f rom S-S to CH2-S can  be  r ega rded  as ap -  
p r o x i m a t e l y  isosteric.  We  h a v e  now comple t ed  t he  syn-  
thes i s  of such  a ' c a r b a '  ana logue  in  t he  o x y t o e i n  series. 
F o r  g r ea t e r  p r e p a r a t i v e  conven i ence  we chose  in t he  f i r s t  
i n s t ance  to  syn thes i ze  a d e r i v a t i v e  l ack ing  t he  t e r m i n a l  
a m i n o  group  (I, X =  CH 2, R = H ) ;  th i s  a p p e a r e d  jus t i f ied  

3S DU VIGNEAUD et  al.X~-~a h a d  d e m o n s t r a t e d  t h a t  this  
a m i n o  g roup  is n o t  essent ia l  for b iological  ac t iv i ty .  

T h e  p r o t e c t e d  o c t a p e p t i d e  anaide I I I ,  o b t a i n e d  as the  
h e m i h y d r a t e ,  m.p .  214-217 °, f rom the  h e p t a p e p t i d e  
amidei4, i6  I I  a n d  b e n z y l o x y c a r b o n y l t y r o s i n e  az ideIL was 
r e d u c e d  w i t h  s o d i u m  in  l iqu id  a m m o n i a  a n d  a l k y l a t e d  in 
situ w i t h  t e r t - b u t y l  4 - i odobu ty r a t e .  T h e  c r u d e  reac t ion  
p r o d u c t  was  t r e a t e d  w i t h  acid to spl i t  t h e  t e r t - b u t y l  ester  
g roup ing  a n d  t he  S - ( 3 - c a r b o x y p r o p y l ) o c t a p e p t i d e  amide  
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