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Fig. 2. Soluble protein profile on acrylamide gel electrophoresis during 
synchronous production of protoperithecia. 25~ note the band at 
RI 0.78 with arrow mark which appeared in (step-down 37 ~ to 25 ~ 
protoperitheeial differentiating culture. 37 ~ absence of the band. 
A) actinomycin D treatment inhibits this band. C) cycloheximide 
treatment also inhibits the band. 

Fig. 3. Tyrosinase during synchronized development of protoperi- 
thecia. 1.37 ~ culture, no tyrosinase. 2. Step-down (37 ~ to 25 ~ dif- 
ferentiating culture, 2 bands of tyrosinase. 3. Step-down (37 ~ to 
25~ aetinomyein D treated, 2 bands of tyrosinase. 4. Step-down 
(37 ~ to 25 ~ cycloheximide treated, 4 bands of tyrosinase. 

is of in te res t .  The  poss ib i l i ty  of th i s  effect  due  to  changes  
in ceil wal l  p e r m e a b i l i t y  was  checked  b y  increas ing  the  
osmot ic  pressures  of med ia  w i t h  1 to  10~o, of NaC1, an d  
p o l y e t h y l e n  e glycol '400' .  There  was no i n d u c t i o n  of 
ascogonia  a t  37~ Thus  t h e  effect  of polyols  seems to  be  
specific. W h e t h e r  t he  i n d u c t i o n  of p r o t o p e r i t h e c i a  b y  
polyols  in non -pe rmi s s ive  cond i t ions  (37~ cul tures)  is a 
p h e n o m e n o n  of derepress ion  of genes or s i m p l y  a m e t a -  
bolic effect  p r o v i d i n g  a n  a d d i t i o n a l  source of r educed  
n i c o t i n a m i d e  coenzymes  is u n d e r  inves t iga t ion .  

d i f f6rencia t ion  pro top6r i th6cia le .  I1 est  d6jX d 6 m o n t r 6  
q u ' a u  moins  une  p ro t6 ine  est  associ6e ~ ce processus  et  
qu ' i l  n ' y  a pas  de corr61ation en t re  la  ty ros inase  e t  ee t t e  
d i f f6rencia t ion .  
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Rdsumd, Une  m 6 t h o d e  pou r  la s y n c h r o n i s a t i o n  de la 
d i f f6renc ia t ion  des ascogones  de Neurospora est  pr6sent6e.  
Ce sys t~me de s y n e h r o n i s a t i o n  bas6 sur  la  t e m p 6 r a t u r e  
fac i l i tera  l ' ana lyse  b ioch imique  et  g6n6t ique  int6gr~e de la  

n This report forms part of a thesis submitted to the University of 
Geneva for the award of D. So. degree by M.V.-R. He is thankful to 
Volkart Foundation, Winterthur, Switzerland, for the award of a 
fellowship during the tenure of this work. 

Sterilization of Paedogenetic Heteropeza Larvae with X-Rays 

The  gall  midge  Heteropeza pygmaea W i n n e r t z  (Itoni- 
didae, Dip te ra )  can  r ep roduce  e i the r  b i sexua l ly  or p a r t h e -  
nogene t i ca l ly  in  t he  a d u l t  stage,  or  paedogene t i ca l ly  1-s. 
Paedogenes i s  is p a r t h e n o g e n e t i c  r e p r o d u c t i o n  in t h e  
l a rva l  stage. I t  can  be  induced  b y  def ined  n u t r i t i v e  condi-  
t ions  of t h e  cul ture .  I n  paedogene t i ca l ly  r ep roduc i n g  
larvae ,  t he  ovar ies  p roduce  smal l  i m m a t u r e  egg tollicles 
wh ich  are re leased in to  t he  h a e m o l y m p h .  W i t h i n  the  
l a rva l  b lood  t he  oocyte  grows a n d  a f t e r  m a t u r a t i o n  
embryogenes i s  goes to  comple t ion .  Since no  chor ion  is 
p r e sen t  t h e  e m b r y o s  call t ake  up  n u t r i e n t s  f rom t h e  
m a t e r n a l  h a e m o l y m p h  a n d  grout c o n t i n u o u s l y  (see Fig- 
ure). The  increase  in size of t he  e m b r y o s  is a t  t he  expense  
of m a t e r n a l  t issues.  A t  a n  age of 5 days  a m o t h e r  l a r v a  
consis ts  m a i n l y  of a s t i f fened  b o d y  wal l  fi l led w i t h  off- 
spr ing.  The  r ea r ing  cond i t ions  p rov ided  are such  t h a t  
t h e  offspring,  w h i c h  h a t c h  f rom the  m o t h e r  larvae,  
cons is t  exc lus ive ly  of d a u g h t e r  l a rvae  w h i c h  can  r ep roduce  
paedogene t ica l ly .  

The  u n u s u a l  m o d e  of r e p r o d u c t i o n  qual i f ies  paedoge-  
ne t ic  gall  midges  as i n t e re s t ing  objec ts  for in  v i t ro  cu l tu re  
of eggs a n d  e m b r y o s  in  d i t f e ren t  cu l tu re  m e d i a  4. I n  v i t ro  
cu l tu re  of Heteropeza pygmaea e m b r y o s  is possible  in  a 

m e d i u m  cons is t ing  of h a e m o l y m p h  an d  fa t  b o d y  cells 
o b t a i n e d  f rom Heteropeza l a rvae  w i t h o u t  p ro g en y  5 (so- 
called ster i le  larvae) .  Such  steri le l a rvae  appea r  occasional-  
ly  in  s t a n d a r d  cul tures .  Fo r  large scale cu l tu re  exper i -  
m e n t s  a c o n v e n i e n t  p rocedure  for ob t a in ing  ample  
n u m b e r s  of s ter i le  l a rvae  w i t h  large  f a t  bodies  a n d  a 
m a x i m u m  a m o u n t  of h a e m o l y m p h  h a d  to be  developed.  
To th i s  end  we ana lyzed  t h e  effect  of r ad ia t ion  on  m o t h e r  
la rvae ,  as well  as on t h e  eggs an d  e m b r y o s  deve lop ing  in 
t h e i r  h a e m o l y m p h .  F o r  al l  t r e a t m e n t s  we used  50 keV 
X - r a y s  f rom a Mii l le r -RT 100 machine .  

I n  t h e  f i rs t  e x p e r i m e n t  m o t h e r  l a rvae  of d i f fe ren t  ages 
were i r rad ia ted .  T h e  age zero h is def ined as t h e  m o m e n t  
w h e n  a y o u n g  l a r v a  h a t c h e s  f rom i t s  m o t h e r  la rva .  W i t h  
doses up  to  3 k R  no i r r ad i a t ed  l a rvae  died p r e m a t u r e l y .  
Bu t ,  w i t h  t h e  excep t ion  of 96 h old larvae,  t h e  ave rage  of 

1 H. ULRICH, Z. indukt. Abstamm- u. VererbLehre 7], 1 (1936). 
2 R. CAM~NZlND, Rev. suisse Zool. 6~, 377 (1962). 
8 H. ULRICH, Verh. dt Zool. Ges., Zool. Anz. Suppl. 26, 139 (1962). 

S.J. CouNc~, Ann: N.Y. Acad. Sei. 739, 65 (1966). 
5 D.F. WENT, J. exp2 Zool. 777, 301 (1971). 
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daugh t e r  larvae per  mo the r  la rva  was  reduced (see lower 
figure). The  reduc t ion  in t he  n u m b e r  of offspr ing per  
la rva  compa red  to  un t r ea t ed  controls  depends  on the  
dose and  the  age of the  larva a t  the  m o m e n t  of i r radiat ion.  
Since wi th in  one m o the r  as well as wi th in  a group of 
accura te ly  t imed  mo the r  larvae the  embryos  develop 
fairly synchronously ,  the  age of t he  i r rad ia ted  m o t h e r  

X-ray irradiation of Heteropeza larvae, 9 h before or 48 h after 
hatching 

Larval age Dose No. of Length Duration 
at (kR) embryosper of stiffened of oogenesis 
rradiation full-grown larvae (ram) + embryogenesis (h) 

larva 

9 h before 0 28.8 3.73 113 
hatching 3 0.02 3.66 192 

4.5 o 3.67 - -  

48 h after 0 29.3 3.83 111 
hatching 1 1L6 3.17 138 

2 0.38 3.19 175 

Each value is an average of values obtained from 25 treated larvae. , 
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Tile upper diagram shows some stages of emhryogenesis of paedogene- 
tically developing embryos of Heteropega pygmaea. Zero time on the 
abscissa is the time when the larval mothers of th e embryos hatched. 
The lower diagram gives the average number of full-grown embryos 
per irradiated larva. The abscissa indicates the age of the larva at the 
moment of X-ray irradiation. Every point is based on 20 larvae 
analyzed. 

larvae  is indicat ive  of the  deve lopmen ta l  s tage of the  
embryos  i r radiated.  I t  is ev iden t  f rom the  Figure  t h a t  
s tages be tween  b l a s tode rm and  germ b a n d  re t rac t ion  (48 
to 72 h age of t he  mother )  are mos t  sensi t ive to X-rays .  
W i t h  doses of 2 k R  and higher,  the  ma j o r i t y  of t r ea t ed  
larvae  can be sterilized. In  an a t t e m p t  to  use this  proce- 
dure  to p rov ide  cul ture  med i u m tor  the  in v i t r  o cultures,  
we found  t h a t  th is  m e t h o d  has 2 d i sadvan tages :  a) The 
average leng th  of t he  f inal ly ob ta ined  sterile larvae a f te r  
t r e a t m e n t  a t  48 h was  less t h a n  t h a t  of the  non- i r r ad ia ted  
controls  (see Table). b) The hand l ing  of a large n u m b e r  of 
mobile  larvae for t he  X - r a y  exposure  is no t  convenient .  

In  order  to  e l iminate  these  d isadvantages ,  we t r ied  to  
sterilize larvae before egg follicles were released f rom the  
ovary.  For  th is  purpose  we i r radia ted  ful l-grown embryos  
before ha tching .  In  th is  second e x p e r i m e n t  we used abou t  
110 h old, immobi le  m o t h e r  larvae which were filled wi th  
ful l-grown embryos .  On a n  average abou t  9 h af ter  the  
i r rad ia t ion  the  d au g h t e r  larvae ha tched .  As can be seen 
f rom the  Table,  s o m e w h a t  larger doses are needed  to 
sterilize the  n o n h a t c h e d  larvae compared  to 48-h-old 
larvae. In  all cases in which  any  p rogeny  developed in the  
i r rad ia ted  larvae, t he  dura t ion  of oogenesis  + embryo-  
genesis was increased (see Table). The leng th  of the  
s t i f fened larvae which  are f inal ly ob ta ined  abou t  6 days  
af ter  t r e a t m e n t  is no t  reduced ill the '  i r rad ia ted  series 
compared  to  the  contro l  series. The d e v e l o p m e n t  and  
behav iour  of X - r a y  steri l ized larvae is ve ry  m u c h  the  
same as observed wi th  the  occasionally occurr ing sponta -  
neous steri le larvae  (KAISERe, 7). In  any  case the  steri le  
larvae feed and grow like normal  fert i le larvae. The 
his tolysis  of near ly  all larval  organs, wi th  the  except ion  
of the  h y p e r t r o p h y i n g  fa t  body,  t akes  place in aged steri le 
larvae. Since th is  his tolysis  is observed in ferti le as well 
as in steri le larvae, i t  seems no t  to  be induced  by  the  
offspr ing in ferti le larvae as p resumed  by  IVANOVA-KASAS S. 
I t  mus t  be control led  by  some ma te rna l  organ, pe rhaps  
the  pro thorac ic  glands,  as suggested by  KAISER 7' 9. 

Zusammen/assung. Durch R b n t g e n b e s t r a h l u n g  k6nnen  
die Ovar ien  oder  die sich en twicke lnden  E m b r y o n e n  in 
den paedogene t i sch  sich fo r tp f l anzenden  Gallmiickenlar-  
ven  (Heleropeza pygmaea) abge t6 te t  werden.  Die E m b r y -  
onen sind besonders  s t rah lenempf ind l ich  in  den  Stad ien  
zwischen Blas tode rm und Ke ims t r e i f -Kon t r ak t ion .  Nach  
Bes t rah lung  mi t  geniigend hohen  Dosen en t s t ehen  sterile 
Larven,  die am E n d e  ihrer  En twick lung  eine His to lyse  
fast  aller larvalen Organe, mi t  Ausnahme  des hyper t ro -  
ph ie renden  Fe t tk6rpers ,  zeigen. 
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