
J o u r n a l  of G e n e t i c s  V o l u m e  62 ,  N u m b e r  3 J u n e  1976  

RUBY-EYE, AN EYE COl_OUR M U T A N T  OF CULEX FATIGANS 
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G e n e t i c  s t u d i e s  of m o s q u i t o e s ,  e s p e c i a l l y  of t he  v e c t o r  s p e c i e s ,  h a v e  
g a i n e d  i m p o r t a n c e  in r e c e n t  y e a r s .  T h i s  i n t e r e s t  in  m o s q u i t o  g e n e t i c s  h a s  b e e n  
s u s t a i n e d  m a i n l y  b y  the  c o n t i n u i n g  d i s c o v e r y  o f - n e w  m u t a n t  f o r m s .  A t  p r e s e n t  
a f ew m u t a n t s  a r e  k n o w n  in  the  g e n u s  C u l e x .  T h i s  p a p e r  d e s c r i b e s  o n e  s u c h  
n q u t a n t ,  R u b y - e y e  (r__u), in  C u l e x  f a t i g a n s ,  o n e  of t h e  m e m b e r s  of t he  P i p i e n s  
C o m p l e x  a n d  a n  i m p o r t a n t  v e c t o r  of f i l a r i a s i s  in the  O r i e n t a l  r e g i o n .  

MATERIALS A N D  METHODS 

The mutant ruby-eye, was isolated from a laboratory strain originally 

collected from Kolar, about 40 miles from Bangalore. Adult mutants were 

sought by visual examination of individual mosquitoes and were examined in 

detail at 20 X magnification with a stereoscopic microscope. 

T h e  r u b y - e y e  a d u l t s  w e r e  c r o s s e d  w i t h  t h e i r  w i l d - t y p e  s i b s  c o l l e c t e d  in 
a n d  a r o u n d  B a n g a l o r e  f o r  a f ew g e n e r a t i o n s  to  b u i l d  up  a l a r g e  c a g e  p o p u l a t i o n  
of p u r e  r u b y - e y e  s t o c k .  S i n c e  s i n g l e  p a i r  c r o s s e s  d i d  n o t  y i e l d  a d e q u a t e  n u m b e r  
of  o f f s p r i n g  f o r  r e g u l a r  u s e  in  g e n e t i c  e x p e r i m e n t s ,  m a s s  m a t i n g s  w e r e  m a d e  
u s i n g  5 f e m a l e s  a n d  5 m a l e s  in  a 8 " x 8 " x 8 "  c a g e  m a d e  of  i r o n  f r a m e  c o v e r e d  w i t h  
n y l o n  n e t .  R e a r i n g  of a l l  s t a g e s  w a s  u n d e r t a k e n  in  a r o u t i n e  f a s h i o n .  

RESULTS 

In  c o n t r a s t  to  t h e  w i l d  t y p e  e y e s  w h i c h  a r e  b l a c k  in c o l o u r ,  t h e  m u t a n t  
l a r v a e  a n d  p u p a e  h a v e  b r i g h t ,  b r i c k - r e d  e y e s .  In  a d u l t s  w i t h  r u b y - e y e s ,  t h e  
c o l o u r  of  t h e  e y e s  d a r k e n s  a f t e r  e m e r g e n c e  a n d  t h e  e y e s  a l w a y s  l a c k  t he  g r e e n -  
i s h  l u s t r e  t y p i c a l  of the  w i l d  t y p e .  

T h e  r e s u l t s  of the  c r o s s e s  b e t w e e n  r u b y - e y e  a n d  w i l d  t y p e  a r e  g i v e n  in  
T a b l e  1 In  c r o s s e s  1 a n d  2, n o n e  of the  r e s u l t i n g  F 1 m o s q u i t o e s  c o u l d  be  
d i s t i n g u i s h e d  f r o m  t he  w i l d  t y p e  p a r e n t s .  T h e  d o m i n a n c e  of t h e  w i l d  t y p e  w a s  
c o m p l e t e .  T h e  F l h e t e r o z y g o t e s  w e r e  t h e n  b a c k - c r o s s e d  w i t h  t h e  m u t a n t s .  
T h e  r e s u l t s  of  t h e s e  c r o s s e s  (3, 4, 5 a n d  6) f i t  t h e  e x p e c t e d  l : 1  r a t i o  of w i l d  
t y p e  to  m u t a n t s .  T h e  F l a d u l t s  w e r e  i n b r e d  to ge t  F2, g e n e r a t i o n s .  T h e  r e s u l t s  
of  t h e s e  c r o s s e s  (7 a n d  8) a l s o  do no t  d e v i a t e  f r o m  ~.he e x p e c t e d  3:1 r a t i o  of w i l d  
t y p e  to m u t a n t s .  I t  is  t h u s  c l e a r  t h a t  the  g e n e  i~a~i~ l " e c e S s b v e  a n d  a u t o s o m a l .  
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DISCUSSION 

S i n c e  the d i s c o v e r y  of  the f i r s t  s e x - l i n k e d  ' w h i t e - e y e '  m u t a n t  in C u l e x  
m o l e s t u s  ( G i l c h r i s t  and H a l d a n e ,  1947),  a few m o r e  s p o n t a r e u u s  m u t a n t s  
affect ing eye  c o l o u r  have  b e e n  i s o l a t e d  in C u l e x  s p e c i e s .  T h e s e  inc lude  s e x -  
l i n k e d  r e d - e y e  (Wild,  1963) and w h i t e - e y e  (Laven ,  1967)  and an a u t o s o m a l  r u b y -  
eye (I l t is  et al,  1965)  in C u l e x  _pipiens ; an a u t o s o m a l  w h i t e - e y e  in C u l e x  
t a r s a l i s  ( B a r r  and M y e r s ,  1966)  ; a s e x - l i n k e d  w h i t e - e y e  (Baker ,  1969) and an 
a u t o s o m a l  r e d - s p o t t e d  eye  (Rabban i  and B a k e r ,  1970) in C u l e x  t r i t a e n i o r h y n c h u s .  

T h e  m u t a n t  r u b y - e y e  of G u l e x  f a t i g a n s  r e p o r t e d  h e r e  is  s i m i l a r  to that of  
C u l e x  pipien_s both in p h e n o t y p i c  e x p r e s s i o n  and m o d e  of i n h e r i t a n c e .  The  gene  
r_uu w h i c h  is  r e c e s s i v e  and a u t o s o m a l  is a good m a r k e r  for  Cul~.x f a t i g a n s ,  s i n c e  
it e x p r e s s e s  i t s e l f  in al l  s t a g e s  w i t h  fu l l  p e n e t r a n c e  and u n i f o r m  e x p r e s s i o n .  The  
gene  pool  of C u l e x  f a t i ~ a n s  is  e v i d e n t l y  r i c h  in g e n e t i c  v a r i a t i o n  w h i c h  o f f e r s  
s i g n i f i c a n t  p o s s i b i l i t i e s  for  f u t u r e  i n v e s t i g a t i o n s .  

S U M M A R Y  

A gene  is  d e s c r i b e d  in the m o s q u i t o  C u l e x  f a t i g a n s  for  r u b y - e y e  c o l o u r  
(r_~u) w h i c h  e x p r e s s e s  in a l l  s t a g e s  T h e  gene  is r e c e s s i v e  and a u t o s o m a l  w i t h  
u n i f o r m  e x p r e s s i o n  and c o m p l e t e  p e n e t r a n c e .  
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