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Thi s  a c t i v i t y  is d e p e n d e n t  u p o n  cell m e t a b o l i s m  a n d  act i -  
v a t e d  b y  e n v i r o n m e n t a l  fac tors  13. 

Riassunto. E ' s t a t a  e s a m i n a t a  l ' az ione  di e s t r a t t i  em- 
b r iona l i  di  6 e 12 giorni  e del siero di pollo sul d i f ferenzia-  
m e n t o  in  v i t r o  di  ep ide rmide  di  6 giorni  di  incubaz ione .  I 

13 These studies were. supported in part by italian CNR grants No. 
69.02110 and No. 70.01069.04. 

r i s u l t a t i  o t t e n u t i  h a n n o  permesso  di prec isare  a lcun i  as- 
p e t t i  del r a p p o r t o  ep i t e l i o -mes en ch i ma  nel  corso del  dif- 
f e r e n z i a m e n t o  del la  cute .  
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Synaptonemal Complexes  in the Ovaries of Galleria mellonella 

The  m u l t i p l i c a t i o n  of t he  oogonia l  cells - cy tob l a s t s  - 
in  insec ts  ovar ies  (according to  t he  t e rmino logy  of KOCH 
et  al.1) t akes  place d u r i n g  t he  course  of t he  l a rva l  life. 
The  nuc lea r  even t s  in  t he  o v a r y  which  follow th i s  per iod  
are :  1. po lyp lo id iza t ion  of t he  cells wh ich  become  t ro-  
p h o c y t e s  a n d  2. onse t  of meio t ic  p r o p h a s e  of those  wh ich  
are b e c o m i n g  oocytes.  I n  Drosophila these  d i f f e r en t i a t i on  
processes  beg in  d u r i n g  t he  p u p a l  s tage  a n d  con t inue  
t h r o u g h o u t  t he  adu l t  life 1 I n  Lep idop te ra ,  accord ing  to 
DEPDOLLA 2 t he  oogonial  cell d iv is ions  las t  u n t i l  t h e  4 t h  
l a rva l  s tage.  The  n u m b e r  of l a rva l  stages,  however ,  is 

n o t  f ixed tor  th i s  group.  I t  va r ies  in  d i f fe ren t  species 
depend ing  on  t h e  e n v i r o n m e n t a l  condi t ions .  I n  Galleria 
mellonella t h e  cyto logica l  o b s e r v a t i o n  of t h e  o v a r y  f rom 
sp inn ing  l a rvae  t a k e n  f rom t h e  cocoon ind ica t e  t h a t  t h e  
process  of oocyte  d i f fe ren t ia t ion ,  n a m e l y  meiosis,  m a y  
s t a r t  p r io r  to  pupa t i on .  I n  such  ovaries ,  t h e  nucle i  w i t h  
s y n a p t o n e m a l  complexes  m a y  be  found.  

Material and methods. The  l a r v a l  ovar ies  were f ixed in 
2% g lu t a ra ldehyde ,  p H  7.3 buf fe red  w i t h  Na-cacodyla te ,  
an d  pos t f ixed,  a l t e r  washing ,  w i t h  1% o s m i u m  te t rox ide .  
E p o n  e m b e d d e d  m a t e r i a l  was  sec t ioned  on  Re i che r t  

Fig. 2. Ovary of a spinning larva of G. mellonella. Another example of 
a synaptonenlal complex in ooeyte nucleus. 

Fig. 1. Ovary of a spinning larva of G. melloneUa. Fragment of an 
ooeyte nucleus with synaptonemal complexes. 

1 E. A. KocH, P. A. SMITH and R. C. KING, J. Morph. 121, 55 (1967). 
Ph. DEPDOLLA, in Handbuch der Entomologie (Ed. Ch. SCHRODER, 
Jena 1928). 
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u l t r a tome  and  examined  in J1EM 7A electron microscope.  
The t h i n  sect ions were  con t r a s t ed  wi th  uranyl  ace ta te  
following wi th  lead s ta in ing  3-5. 

Results and discussion. Figures  1-3 p re sen t  synap to -  
nemal  complexes ,  s imilar  to  those  observed  by  KING 
et al. 6 in tile pupa l  ovary  of Drosophila. They  have  a 

Fig. 3. Ovary of a spinning larva of G. mellonella. Fragment 0f an 
oocyte nucleus with a synaptonemal complex attached to the nuclear 
membrane. 

typ ica l  r ibbon  appea rance  of s t ruc tures  wi th  2 dense  
la teral  lines and  a thin ,  del icate  one ly ing  central ly.  In  
the  two c lear  interspaces,  del icate  microfibri ls  or iented 
radial ly  m a y  be found.  In  some cases the  a t t a c h m e n t  of 
th is  complex  to  t he  nuclear  m e m b r a n e  is seen (Figure 3). 
Their  appearance  m a y  be assumed,  s imilar ly as in the  
o ther  species k n o w n  from the  l i t e ra ture  6, 7, to be a sign of 
crossing-over  process  which  appa ren t l y  occurs in Galleria 
mellonella. 

The morphologica l  ch romosomal  p a t t e r n  suggest ing the  
presence  of th is  process  has also been found in a t rophocy te  
nucleus f rom a d i f fe ren t ia ted  egg vesicle, in the  course of 
vi tel logenesis  (Figure 4). According to  DEPDOLLA 2 in the  
Lep idop te ra  egg vesicles, the  t rophocy te s  in the  larval  
ovary  m a y  also, like the i r  sister-cell  oocyte,  ini t ia te  the  
d i f ferent ia t ion  by  en te r ing  meiosis, This is, however,  soon 
replaced by  endomitosis .  The cross sect ion of the  synap-  
t onema l  complex  p resen ted  on Figure 4 has  been found 
in the  t r o p h o c y t e  nucleus in advanced  polyplo idy  and  
m a y  be regarded as a Sign of somat ic  crossing-over occur- 
ing in th is  cell. The  possibi l i ty  of such cytological  phe-  
nomenon  was repor ted  in the  l i terature .  KAI3FMANN ~ 
observed in Drosophila melanogaster the  occasional pres- 
ence of ehiasma-l ike  conf igurat ions  be tween  homologous  
chromosomes  in somat ic  cells, before  the  genetic evidence 
for somat ic  crossing-over  was manifes ted .  STERN 9 and  
LECLERC 10 observed  the  p h e n o t y p i c  express ion of occur- 
once of somat ic  crossing-over  in these  flies. SCHULTZ 11 
found in t he  nuclei  of sa l ivary  glands  and in the  nurse 
cells of the  ovary  a ' regular  pa i r ing  of chromosomes  which 
m a y  - b u t  does no t  necessari ly - signify crossing-over ' .  
By  means  of t he  e lectron microscope s tudy,  in the  t ro-  
phocy tes  of egg vesicles of mosqui to ,  mul t ip le  synap to-  
hemal  complexes  were found ~2. They  are similar  to those  
observed in t he  oocyte  nuclei  of Acheta domesticus ~a. In  
bo th  cases the i r  presence is considered to be re la ted to the  
specific gen t  amplif icat ion.  

I t  mus t  be no ted  t h a t  the  p ic ture  p resen ted  is the  
unique one, in t he  case of t r ophocy t e s  of Galleriamellonella, 
follows f rom the  m a n y  e lec t ronograms examined  of b o t h  
various areas of the  same nucleus, and of t rophocy tes  
b~longing to di f ferent  ovarioles. Such a low f requency of 
genetic exchange  b~tween homologues  in these cells 
migh t  be accoun ted  for by  the  r a n d o m  con tac t  14. 

Rdsumd. Dons  los oocytes  de Galleria mellonella, on a 
t rouv6 des complexes  synap ton6maux ,  ind iquan t  ia 
pr6sence de crossing-over  darts cet  organisme. Le complex  
synap ton6mal  s 'es t  mont r6  aussi dons  un t rophocyte ,  mais  
il semble ~tre ici un ph6nom~ne accidenteI.  

Fig. 4. Fragment of a trophocyte nucleus from vitellogenetic egg 
vesicle of a newly hatched imago of G. mellonella. Cross section of a 
synaptonemat complex is seen. 
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