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m e d i u m  were sub j ec t ed  to h o r i z o n t a l  s t a rch-ge l  e lectro-  
phores is .  The  gels were p r e p a r e d  as descr ibed  b y  B u s h  
e t  al. 4. O p t i m u m  reso lu t ion  for es terases  b a n d s  was ob-  
t a i n e d  us ing  b o r a t e  0.3 M e lec t ro ly te  buffer ,  p H  8.2, and  
a gel buf fe r  p H  8.7 c o n t a i n i n g  0.076 M t r i s  (hydroxy-  
me thy l )  a m i n o m e t h a n e  a n d  0.005 M ci tr ic  acid. E a c h  gel 
was  p r e p a r e d  us ing  46.5 g of h y d r o l y z e d  s t a r c h  (Sigma 
Chemica l  Company)  a n d  300 ml  of t he  gel buffer .  The  
h o m o g e n a t e  was a b s o r b e d  in to  a smal l  piece of W h a t m a n  
No. 3 f i l ter  p a p e r  a b o u t  4 •  m m  in size wh ich  was 
inse r t ed  in an  incis ion m a d e  3 cm f rom t h e  c a t h o d e  of t he  
gels. H o r i z o n t a l  s t a r c h  gel e lec t rophores i s  a n d  e n z y m e  
assays  were car r ied  o u t  us ing  m e t h o d s  a n d  so lu t ions  
s imi la r  to  those  descr ibed  b y  Toledo F o a n d  Magalh~es  5. 
To p r e v e n t  h e a t  d e n a t u r a t i o n  and  loss of t he  e n z y m e  
ac t iv i ty ,  t he  runs  were pe r fo rmed  a t  4 ~ 
E a c h  gel was  i n c u b a t e d  a t  37~ in a s t a in ing  solut ion 
c o n t a i n i n g  n a p h t y l  a ce t a t e  as subs t r a t e ,  F a s t  G a r n e t  
GBC sa l t  as t he  dye  Coupler  a n d  p h o s p h a t e  buf fe r  in t he  
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Fig. 2. Schematic representation of esterase zamograms from culture 
medium: 2, 3 and 8 are the culture medium of wild-type strains 
A5a, B2d and A6e, respectively. The 1, 4, 5, 6, 7 and 9 are the culture 
medium of mutants strains A6e y, A5a arg, A6e arg, A5a w, B2d lys 
and A6e put, respectively. 
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Fig. 3. Schematic representation of esterase zymograms from mycelia 
of A5a w-strain from 1 to 7 days development. Esterases are not 
produced during the first day and 3 bands are obtained in the 7th 
day. 

m o u n t s  5. The  s t a ined  gels were f ixed in a so lu t ion  of 
m e t h a n o l ,  ace t ic  acid a n d  dis t i l led  w a t e r  in  t he  p r o p o r t i o n  
of 5 : 1 : 5 .  
Also, in  one s t r a i n  (A 5 a w), t he  p a t t e r n  of e lec t rophore t i c  
i sozymes of cu l tu res  f rom 1 to 7 days  old was car r ied  out .  
Results and discussion. The  es te rase  p a t t e r n s  of t he  wild-  
t y p e  and  m u t a n t  s t r a ins  are p r e sen t ed  on f igures 1 a n d  2. 
T h e y  differ  b o t h  in myce l i a  a n d  cu l tu re  med ium.  I n  re la-  
t i on  to t he  m u t a n t s ,  large v a r i a t i o n s  were found  in 
myce l i a  (figure 1) and  on ly  a s l igh t  v a r i a t i o n  on  cu l tu re  
m e d i u m  (figure 2). 
The  es te rase  p a t t e r n  of A S a  w s t r a in  f rom 1 to  7 days  
d e v e l o p m e n t  ha s  shown  t h a t  es te rases  are no t  p roduced  
d u r i n g  t he  f i r s t  day  a n d  3 b a n d s  are o b t a i n e d  in t h e  
7 th  d a y  (figure 3). 
Es te rases  v a r i a t i o n s  were found  in all 3 s t r a ins  of A. / lavus  
used. A l t h o u g h  only  3 s t r a in s  were used, t he  s t r a i n  w i t h  
no  a f l a tox in  p r o d u c t i o n  p r e s e n t e d  on ly  2 b a n d s  a n d  3 and  
4 b a n d s  were found  in s t r a in s  w i t h  a f l a tox in  p r o d u c t i o n  
in myce l ia  a n d  m e d i u m  respect ive ly .  A larger  n u m b e r  of 
s t r a ins  shou ld  be  t e s t ed  in o rder  to  see if t he  p a t t e r n  of 
es terases  p r o d u c t i o n  is r e l a t ed  to a f l a tox in  p roduc t ion .  
Also, in r e l a t i on  to es terases  in cu l tu re  med ium,  t he  s t r a in  
w i t h  no a f l a tox in  p roduc t ion ,  p r e sen t ed  no bands ,  t h e  
s t r a i n  wh ich  c o n t a i n e d  a f l a tox in  j u s t  in the  mycel ia ,  
p r e sen t ed  one  b a n d  a n d  t he  s t r a i n  which  syn the t i z e s  
a f l a tox in  b o t h  in myce l i a  and  cu l tu re  med ium,  p r e s e n t e d  
2 bands .  M u t a n t s  de r ived  f rom A 6e wi ld - type  s t r a in  gave  
t he  same  p a t t e r n  of es terase  b a n d s  in r e l a t ion  to  t he  
or ig inal  s t r a in  excep t ion  of A 6 e  y. O t h e r  m u t a n t s  differ  
in r e l a t i on  to  t he  wi ld - type  in b a n d s  pa t t e rn s .  Severa l  
reasons  can  be g iven  to  exp la in  such  differences,  such  as:  
a) d i f fe ren t  r a t e s  of g r o w t h ;  b) t he  inf luence  of t he  auxo-  
t r oph i c  or morpho log ica l  m a r k e r s  on  es terase  p r o d u c t i o n ;  
c) o t h e r  m u t a t i o n  i nduced  d u r i n g  t he  m u t a g e n i c  t r e a t -  
m e n t  for t he  o b t e n t i o n  of the  a u x o t r o p h s  m u t a n t s ,  which  
also in te r fe re  w i t h  es terase  p roduc t ion .  More ex tens ive  
inves t iga t ions ,  shou ld  be  car r ied  o u t  m a k i n g  use of 
crosses b e t w e e n  such s t ra ins .  I t  h a s  been  shown ~ t h a t  
A. flavus is a m m e n a b l e  to  genet ic  s tudies  t h r o u g h  t he  
p a r a s e x u a l  cycle. The  use of s t r a in s  w i t h  d i f fe ren t  pa t -  
t e rn s  in es te rase  b a n d s  can  be  useful  in a genet ic  s t u d y  
w i t h  A. /lavus. Also, if a co r re l a t ion  be tween  es te rases  
and  a f l a tox in  p r o d u c t i o n  does occur,  th i s  can  be of he lp  
in t he  s t u d y  a n d  de t ec t i on  of a f l a tox in  p roduc ing  s t ra ins .  

4 E.L. Bush and R. N. Huettel, A manual of techniques - Project 
phase I. Int, Biol. Prog. 1972. 

5 S. Toledo F o and L. E. Magalh~es, Ci4nc. Cult. 25, 1148 (1973). 
6 K.E.  Papa, Mycologia 65, 1001 (1973). 
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Summary. The  re la t ive  b a n d  s t a in ing  in tens i t i e s  of A D H  isoenzymes  in w h e a t  a n d  t r i t i ca le  sugges t  al loploid genome 
in t e rac t ions .  Rye  A D H  is scarcely  af fec ted  b y  a n t i - w h e a t - A D H .  Desp i t e  t he  e v o l u t i o n a r y  d ive rgence  of t h e i r  Adt l  
genes, A D H  m o n o m e r s  of w h e a t  and  rye  form 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 ica le .  

A n u m b e r  of e n z y m e  loci, f ound  assoc ia ted  w i t h  homoe-  
ologous c h r o m o s o m e s  in hexap lo id  w h e a t  a n d  diploid 
rye  (Secale cereale), conf i rmed ,  a t  t he  b iochemica l  level  3, 
t h e  a l loploid  or igin of w h e a t  as well  as of the  w h e a t - r y e  
a l loploid  t r i t ica le .  
The  d a t a  a b o u t  t he  i soenzyme  p a t t e r n s  of a lcohol  de- 
h y d r o g e n a s e s  of whea t ,  rye,  ~nd  hexap lo id  t r i t i ca le  pre-  

sen ted  here,  s u p p o r t  t he  h y p o t h e s i s  of t r ip l i ca te  A d h  
genes in w h e a t  and  a 4 th  gene in rye  4. However ,  m i n o r  
differences  in  re la t ive  b a n d  s t a in ing  in tens i t i es  are re- 
vea led  dens i tomet r i ca l ly ,  sugges t ing  d i f fe rent  ac t iv i t i e s  
of e i the r  t he  enzymes  or t he  genes, wh ich  h a v e  h i t h e r t o  
been  accep ted  to  be equa l ly  expressed.  P r e c i p i t a t i o n  t e s t s  
w i th  a n t i s e r u m  aga in s t  w h e a t  A D H s  should  d e m o n s t r a t e  
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t h a t  t he  rye A D H  is less c lo se ly  re la ted  to w h e a t  and 
t r i t icale  i soenzymes.  
Methods. Whole  m a t u r e  grains  of the  win te r  w h e a t  culti-  
vars  Altm/irkischer ,  Mauerner  Grannen,  Perwi  and  Fla-  
mingo,  and  of hexaplo id  win te r  t r i t icale  5, as well as of a 
rye  cu l t ivar  of u n k n o w n  origin, were homogen ized  wi th  
dist i l led wa te r  and  the  s lurry  used d i rec t ly  for hor izonta l  
s t a rch  gel e lectrophoresis .  E lec t rophore t i c  and s ta in ing  
procedures ,  as well as dens i tomet ry ,  have  a l ready  been  
descr ibed  e. R a b b i t s  were immunized  wi th  whea t  A D H  in 
incomple te  F r e u n d ' s  a d j u v a n t  by  3 s.c. in jec t ions  a t  
weekly  in tervals  7. The an t igen  was ob ta ined  by  hori-  
zonta l  e lect rophoresis  of w h e a t  grain homogena te s  in 
cellogel blocks (Chemetron,  Milano;  6 •  cm, 2,5 m m  
thick).  Af te r  render ing  visible by  s ta in ing  the  block edge, 
the  3 zones of A D H  ac t iv i ty  were cu t  out  and ex t r ac t ed  
by  the  Spuf  u l t raf i l te r  syr inge press  (Chemetron).  
Results and discussion. In  Tr i t i cum aes t ivum (genome 
A A B B D D )  there  are 3 homoeologous  Adh genes AdhA, 
AdhB and  AdhD, coding for the  subuni t s  e, /~ and  d, 
respect ively ,  which  aggregate  to form dimers  * of the  com- 
pos i t ion  me ( isoenzyme ADH-1) ,  ~fl + ed (ADH-2) and 
tiff + b6 + fib (coincident  e lec t rophore t ic  mobi l i ty :  
ADH-3)~. Since all A d h  genes are assumed to code for 
equal  quan t i t i e s  of subuni ts ,  i n t ens i ty  d i s t r ibu t ion  for the  
3 A D H  isoenzymes  ADH-1,2 ,3  is expec t ed  to be 1 :4 :4 .  

The da t a  p resen ted  here do no t  fully agree wi th  the  in- 
t ens i ty  d i s t r ibu t ion  expec ted :  ins tead  of 12 :44 :44%,  
re la t ive s ta in ing  in tens i t ies  of 8.7 : 43.7 : 47.6% are found  
(figure 1) for A D H s  of hexaplo id  win te r  whea t .  A possible 
exp lana t ion  could be a n o n r a n d o m  d imer iza t ion  of t he  
subuni t s  caused by  unre la ted  s t ructures .  Resul ts  of the  
in v i t ro  p rec ip i ta t ion  tes t s  conf i rmed,  for instance,  g rea t  
serological differences be tween  pro te ins  of T. spel toides  
and T. tauschi i  9. Fur the r ,  the  dimers  m a y  exhib i t  dif- 
fe rent  enzymat i c  ac t iv i ty  or unequal  s tabi l i ty .  Final ly,  
unequa l  quan t i t i e s  of subuni t s  m a y  be syn thes ized  in a 
m a n n e r  t h a t  the  sum of A d h s  and A d h n  act ivi t ies  ex- 
ceeds the  double  of AdhA gene ac t iv i ty .  Modifier genes 
m a y  al ter  A d h  gene act iv i t ies  too, as is suggested by  an 
in t ens i ty  d i s t r ibu t ion  of 4 : 3 6 : 6 0 %  in some s u m m e r  
w h e a t  cul t ivars  such as Tobari .  
In  hexaplo id  win te r  t r i t icale  [ (AABBSS • 2 1 5  
A A BBSS ,  t hen  selfpol l inat ion and selection1% the  S 
genome is the  source of a 4 th  gene, A d h m  located oil t he  
4R/7R t rans loca t ion  ch romosome;  it codes the  ~ subuni t  3. 
~ homod imer s  compose  the  s lowest  mov ing  b a n d  in t he  
t r i t icale  p a t t e r n  as well as the  single A D H  b a n d  of rye 
(figure 1). I n t e n s i t y  d i s t r ibu t ion  in the  5-banded p a t t e r n  
of t r i t icale  should be 1 : 4 : 6 : 4 : 1  ( ~  6 .25:25:37.5:25:  
6.25%) if equal  quant i t i es  of subuni t s  and equal  d imer  
ac t iv i t ies  are p resumed.  Bu t  ins tead  of the  intensi t ies  ex- 
pected ,  an a symmet r i ca l  d i s t r ibu t ion  of 8 .8:27.5:38:  
19.9:5 .6% (from the  anode) is found,  which m a y  be 
caused by  any  of the  mechan i sms  a l ready  men t ioned  in 
the  case of w h e a t  pa t t e rn .  But ,  if unequa l  quant i t i es  of 
subuni t s  compe te  for r a n d o m  dimer iza t ion ,  the  re la t ive 
values  for e : (/3 + d) : ~ of 2.9 : (2 • 2.4) : 2.3 fit  bes t  wi th  t he  
in t ens i ty  d i s t r ibu t ion  found.  This would  imply  an ac- 
t i v i t y  of Adha  > 1/2(Adhs +AdhD) ,  in con t r a s t  to hexa-  
ploid w h e a t  where  AdhA is < 1/2(Adh~ +AdhD) .  So, there  
appear  to be d i f ferent  genome in te rac t ions  in the  allo- 
ploids whea t  and tr i t icale,  whose  n a t u r e  remains  unex-  

1 Dedicated to Prof. Dr V. Schwartz, Ttibingen, on the occasion 
of his 70th birthday. 

2 I thank Miss Hiltrud Wambach and Miss Rita Lippert for 
technical assistance. 

3 K.S. Tang and G. E. Hart, Genet. Res., Camb. 26, 187 (1975). 
4 G.E. Hart, Proc. nat. Acad. Sci. USA 66, 1136 (1970). 
5 Kindly supplied by F. von Lochow-Petkus, Bergen (Fed. 

Republic of Germany). 
6 F. Leibenguth, Biochem. Genet. 7d, 299 (1966). 
7 C. Wetter, Ann. Rev. Phytopath. 3, 19 (1965). 
8 G.E. Hart, Biochem. Genet. 3, 617 (1969). 
9 A. Aniol, Genet. Polon. 77, 113 (1976). 
10 K.D. Krolow, Berlin, personal communication. 

Fig. 1, ADH patterns of hexaploid wheat (W), rye (R) and triticale 
(T) from single mature grains and relative band staining intensities 
(%) for wheat ( X i  s, n = 7, at the top) and triticale ADHs 
(n = 20, at the bottom). Exceptionally, the 3 fastest tritieale bands 
show slower mobility than the corresponding wheat bands. 
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Fig. 2. Summarized remaining ADH activities of rye (R), wheat (W) 
and triticale (T) isoenzymes immediately (0 h), 6 h and 24 h after 
mixing single grain extracts with antiserum against wheat ADHs. 
Centrifugation at 3000 rpm for 30 rain was followed by electro- 
phoretie separation. Activities are given in percent of controls 
(C: aliquots of the same extracts incubated with control serum for 
0, 6, 24 h, respectively). 
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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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