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Thls  Tr res is  1s  concerne( l  w i th  the  r .egu la t ion  o f  e igh t  mRNAs
p r e s u m e d .  t o  f r a v e  a  r o l e  j - n  f r u i t - b o d y  f o r m a t i o n  i n  S c h i z o -
p17y  l Ium ëemmur |e  ana l  w i th  t f re  loca l i za t j -on  anc l  poss ib le  ro les
o f  these mRNAs in  the  deve lop ing  sys tem,

R e g u l a t j o n  o f
f  ?  u  i t  i  n  g  ,

" d i K a r y o n - s p e c j f j c " m R N A s i n  r e l a t i o n

M u I d e r  a n d  W e s s e l s  ( 1 9 8 6 )  h a v e  i s o i a t e d  e r g h t  c D N A  c l o n e s
c o r r e s p o n d j - n g  t o  m R N A s  a b u n d a n t l y  e x p r e s s e d  i n  d l k a r y o n s  a t
the  t ime o f  f ru i t j .ng  and concent ra ted  in  the  f ru i t  bod ies ,  We
extended th is  work  (Chapter  ? )  by  measur ing  t f re  concent ra t ions
of  th .ese  mRNAS 1n var ious  f re te rokaryons  ana l  1n  f j .omokaryons
t h a t  c a r r y  c o n s t i t u t l v e  m u t a t i o n s  i n  t h e  l n c o m p a t j - b r l t - t y

8enes,  On ly  a  f re te ro l (a ryon w i th  d i f fe ren t  a l le les  fo r  bo t f r
incompat ih l l i t y  Senes anc l  a  f romol (a ryon w i th  muta t ions  in  bo th
g e n e s ,  b o t h  f  r u j - t i . n g  d i k a r y o n s ,  p r o d u c e d  l a r g e  a m o u n t s  o f
these mRNAs.  In  a ta rK-grorvn  co lon ies  o f  the  d lkaryon these d i -
karyon-spec l f i c  mRNAs were  v i r tua i l y  absent .  A f te r  t rans fer  o f
c o l o n i e s  t o  l r g h t  t h e s e  m R N A s  a n d  f r u i t  b o d l e s  w e r e  c o n c o m l -
t a n t l y  f o r m e d  i n  a p p r o x i m a t e l y  t h e  s a m e  r e g i o n  o f  t h e  c o l o n y ,
These resu l ts  suggest  tha t  these abunc lan t  mRNAs are  normal ly
r e g u l a t e d  b y  t h e  c o n c e r t e d  a c t i v l t j - e s  o f  t h e  i n c o m p a t i b i l i t y
genes and by  l lgh t ,  They  f rave  no  ro le  1n  veÉeta t ive  grov / th  bu t
a r e  p o s s i b l y  r e q u i r e d  f o r  f r u i t i n Ê ,

In  Chapter  a  i t  was  a lso  shown tha t  a  mono l (a ryon (a  homoka-
r y o n  w i t h  w i l d t y p e  i n c o m p a t j . b i l i t y  a l l e l e s )  c a r r y i n g  s o - c a l l e d
f r u i t i n g - a l l e l e s  ( H F ' )  a c c u m u l a t e d  a t  l e a s t  s o m e  o f  t h e

"d ikaryon-spec l f  i c "  mRNAs,  T f r l s  empf ras ized a  poss  j -b le  ro le  f  o r
t f rese  mRNAs in  f ru i t lng ,  Chapter  3  descr ibes  the  lso la t lon  and
p r o p e r t i e s  o f  s u c f r  m o n o l ( a r y o t i c  f r u i t e r s ,  p a r t i c u l a r l y  s o
ca l led  F I  f ru l te rs .  In  the  d lkaryons  fo rmed by  mat lng  t l vo  F I -
monokaryons  the  f  ru i t ing  was a lso  fas t  anc l  too l (  p lace  in  the
d a r l ( ,  w h i c l r  i s  e : { c e p t i o n a l  f o r , 5 ,  c a m m u n e ,  o n  t h e  h a s i s  o f
m o r p f r o l o g i . c a l  c f i a r a c t e r i s t i c s  i t  w a s  c o n c l u d e d  t f r a t  t f r e
a l l e l e s  p e r m i t t i n g  t h e  m o n o K a r y o t i c  f r u i t i n g  r u e r e  o r i g i n a l l y
p r e s e n t  r n  t h e  p a r e n t a l  s t r a i n  w i t h  w e a l (  m o n o l ( a n y o t i c

f ru l t ing ,  anc t  the l r  express lon  t f ias  enhanced by  comblna t lon

wi th  the  proper t ies  ina t i rec t l y  re la ted  to  f ru i t lng  ana l  o r ig -

ina t lng  f rom the  non- f ru i t lng  parenta l  s t ra in .  The s t rong ln -

f luence of mating of FI. monoKaryons on the ct l t(aryotic fruit lng

suggested  tha t  t f re  same genes v Íe re  invo lvec t  1n  mono l (a ryo t lc

and C l ikaryo t ic  f  ru i t in8 ,  Th Ís  l vas  suppor ted  hy  Cte tec t ion  in

the  F ï  f  ru l te rs  o f  re la t i ve ly  h igh  leve ls  o f  the  "d i l (a ryon-
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s p e c i f i c "  m R N A s  p r e s u m e d  t o  b e  f n u i t i n g  s p e c i f i c ,
A l t h o u g h  t h e  r e s u l t s  r e p o r t e d  i n  C h a p t e r  3  c i e a r l y  i n d i -

ca ted  t f ra t  f  ru i t  j .ng  can somet imes occur  in  abso lu te  dar l {ness ,
in  normal  s t ra ins  t f i .e re  i s  a  (var iab le )  requ i rement  f  o r  l ] .gh t
t o  i n i t i a t e  f r u i t i n g .  P a r t i c u l a r l y  U V - A  l i g h t  i s  e f f e c t ] . v e
( Y 1 1 - M a t t r . 1 a ,  1 9 8 5 ) .  I n  C h a p t e r  4  i s  s h o w n  t h a t  a  c l e a r  e l e v -
a t ion  o f  some mRNAs cou ld  be  seen 6  h  a f te r  the  beg inn ing  o f
UV-À i l lumina t ion .  A f ten  24  h  the  concent ra t ions  o f  s ix  o f  t f re
mRNAs were  s t rong ly  inc reased,  The concent t -a t ion  o f  a  mRNÁ not
re la ted  to  f ru i t ing  rvas  decreased w i th . in  ?4  h  a f te r  t rans fer
t o  U V - A  l . l g h t .  T f r e s e  r e s u l t s  s u g g e s t  t h a t  l i g h t  m a y  c o n t r o l
f r u i t i n g  a t  t h e  t r a n s c r l p t i o n a l  l e v e l ,

TIre results summarl-zei l  above show tfrat t fre presumed f ruit ing
g e n e s  ( c o d i n g  f o r  t h e  p r o b e d  m R N A s )  a r e  r e g u l a t e d  b y  t h e
l n c o m p a t i b l l l t y  ( m a t l n g )  g e n e s  a n d  e n v i r o n m e n t ,  p a r t i c L r l a r l y

b y  l r g h t ,  S l m i l a r l y ,  s p o r u l a t i o n  i n  y e a s t  i s  r e g u i a t e d  b y  t h e
m a t i n g  t y p e  S e n e s  a n d  e n v i r o n m e n t a l  c o n d l t i o n s ,  I n  b o t h  s a c -
c  I T a r o m  y c e s  c - e r e l /  j - \ - - l a e  ( K a s s  j - r  &  S i m c f r e n ,  1 9 7 6 ;  H i c k s  e t
à 1 , ,  1 9 7 9 ,  M r - t c h e l l  &  H e r s k o w i t z ,  1 9 8 6 ;  K a s s l r  e t  d l , ,
1 9 8 8 )  a n d  S c ] T i z a s a c c h a r o m y c e s  p o m b e  ( B e a c h ,  1 9 8 3 )  t f r e s e
cont ro ls  f rave  been ex tens lve ly  s tud led  and we l l  reso lve i t  due
to  the  amenab j . l i t y  o f  these organ isms to  methods  o f  mo lecu la r

É e n e t i c s  ( a v a r l a b l l ] . t y  o f  s e l f - r e p l i c a t i n g  p l a s m i c t s ,  g e n e

r e p l a c e m e n t s  e t c ,  s e e  S t r u f r l ,  1 9 8 3 ) .  I n  S ,  c e r e v i - c i a e  t f l e
c o n t r o l  o f  s p o r u l a t i o n  c a n  b e  s u m m a r i z e d  a s  f o l l o w s  ( S e e

Fi8  l ) t  in  a  mat ing  o f  two f raF lo id  yeas t  ce l l s  the  mat lng- type
g e n e s  M  A T a  a n d  M  A T à ,  c o o p e r a t i v e l y  r e p r e s s  t r a n s c r i p -
t ion  o f  t f re  RM E gene,  The produc t  o f  t f re  RM E gene is
an  j -nh i .b l to r  o f  me ios is  and sporu la t ion  anCl  1 ts  ro le  was or ig -
j - n a l l y  d i s c o v e r e d  ( K a s s i r  e t  a l . ,  1 9 7 6 )  b e c a u s e  a  m u t a t i o n
in  th is  Êene bypassed t f re  requ i rement  fo r  p resence o f  two c t i f -
f e n e n t  m a t i n g - t y p e  g e n e s .  D i p l o j . d s  h o m o z y S o u s  f o r  r m è
s p o r u l a t e d  r e g a r d l e s s  o f  t r r e i r  m a t i n g  t y p e .  v / e s s e l s  ( 1 9 E 7 a )

h a s  p r o v i s i o n a l l y  l i l t e n e d  t h e  c o n t r o l s  a s  o p e r a t i n g  i n  . 9 ,
c e r e v i - c j a e  t o  t f r o s e  o p e r a t i n g  i n  . 5 ,  c o m m u n e .  I n  s u c f r  a
s c f r e m e  ( F r g ,  1 )  t h e  H  F  g e n e s  t f r e m s e l v e s  w o u l d  n o r m a l l y  b e
cont ro l led  by  the  mat lng- type genes (1 ,e ,  they  ryou ld  be  ac t ive
j .n  the  d ikaryon on ly )  and by  env l ronmenta l  cond i t lons  suc f r  as
l l g h t ,  I n  m o n o k a r y o t l c  f r u l t e r s  H  F +  a l l e l e s  w o u l d  b e
present  wh ich  are  no  lonÉer  t rgh t ly  contno l led  by  the  combined
act ions  o f  mat ing- type genes and t f re re fo re  wou ld  a lso  acqu i re
a  d i f f e r e n t  s e n s i t l v i t y  t o  l J . g h t ,  T h e  H  F  g e n e s  w o u l d  t f r u s
b e  s i m i l a r  t o  g e n e s  c o n t r o l l l n g  s p o r u l a t i o n  i n  y e a s t ;  t h e
R I - I  E  Sene wh ich  by  i t se l f  i s  con t ro l led  by  the  mat1n8- tyFe
g e n e s  ( H r t c h e l l  a n d  H e r s k o w i t z ,  1 9 8 6 )  o r  t f l e  I  I I  E  g e n e  ( n o t

L?+ Cfrap ter  10
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F I G U R E  1 ,  A  m o d e l  f o r  g e n e t i c  r e g u l a t i o n  o f  f n u i t i n g  i n  . 5 ,
( ' o m m u n e  ( l e f t )  c o m p a n e d  w i t h  t h e  m o d e l  f o r  n e g u l a t i o n  o f
s p o r u l a t l o n  i n  . s ,  c ' e r ' e y , r . e r a e  a s  p F o p o s e d  b y  M i t c h e l l  à n d
H e n l ( o w i t z  ( 1 9 8 6 ) ( r i g h t ) ,

s f rov ín  1n  Frg  1)  wf r i c f r  i s  con t ro l led .  by  the  mat ing- type genes

v i a  R  M  E  a n d  b y  e n v i r o n m e n t a l  s i g n a l s  ( K a s s l r , e t  a l , ,
1 9 6 6 ) ,  I f  a n  H F  S e n e  l d a s  t o  f o r m  a n  a c t l v a t o r  o f  f r u i t i n g
g e n e s  i n  t h e  d i l ( a r y o n  a f t e r  l i g h t  l n d u c t i o n ,  ê D  H  F '
f  r u  j . t l n g  a l l e l e  m a y  b e  r e p r e s e n t  a  v a r i a n t  w h l c f r  i s  l e s s
s t r ingent ly  cont ro l lec t  by  the  mat ing- type genes and produces

t f re  ac t lva tor  ln  a  monokaryon a f te r  l igh t  induc t lon ,  In  a
i t i k a r y o n  s u c h  r e l a x e d  H  F +  a l l e l e s ,  f  u r t f r e r  s t i m u l a t e d
b y  t f r e  p r e s e n c e  o f  u n l i l ( e  m a t i n g - t y p e  8 e n e s ,  m i S h t  p r o d u c e

e n o u g h  a c t i v a t o r  t o  a l l o w  f o r  f r u i t i n g  i n  a l a r l ( n e s s ,  Á n
a n a l o g o u s  r e a s o n i n g  c o u l d  a p p l y  1 n  t f r e  c a s e  t h a t  a n  H  F
gene was to  p roduce a  repressor  o f  f ru i t ing  genes,

A s  p o i n t e d  o u t  b y  W e s s e l s  ( L 9 8 T  a ) ,  f r o w e v e r ,  t f r e r e  a r e
impor tan t  d i f fe rences ,  In  cont ras t  to  t f re  yeas t  sys tem,  t f re re
are not two but many di f ferent al le les of the nat lng genes
wfricft  are stably infreri ted. A transposon medlateal switcf l  as 1n
y e a s t  ( H i c K s  e t  a L ,  1 9 7 9 i  B e a c h ,  1 9 8 3 )  i s  v e r y  u n l i l ( e l y
( U l t r i c h  e t  à 1 , ,  1 9 8 5 ) .  A l s o  t h e r e  a r e  n o  r e a s o n s  t o
b e l l e v e  t h a t  t h e  l n c o m p a t i b i l i t y  g e n e s  o f  S .  c ë m m u n e  s p e -
c r fy  any  proper t ies  o f  the  in te rac t lng  mono l (a ryons ,  e .g .  t f re

Summary 1 2 5



f o r m a t i o n  o f  p h e r o m o n e s  o r  p h e r o m o n e - r e c e p t o r s .  A l s o  i n  . s .
. : o m m L r n e  t h e  c o n t r o l  m e c h a n i s m  m a y  b e  m o r e  c o m p l e x  t f r a n  i n
v ê á { +  2 q  z F A  + k r ê  m A F h h A g ê n ê +  i ê  n F ^ ê ê c < ê c  h ê i n d  d A n + r ^ l l ê d ,  + h ê

f  o Ï ' m a i i o ï 1  o f  m u I t l c e l l u l a r  f  r u i t  b o d i e s  i n  w h i c f r  c e l I  d i f  f  e r -
e n t i a t l o n  o c c u r s  i n  s p a c e  a n d  t i m e ,  I n  s p o r u l a t j , o n  i n  y e a s t

o n i y  t - h e  t e m p o r a l  a s p e c t  i s  r e l e v a n t .

L o c a l i z a t i o r j n f  É ê  t 1 F  D  D à , ' t t ë t S ,
è  L  i .  e

The resu l ts  o f  Mu lder  and Wesse ls  (1986)  an i l  t f rose  present -

eCl  in  Chapter  ?  r> f  th i .s  Thes is  a l r -eady  s f rowed tha t  the
c t lkaryon-spec i f  i c  mRNAs were  no t  p r -oducec l  Ln  a l l  par ts  o f  t f re
o r g a n l , s m  h u t  o n l y  a t  p l a c e s  w h e r e  f  r u i t  b o d l e s  a r o s e ,  T h e
s p a t i a l  a s p e c t  o f  g e n e  e x p r e s s i o n ,  o f  g r e a t  i m p o r t a n c e  i n  a l l
d e v e l o F i l r g  m u l t l c e l l u l a r  s y s t e m s ,  i n d u c e d  u s  t o  d e v e l o p  z n
i n  s i t u  h y b r i d i z a t i o n  m e t h o d  t o  d e t e c t  s p e c i f l c  m R N A S  i n

i n d i v i c l u a l  h y p h a e  o r  s p e c Í f  i c  p a r t s  o f  t  h e  m y c e l i a .  I  1 7

- s - l t u  h y b r i d  i z a t i o n  i s  a  r o u t i n e  p r o c e C t u r e  i n  s e c t i o n s  f  r o m
plan t  an í I  an ima l  t i ssue bu t  l ro  ,suc f i  p rocea lure  ex i ,s ted  f  o r

f u n g a l  t i s s u e s  w h e r e  t h e  s p e c i a l  h y p h a l  s t r u c t u r e s  m a k e s  r t

n e c e s s a r y  f o r  F r o b e s  t o  t r a v e r s e  t h e  c e l l  w a l 1 .  A  t r e a t m e n t

w i t h  a n  R N a s e  C t e p l e t e d  w a 1 1 - l y t i c  e n z y m e  p r e p a r a t i o n  ( C f r a p t e r

7 )  s e r v e d  t o  p e n m e a b i l l z e  t h e  w a l l s  a f t e r  w h i c h  n u c i e l c  a c i d
p r o b e s  w i t h  r a d l o a c t i v e  o r  b i o t i n  l a b e l s  c o u l d  b e  u s e d  t o

T o c a l i z e  R N A S  i n  f r e e z e  m i c r o t o m e  s e c t i o n s  ( C h a p t e r  5 )  o r

w r i o l e  c o l o n i e s  g r o w i n g  o n  m e m b r a n e s  ( c h a p t e r  6 ) .  A n  1 8 s - r D N A
c i o n e  w a s  i s o l a t e d  ( c h a p t e r  6 )  t o  s e r v e  a s  a  p r o b e  f o r  t o t a l

R N A .
u s l n g  b l o t i n y l a t e d  p r o b e s  a n d  a l k a l i n e  p h o s p r r a t a s e  ] ' e a c t r o n

t o  v i s u a l i z e  h y b r i d i z e d  p r o b ê s  s f l o w e c t  t h a t  t h e  d i k a r y o n -

spec i f i c  RNAs luere  concent ra ted  in  the  deve lop lng  f Ï "u i t  bod ies

a n d  t h a t  e a c f r  m R N A  f o l l o w e d  a  s o m e w h a t  s p e c i f i c  p a t t e n n  o f

d l s t r i h u t i o n  d u r i n g  d e v e l o p m e n t  w  j . t h o u t  b e l n g  c o n f  i n e ( t  t o  a n y
p a r ' t l c u I a r  c e l l  t y p e  ( C h a p t e r  5 ) ,  I  n  s ' - r ó r r  h y b r  j - d i z a t i o n s

o f  w f r o l e  c o l o n i e s  w l t h  t 3 2 p l - t a f e t e a  c D N A  c l o n e s  s f r o w e d

t f ra t  the  spec i f i c  mRNAs were  on ly  fo rmec l  in  par ts  o f  t f re  co l -

o n y  w f r e n e  f r u l t - b o d y  1 n i t l a l s  a r ' o s e ,  A t  l a t e r  s t a g e s  t f r e s e

mRNAs d isappeared f rom abor t i ve  f ru i t  bod ies  bu t  remalned i l rg f r

1n  f  r -u  j . t  bod les  cont inu ing  d .eve lopment ,
T h e  r a t h e r  g e n e r a l  d i s t r i b u t i o n  o f  t h e  d i k a r y o n - s p e c i f i c

m R N A s  d  o e s  n o t  e x c l u d e  a  m o r e  l i m i t e c t  c l i s t r l b u t l o n  o f  t h e

u l t i m a t e  g e n e  p r o d u c t s ,  t h e  e n c o d e d  p r o t e i n s ,  T r a n s l a t i o n a l

c o n t r o l s  m a y  e x i s t  s u p e r i m p o s e d  o n  t r a n s c r l p t l o n a i  c o n t r o l s

to  a t i s t r ' i bu te  the  pro te ins  mone prec ise ly  w i th in  the  deve lop-

t?6 C h a p t e r  1 O



r n g  s y s t e m .  I n  a d d i t i o n  l o c a l i z a t  i o n  o f  t h e  p r o t e l , n s  m a y
r e v e a l  a  p o s s i b l e  f u n c t l o n  f o r  t h e s e  p r o t e i n s ,  I n a t e e a t  i t  w a s
found tha t  no t  a l l  the  mRNAs wene equa l ly  represented  on  the
p o l y s o m e s ,  a t  l e a . s t  s u g g e s t i n g  t r a n s l a t l o n a l  c o n t r o l s ,  S t a r t -
i n g  s t u d r e s  o n  t h e  l o c a l l z a t l o n  o f  t f i e  e n c o d e d  p r o t e i n s  w e
f o c u s s e d  o n  m R N A  S c - 1 .  A  r e - c o n s t r u c t e d  c o m p l e t e  c o d i n g
s e q u e n c e  f o r  m R N A  S c - l  w a s  c l o n e d  i n t o  a n  E s c h e r i c h i a  c o l i
e x p r e s s r o n  v e c t o r .  T h e  a n t i s e r u m  g e n e r a t e d  a g a i n s t  t h e
l a c - Z : : S c - I  f  u s i o n  p r o t e i n  w a s  u n a b l e  t o  r e a c t  t m m u n o l o g l c a l l y
r { i t h  S D s - e x t r a c t e d  t o t a l  p r o t e i n s  o f  5 ,  c o m m u r T e ,  O m l s s i o n
of  SDS,  f rowever ,  permi t ted  t f re  demonst ra t ion  o f  an  immuno log i -
ca l  s  j -gna l  w i th  to ta l  p ro te in  f  rom both  mono l , (a ryon and Ct j . ka-
ryon.  ce I I  l va l l  p repara t ions  c leanec l  w i th  p r rosphate  bu f  f  e r
a l s o  s f r o w e d  a  c l e a r  l m m u n o l o g i c a l  r e s p o n s e ,  T h e  r e a c t i o n  w a s
s t n o n g e r  i n  c e l l  w a l l s  o f  f r u i t i n g  d i l ( a r y o n s  b u t  n e v e r t f r e l e s s
a lso  the  wa l ls  f  rom mono l (a ryons  reac tea l ,  Immuno-spot  assays
w i t f r  a f f r n i t y  p u r i f i e d  a n t i b o d l e s  s f r o w e d .  t h a t  t h e  r e a c t r n g
e p r t h o p e ( s )  w a s  g e n e r a l l y  p r e s e n t  i n  b o t h  m o n o l ( a r y o t i c  a n c l
c t l K a r y o t i c  c e l l  w a l l s ,  T h e s e  r e s u l t s  s f r o w  t h a t  a n t i g e n J - c  s i t e s
s i m l l a r  t o  t h o s e  c o d e d  b y  t h e  S c - l  g e n e ,  w h i c f r  1 s  h i g h l y
e x p r e s s e d  i n  t f r e  d i K a r y o n ,  w e r e  a l s o  p r e s e n t  i n  t f i e  w a l l  a n d
so lub le  p ro te ins  o f  the  mono l , ia ryon,

In  re t rospec t  a  resu l t  as  above might  have been expec ted  1n
view of t fre extensive amino aciCt sequence homology hetr i /een the
p r o t e l n s  e n c o d e d  b y  t h e  S c - l ,  S c - 4  a n d ,  t o  a  l e s s e r  d e g r e e ,
Sc-3  mRNAs wf r ic f r  was  recent ly  f  ound.  (F .H,J ,  Sc f ru ren) .
T f ie re fo re  i t  w i l l  now be necessary  to  ra ise  an t ibod ies  aga ins t
k n o w n  d i f f e r e n t  e p i t h o p e s  o f  t h e  p r o t e i n s .  H o w e v e n ,  r f  t h e
ant j_bod les  ra isec l  aga lns t  the  fus ion  pro te in  do  reac t  w i t r r  a
n u m b e r  o f  p r o t e i n s  e n c o d e d  b y  t h e  m R N A s  s t u d i e d  i n  t h l - s
T f r e s i s ,  1 t  m a y  b e  t f r a t  t h e s e  p r o t e i n s  f u l f r l l  s i m i l a r  f u n c -
t ions ,  A l though th is  cou lc t  red  uce  t f re  number  o f  C l l f  f  e ren t
f u n c t i o n s  t o  b e  a s s l g n e d ,  r t  w o u l d  c o m p l l c a t e  f u n c t i o n a l
a n a l y s l s  b y  S e n e  a l i s r u p t i o n s  w h i c f r  a r e  n o w  p o s s l b l e ,  i n
p r i n c i p l e ,  b y  e m p l o y i n g  t h e  r e c e n t l y  d e v e l o p e d  m e t h o d  f o r
m o l e c u l a r  t r a n s f o r m a t i o n  o f  S ,  c a m m u n e  ( M u n o z - R i v a s  e t
à 1 , ,  1 9 8 6 ;  F r o e  I  1  n  g e r  e  t  3 1 , ,  1 9 8 7  ) ,

The incompat ib i l i t y  genes  o f  -9 ,  commune are  now be j -ng
c l o n e d  ( U l l r r c h  p e r s o n a l  c o m m u n l c a t i o n )  a n d  t h i s  m a y  e v e n t u a l -
Iy  a lso  be  poss ib le  f  o r  the  f rap lo lc l  f  ru l t inÉ Senes Ctescr ibea l
in  th is  T t res is .  I f  ,5 .  commune y ie lds  to  some o f  the  mol -
e c u l a r  m e t f r o c t o l o g l e s  n o w  a p p l i c a b l e  t o  y e a s t ,  t h i s  d e v e l o p -
menta l  sys tem may eventua l l y  so lve  some o f  the  prob lems wf r ic f r

n o w  s t ] - l l  r i d d l e  m u l t i c e l l u l a r  d e v e l o p m e n t  i n  e u k a r y o t e s ,
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