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X Y  F e m a l e s  Caused  by  X - I r r a d i a t i o n  

There  h a v e  been  m a n y  a t t e m p t s  to  inf luence  t he  sex 
ra t io  in  t he  of f spr ing  of o rgan i sms  whose  sex is de ter -  
m i n e d  b y  a n  X Y  m e c h a n i s m .  W e  should  l ike to  r e p o r t  
some new resu l t s  wh ich  we h a v e  o b t a i n e d  f rom exper i -  
m e n t s  w i th  t h e  wild l i vebea r ing  f ish Platypoecilus macu- 
latus f rom the  J a m a p a  R i v e r  in  Mexico ~. These  a n i m a l s  
h a v e  a d i s t i nc t  sexua l  d imorph i s ln .  T he  sex of a n  a n i m a l  
can  be  easi ly  d e t e r m i n e d  b y  obse rv ing  t he  s t r u c t u r e  of 
i ts  ana l  fin. I n  t he  female,  th i s  fill is n o r m a l l y  cons t ruc ted ,  
whereas  in  t h e  ma le  i t  is t r a n s f o r m e d  in to  a gonopod ium.  
I n  add i t ion ,  t he  ovar ies  can  b e  seen in t h e  female  because  
of t h e  t r a n s p a r e n c y  of t he  fish. 

Sex d e t e r m i n a t i o n  ha s  been  p r o v e d  to  be  of t h e  X Y  
t y p e  S. The  sex ch ro m os om es  are  d i s t i nc t l y  h e t e r o m o r -  
phic3. I n  our  s tock  t h e  X c h r o m o s o m e  carr ies  e i the r  t he  
genes Sd (Spo t t ed  dorsal)  a n d  Dr (Dorsal  red) or  Sp 
(Spot ted) .  The  Y c h r o m o s o m e  carr ies  Sr (Str ipe-sided)  
a n d  _dr (Anal  red). B o t h  ma le  a n d  female  a n i m a l s  h a v e  
in a d d i t i o n  a h o m o z y g o u s  a u t o s o m a l  gene Sh (Shoulder  
spot),  w h i c h  on ly  man i f e s t s  i tself  in  t he  absence  of t he  
Y c h r o m o s o m e  ~. T he  gonosomal  c o n s t i t u t i o n  can  be  
iden t i f i ed  as easi ly  as t h e  f u n c t i o n a l  sex s i m p l y  b y  
obse rv ing  these  d i s t i nc t i ve  charac te r i s t ics .  U n d e r  n o r m a l  
cond i t ions  f u n c t i o n a l  sex a n d  gonosomal  c o n s t i t u t i o n  
n e v e r  differ, i n d i c a t i n g  t h a t  t h e  X Y  m e c h a n i s m  of sex 
d e t e r m i n a t i o n  in t he  wild P. maculatus is a v e r y  s t ab le  one. 

W i t h  r ega rd  to these  facts,  i t  is su rp r i s ing  t h a t  func-  
t iona l  females  w i t h  t he  h e t e r o s o m a l  ma le  c o n s t i t u t i o n  X Y  
a p p e a r  a f t e r  i r r ad i a t i on  (1000-2500 ]~) of e m b r y o s  w i th  
X-rays .  The  g r ea t e s t  p e r c e n t a g e  of X Y  females  was 
o b t a i n e d  a f t e r  i r r a d i a t i o n  w i t h  a dosis of 2000 R. In  th i s  
series of expe r imen t s ,  all  i r r a d i a t e d  p r e g n a n t  females  
(n = 12) gave  b i r t h  to  y o u n g  w i t h  d i f fe ren t  n u m b e r s  of 
X Y  females.  I n  all, 54.4% of t he  X Y  offspr ing were 
females.  I r r a d i a t i o n  of p r e g n a n t  females  (n = 13) w i t h  
1500 R p roduced  33.1% X Y  females  (see Table) .  I n  one  
g roup  of y o u n g  of th i s  series, all X Y  offspr ing  (n -:  12) 
b e c a m e  females.  

All of these  X Y  females  are  n o r m a l  ind iv idua ls ,  dis- 
p l ay ing  n o r m a l  sex cha rac te r i s t i c s  a n d  funct ions .  W h e n  
these  females  are  m a t e d  w i t h  n o n i r r a d i a t e d  X Y  males,  
X X  females  a n d  X Y  a n d  Y Y  males  in  t h e  expec ted  ra t io  
of 1 : 2 : 1  are p roduced .  F r o m  these  results ,  we can con-  

c lude t h a t  t he  occur rence  of X Y  females  a f t e r  X- i r r ad i a -  
t i on  seems to  be  phys io log ica l ly  r a t h e r  t h a n  gene t ica l ly  
de t e rmined .  

1)etermination of x y  embryos to females by X-rays 

Dose No. of Offspring irradiated in the embry0Ifie stage 
irra- 
diated Total X X ~  XY,~c{ XY~2 % of XY~?  
pregnant No. offspring 
females 

1500 R 13 233 103 87 43 33.1 
2000R 12 1]1 54 26 31 54.4 

25 344 157 113 74 

Zusammen/assung. Bei P. maculatus werden  X Y -  
E m b r y o n e n  d u t c h  R 6 n t g e n s t r a h l e n b e h a n d l u n g  (1000 bis  
2500 R) physio logisch  zu n o r m a l e n  W e i b c h e n  u m d e t e r -  
min ie r t .  
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A m i n o  Ac ids  as  S t i m u l a t i n g  A g e n t s  of  D N A - R e p l i c a t i o n  in M e l a n o m a s  1 

I. S t i m u l a t i o n  in E x p l a n t s  

As we k n o w  f rom t he  work  of K o s s w l G  ~, GORDON 3 a n d  
H.KUSSLER ~, c e r t a i n  p l a ty - f i sh sword t a i l  h y b r i d s  (Poeci- 
li idae) deve lop  t u m o u r s .  Two years  ago 5 t h i s  was  in te r -  
p r e t e d  as mis led  r egu la t i on  of genes con t ro l l ing  p r o d u c t i o n  
of p t e r i n o p h o r e s  a n d  m e l a n o p h o r e s  (colour genes).  W e  
would  l ike here  to  p r e s e n t  some new ev idence  for t h i s  
i n t e r p r e t a t i o n .  

Colour genes. The  genes i n v e s t i g a t e d  in th i s  research,  t he  
p t e r i n o p h o r e  gelle Dr (dorsal red) a n d  t h e  m a c r o m e l a n o -  
pho re  gene Sd ( spo t ted  dorsal) ,  are closely l inked  on  t h e  
X - c h r o m o s o m e  of t h e  wild species Platypoecilus maculatus 
f rom Mexico. Th i s  l inkage  is re f lec ted  b y  t h e  p a r t i c i p a t i o n  
of c e r t a i n  p t e r i ne s  as cofac tors  in m e l a n o p h o r e  d i f fe ren t ia -  
t i on  a n d  m e l a n i n  synthes is~,  ~. I n  t h e  p u r e - b r e d  species, 
these  2 genes are  p h e n o t y p i c a l l y  respons ib le  for  a specific 

colour  p a t t e r n ,  in  wh ich  smal l  b l a c k  spo ts  (Sd) a p p e a r  in  
a redd ish  b a c k g r o u n d  (Dr) on t h e  dorsa l  fin. 

Repression and derepression. Crossing wild P. maculatus 
of Dr-Sd g e n o t y p e  w i t h  wi ld  Xiphophorus helleri, which  
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