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p la ined .  Also, cy top l a s m i c  in te r fe rence  c a n n o t  be  ex- 
c luded  since differences  in  a lbumin ,  globul in ,  g l iadin  a n d  
g lu t en in  c o n t e n t s  h a v e  been  found  to be  t he  consequence  
of t h e  source of c y t o p l a s m a  in rec iprocal  t r i t i ca le  pop-  
u la t ions  n.  
A m o n g  t i le  5 i soenzymes  in t r i t ica le ,  bes ides  0e h o m o -  
d imers  w i t h  t h e  s lowest  mobi l i ty ,  t he re  are 3 h e t e r o d i m e r  
t ypes  c o n t a i n i n g  e s u b u n i t s :  c~ e, fie and  6 e. Th i s  ab i l i ty  
to  aggrega te  would  f i rs t  of al ! p resuppose  s imi la r  s t ruc-  
tu res  due  to r e l a t ed  genes on a t  leas t  p a r t i a l l y  homoe-  
ologous c h r o m o s o m e s  ( b e t a - a r m  of c h r o m o s o m e  4 in 
w h e a t  and  c h r o m o s o m e  4 R / 7 R  in rye3). Minor  evo lu t ion -  
a r y  di f ferences  in t he  A D H s  of w h e a t  a n d  rye  should  on ly  
be  expressed  immunolog ica l ly .  The  resu l t s  are  cons i s t en t  

w i t h  t he  expec ta t ion .  I n  f igure 2 s u m m a r i z e d  recordings  
of all  t r i t i ca le  b a n d s  (T), w h e a t  b a n d s  (W) a n d  t h e  single 
rye  b a n d  (R), i n c u b a t e d  w i t h  a n t i s e r u m  aga ins t  w h e a t -  
ADHs ,  are g iven  in p e r c e n t  of t he  ac t iv i t i e s  found  in 
t r i t ica le ,  w h e a t  a n d  rye  e x t r a c t s  a f t e r  h a v i n g  been  in- 
c u b a t e d  wi th  con t ro l  se rum (C). A D H  act iv i tY of rye  is 
scarcely  affected b y  a n t i - w h e a t - A D H .  Therefore ,  i t  
seems to be p r o v e d  t h a t  A D H  s u b u n i t s  of w h e a t  and  rye  
can  aggrega te  to  fo rm e n z y m a t i c a l l y  ac t ive  h e t e r o d i m e r s  
in t r i t i ca le  in spi te  of t he  e v o l u t i o n a r y  d ive rgence  of t he i r  
genes. 

11 S .L .K .  Hsam and E. N. Larter, Can. J. Genet. Cytol. 76, 529 
(1974). 
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Summary. A successful  a t t e m p t  was m a d e  to cu l tu re  t he  mycop l a sma l ike  m i c r o o r g a n i s m  caus ing  semispecif ic  h y b r i d  
male  s t e r i l i t y  in Drosophila paulistorum ut i l iz ing  Ephestia h~hniella as t he  i n t e r m e d i a t e  host .  D a t a  g leaned  f rom 
th i s  passage  ind ica tes  t h a t  t he  i n d u c t i o n  of s t e r i l i t y  depends  u p o n  t he  q u a l i t y  n o t  t he  q u a n t i t y  of infec t ious  in t r ace l lu la r  
symbion t s .  

Gene t ic  r e l a t ionsh ips  b e t w e e n  a hos t  a n d  i ts  well  e s t ab -  
l ished e n d o s y m b i o n t  are di f f icul t  to  s t u d y  u n d e r  n o r m a l  
condi t ions .  Occas iona l ly  con t ro l s  b r e a k  d o w n  a n d  t he  
s y m b i o n t  becomes  a pa thogen .  W h e n  th i s  h a p p e n s  we 
are able  to  gain  i n s i gh t  in to  t he  modes  of ac t ion  of t he  
s y m b i o n t  in  i t s  2 express ions .  T he  i n v o l v e m e n t  of myco-  
p l a sma l ike  o rgan i sms  (MLO) in t he  ma le  s t e r i l i ty  of 
Drosophila paulistorum in tersemispeci f ic  h y b r i d s  is 
k n o w n  3. E a c h  of t h e  6 semispecies  possesses a n  MLO 
s t ra in ,  poss ib ly  unique ,  wh ich  n o r m a l l y  ha s  no  de le te r ious  
effect  on  i t s  own  hos t .  T he  s y m b i o n t  is p r e s e n t  in t h e  
gonads  of b o t h  sexes a n d  is passed  f rom gene ra t i on  to  
gene ra t i on  t h r o u g h  t h e  egg c y t o p l a s m  4. Male s t e r i l i t y  
resu l t s  f rom t h e  i n t r o d u c t i o n  of a s t r a in  of ML O in to  
a hos t  w i t h  a - f o r e i g n  genet ic  backg r ound ,  e i the r  b y  
h y b r i d i z a t i o n  or b y  in j ec t ion  of t e s t i s - ex t r ac t s  5, 6. Gene t ic  
i n c o m p a t i b i l i t y  was  t h o u g h t  to  lead to  u n r e s t r a i n e d  
g r o w t h  of t he  s y m b i o n t .  T h u s  ti le s t e r i l i ty  was  a s sumed  
to  be t h e  d i rec t  resu l t  of r ap id  p ro l i fe ra t ion  of MLO 
w i t h i n  spe rm cysts .  Fo r  t h i s  reason,  and  because  MLO 
t r a n s f e r  is t h r o u g h  t he  egg, i t  was  conc luded  t h a t  t h e  
gonads  were n o t  on ly  t i le  t a r g e t  t issue in h y b r i d  males  
b u t  also t h e  p r i m a r y  t i ssue  of loca l iza t ion  in b o t h  sexes 3. 
Drosoph i l a  p a u l i s t o r u m  MLO can  be  t r a n s f e r r e d  to  a n d  
pro l i fe ra te  in  E p h e s t i a  k i ihnie l la  Zeller ( the M e d i t a r r a n i a n  
mea l  moth)7 .  I n  t h i s  new h o s t  t he  MLO are p a t h o g e n i c  
a n d  can  be  f u r t h e r  passaged  in E p h e s t i a  or passed  b a c k  
to  Drosoph i l a  w i t h o u t  loss of h o s t - s t r a i n  recogn i t ion  
specif ic i ty  s. The  p a t h o g e n i c i t y  in  Ephestia, as m e a s u r e d  
b y  t he  t i m e  a n d  m o d e  of d y i n g  of e x t r a c t  recipients ,  is 
dose d e p e n d e n t .  I t  was  expec t ed  t h a t  t e s t i s - ex t r ac t s  of 
pure  s t r a in  Drosoph i l a  would  con t a i n  fewer ML O t h a n  
those  of h y b r i d s  because  of t he  n o r m a l  con t ro l  of s y m b i o n t  
p ro l i fe ra t ion  in i t s  ow n  hos t  s t ra in .  Th i s  was  no t  t he  
case. Tes t i s - ex t r ac t s  of Mesi tas  (M, A n d e a n  semispecific) 
s t r a in  or of S a n t a  M a r t a  (SM, T r a n s i t i o n a l  semispecific) 
s t r a i n  were as  p o t e n t  as those  of t he  2 rec iproca l  ma le  
h y b r i d s :  (SM~ •  a n d  (M9 x SM~}. 
Heads  of h y b r i d s  also p r o v e d  to  be  h igh ly  p a t h o g e n i c  
w i t h  a n  e x t r a c t  of 1 h e a d / m l  be ing  e q u i v a l e n t  to  ap-  
p r o x i m a t e l y  2-4  tes tes /ml .  T he  a s s u m p t i o n  t h a t  MLO 
are m a i n l y  localized in t he  gonads  is no  longer  t enab le .  

The  presence  of MLO in h e a d s  p rov ides  a n  easy  Way 
to  e s t ima te  t he  r e l a t ive  d i s t r i b u t i o n  and  c o n c e n t r a t i o n  
of MLO in t he  pu re  s t r a ins  of Drosophila as c o m p a r e d  
w i t h  one a n o t h e r  a n d  w i t h  hybr ids .  E x t r a c t s  of h e a d s  
of a r e p r e s e n t a t i v e  pu re  s t r a in  f rom each  of t he  6 semi-  
species were in jec ted  in to  E p h e s t i a  la rvae .  All  ex t r ac t s  
were a t  leas t  as h ig ly  p a t h o g e n i c  as t h e  h y b r i d  ex t rac t s .  
There  a p p e a r  to  be  as m a n y  MLO p r e s e n t  in  pure  s t r a i n  
heads  as in  h y b r i d  heads .  Indeed ,  2 of t i le e x t r a c t s  
(Brazil ,  A m a z o n i a n  semispecies,  a n d  Llanos,  I n t e r i o r  
semispecies) were more  v i r u l e n t  t h a n  t he  h y b r i d  ex t rac t s .  
W e  i n t e r p r e t  th i s  to  ind ica te  t h a t  la rger  n u m b e r s  of MLO 
are p r e s e n t  in these  2 pu re  s t ra ins ,  a l t h o u g h  we c a n n o t  as 
y e t  rule  o u t  t he  poss ib i l i ty  t h a t  Braz i l  and  L lanos  MLO 
are  more  v i r u l e n t  t h a n  those  of t h e  o the r  4 semispecies  
( inc luding Or inocan  a n d  C e n t r o a m e r i c a n  ones).  
Ne i t he r  of these  l a t t e r  obse rva t i ons  would  be  expec ted  
u n d e r  the  ear l ier  a s sumpt ions .  These  resu l t s  the re fore  
raise  serious ques t ions  a b o u t  t he  r e l a t i onsh ip  be tween  
t he  n u m b e r  of MLO a n d  h y b r i d  ma le  s t e r i l i ty  in Dro- 
sophila paulistorum. I t  can  no  longer  be  a s sumed  t h a t  
s t e r i l i ty  in  h y b r i d s  is due  solely to  t h e  presence  of larger  
n u m b e r s  of MLO t h a n  is no rma l .  S te r i l i ty  is n o t  j u s t  
t he  p r o d u c t  of m e c h a n i c a l  p r o b l e m s  caused  b y  t he  mass ive  
n u m b e r s  of  MLO. R a t h e r ,  semispecif ic  male  h y b r i d  s te-  
r i l i ty  m u s t  also invo lve  b o t h  h o s t - s y m b i o n t  r ecogn i t ion  
fac tors  and  a t i ssue  specific response  in t he  t es tes  to  t h e  
presence  of t he  'wrong '  MLO. 
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