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Homologous Pairing and Synaptinemal Complexes in the Nurse-Cell N u c l e i  of  Carabid Ovaries 
(Ins. Coleoptera) 

The  t r o p h o c y t e s  of mero is t ic  insec t  ovar ies  deve lop  b y  
d i f fe ren t ia l  mi tos is  f rom oogonia  1-~. I t  h a s  been  shown  b y  
l ight -  a n d  e lec t ron-microscopic  s tud ies  t h a t  t he  cel lular  
de r iva tes  of an  oogon ium are  connec t ed  b y  cy top l a smic  
br idges  in acco rdance  w i t h  t h e  scheme of t h e i r  mi to t i c  
cleavages.  T h u s  a specia l ly  def ined  a r r a n g e m e n t  of cel- 
lu lar  connec t ions  is e s t ab l i shed  b e t w e e n  all  ge rm l ine 
e l emen t s  of a follicle 4-~. 

I n  v iew of t h e  ge rm l ine n a t u r e  of t rophocy tes ,  i t  is 
i n t e r e s t i ng  t h a t  po lycomplexes  were found  in t h e  nurse-  
cell nucle i  of t he  N e m a t o c e r e  AedesL  These  s t ruc tu re s  
m a y  r ep re sen t  s tapels  of s y n a p t i n e m a l  complexes  
l i be r a t ed  b y  d y s j u n c t i o n  of t h e  pa i red  chromosomes .  I n  
y o u n g  Drosophila egg follicles s y n a p t i n e m a l  complexes  
were found  in t he  nuc leus  of t he  oocy te  as well  as in  one of 
t h e  15 nurse-cel ls  6. S y n a p t i u e m a l  complexes  are nuc leus  
organel les  w i t h  a cha rac t e r i s t i c  u l t r a s t r u c t u r e  s. T h e y  are  
fo rmed  a t  t h e  c h r o m o s o m e s  d u r i n g  t he  l ep to t ene  s tage  of 
t he  meio t ic  p r o p h a s e  a n d  p r e s u m a b l y  t h e y  g u a r a n t e e  t h e  
exac t  pa i r ing  of t h e  homologous  ch romosomes  9. 

Methods.  See capt ious .  

Results.  D u r i n g  our  inves t iga t ions  of oogenesis  in  some 
Carab id  species (Carabus, Pterostichus, Abax) we found  
t h a t  t h e  nucle i  of y o u n g  egg nurse-cel l  c lus ters  in  s q u a s h  
p r e p a r a t i o n s  all  show a typ ica l  b o u q u e t  a r r a n g e m e n t  
(Figure 1). I f  a t  all, t h e  oocy te  can  on ly  be  d i s t ingu i shed  
f rom t h e  p r o t r o p h o c y t e s  b y  a s l ight ly  en la rged  nuc leus  
vo lume.  Feu lgen  squashes  c lear ly  d e m o n s t r a t e  t h e  h o m o -  
logous pa i r ing  of t h e  c h r o m o s o m e s  in b o t h  cell types .  I n  
th i s  respec t  t h e  oocy te  a n d  p r o t r o p h o c y t e s  show t h e  s ame  
l igh top t i ca l  aspec ts  as descr ibed  for L e p i d o p t e r a  10, wh ich  
also h a v e  merois t ic  ovaries.  

I n  e lec t ron-microscopic  s tud ies  ve ry  young  Carab id  egg 
nurse-cel l  un i t s  e x h i b i t  no  d i s t i nc t  morpho log ica l  dif- 
ferences b e t w e e n  oocy te  a n d  p ro t rophocy te s .  B u t  ill 
accordance  w i t h  t h e  cyto logica l  p roper t i e s  e x a m i n e d  b y  
l igh t -microscopy ,  these  follicles showed  var ious  nuclei  
w i t h  c lear ly  d e m o n s t r a b l e  s y n a p t i n e m a l  complexes .  Such  
cases sugges t  t h a t  y o u n g  nurse-ce l l  nucle i  of Carab id  
ovar ies  bu i ld  up  t h e  aux i l i a ry  s t r u c t u r e s  cha rac t e r i s t i c  of 
homologous  ch ro mo s o mes  pa i r ing  d u r i n g  meiosis :  f rom 
t h e  genesis of an  egg nurse-cel l  c lus te r  i t  m u s t  be  con- 

Fig. 1. Young egg nurse-cell cluster of Abax 
ater after unfixed squashing. All nuclei exhibit 
zygo-pachytene (bouquet arrangement). Ph, 
x 1680. 

Fig. 2. Chromafin associated synaptinemal 
complex with lateral and medial components 
of a young nurse-celt nucleus (Carabus gra- 
nulatus). OsO 4 fixed; contrasted with uranyl 
acetate and lead citrate. • 37,200. 

Fig. 3. A somewhat older egg nurse-cell clus- 
ter of Carabus granulatus than in Figure 1. 
The tangentially sectioned ooeyte differs from 
the nurse-cells by a greater volume and accu- 
mulated lamellar bodies. Synaptinemal com- 
plexes in nurse-cell nuclei are indicated by 
arrows. The insertion demonstrates the left 
complex with greater enlargement. • 3900 
(insertion: • 14,000). 

Fig. 4. a) Nurse-cell nucleus of Carabus gra- 
nulatus with polyeomplexdike structure en- 
larged in b). The polyeomplex is associated 
with the nucleolar apparatus of the nurse-cell 
nucleus, a) • 98,000. b) • 50,000. 
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c luded  t h a t  a t  leas t  one of a n y  2 cells connec t ed  b y  a 
cy top la smic  br idge  m u s t  be  a nurse-cell .  

B u t  we h a v e  also succeeded in f ind ing  s y n a p t i n e m a l  
complexes  in severa l  nurse-cel l  nucle i  of s o m e w h a t  more  
deve loped  follicles, in  wh ich  t he  oocy te  can  be  d is t in-  
gu ished  f rom the  nurse-cel ls  b y  i t s  s t a t e  of d i f f e ren t i a t ion  
and  i ts  pos i t ion  (Figures 2 a n d  3). 

Older  s tages  some t imes  exh i b i t  po lycomplex- l ike  s t ruc-  
tu res  in oocy te  and  t rophocy tes ,  wh ich  m i g h t  h a v e  ar i sen  
f rom s y n a p t i n e m a l  complexes  a f t e r  d i s j unc t i on  of the  
ch romosomes  7 (Figure 4). 

Discussion. Our  l ight-  and  e lec t ron-microscopic  f indings  
s t rong ly  sugges t  t h a t  in  all p r o t r o p h o c y t e s  t he  homolo-  
gous ch romosomes  pa i r  and  bui ld  up  s y n a p t i n e m a l  com- 
plexes.  To th i s  e x t e n t  t he  s i t u a t i o n  descr ibed  differs f rom 
t h a t  in  Drosophila 6. T he  d i f f e r en t i a t i on  b e t w e e n  oocyte  
a n d  nurse-cel ls  a f t e r  t he  c o n s t r u c t i o n  of s y n a p t i n e m a l  
complexes  d e m o n s t r a t e s  t he  germ l ine n a t u r e  of Carab id  
t rophocy tes .  The  s y n a p t i n e m a l  complexes  in  p r o t r o p h o -  
cytes  seem to h a v e  no  func t iona l  s ignif icance.  W e  bel ieve 
t h a t  t h e y  m a y  r ep re sen t  r u d i m e n t a r y  organelles.  This  is 
u n d e r s t a n d a b l e  in  v iew of t he  phy logene t i c  origin of t he  
t r o p h o c y t e s  f rom oocytes.  

N o t  on ly  t he  m o r p h o l o g y  of t he  young  follicles suggests  
t h a t  t h e  Carab ids  possess r e l a t ive ly  p r i m i t i v e  merois t ic  
ovaries.  The  func t i on  of t h e i r  y o u n g  follicles is equa l ly  
p r imi t ive .  Af te r  t h e  b r e a k d o w n  of c h r o m o s o m e  pa i r ing  
t he  oocyte  en te r s  in to  a l a m p b r u s h  s tage  w i t h  e x t r e m e l y  
uncoi led  c h r o m o s o m e s  ~. T he  nucleolus  of t he  oocyte  
shows a cons iderab le  increase  ill size 1~. The  r a t e  of t he  
R N A - s y n t h e s i s  is a b o u t  twice  as g rea t  as in nuclei  of 
o the r  t issues w i t h  c o m p a r a b l e  p lo idy-s tep  (4n)~". These  
and  o t h e r  obse rva t i ons  sugges t  t h a t  t he  in i t i a l  g rowth  of 
t he  oocyte  in  Carab ids  is due to R N A  which  is syn the -  
sized in t he  oocyte  nucleus.  I n  a second prev i te l logene t ic  
phase,  t h e  oocyte  nucleolus  d i sappear s  a n d  - s o m e w h a t  

l a t e r  - t he  ch romosomes  condense  to fo rm the  caryo-  
sphere  n t yp i ca l  of mero is t ic  ovaries .  A t  th i s  p o i n t  t he  
oocy te  g r o w t h  is comple t e ly  d i rec ted  b y  R N A  t r ans fe r ed  
f rom the  polyploid ized  nurse-cel ls  to  t he  oocyte  cyto-  
p l a sm ~3. 

Zusammen/assung. Bei  Ca rab iden  erfolgt  die Differen-  
z ierung zwischen Oocyte  u n d  T r o p h o c y t e n  n a c h  der  
H o m o l o g e n p a a r u n g  und  d e m  A u f b a u  s y n a p t i s c h e r  K o m -  
plexe in be iden  Zel l typen .  Zus/ i tz l ich zu d iesem m o r p h o -  
logischen A s p e k t  d e u t e t  auch  die F u n k t i o n  des Oocyten-  
kernes  auf  e inen  re l a t iv  p r i m i t i v e n  Z u s t a n d  des merois t i -  
schen  Carab idenovar s .  I n  der  I n i t i a l p h a s e  de r  Oogenese 
zeigt  der  O o c y t e n k e r n  b e m e r k e n s w e r t e  ~ h n l i c h k e i t e n  m i t  
den  morpho log i schen  u n d  Iunk t ione l l en  Verh / i l tn i ssen  des 
Oocy tenke rnes  pano i s t i s che r  Ovar ien .  
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D i g e s t i o n  P r o c e s s  of Microsporum cookei Spore  
scop ic  E x a m i n a t i o n  

Studies  of t he  surface  fea tu res  of funga l  wal l  w i t h  t he  
s c a n n i n g  e lec t ron-microscope  (STEM) h a v e  p rov ided  m u c h  
useful  in ' fo rmat ion  1-5. W e  h a v e  been  inves t iga t ing  the  
u l t r a s t r u c t u r a l  a n d  i m m u n o c h e m i c a l  cha rac te r i s t i c s  of t he  
cell wal l  of d e r m a t o p h y t e s  which  cause t r i c h o p h y t o s i s  in 
m a n  6, ~. Recent ly ,  obs e r va t i ons  b y  SE M conduc t ed  in our  
l a b o r a t o r y  of t he  surface  s t r u c t u r e  of t he  h y p h a l  a n d  
spore  walls  of severa l  s t r a in s  of d e r m a t o p h y t e s  (Micro- 
sporum cookei HUT-2061  ; Epidermophyton /loccosum T E F -  
30; Trichophyton rubrum T-1005;  T. megnini 4034; T. 
tonsurans A410, T./luviomuniense 3635)s a n d  o t h e r  non-  
p a t h o g e n i c  fungi  (Aspergillus niger 460, A. oryzae 216; 
Penicillium chrysogenum 473; Candida utilis 553) 9, 
y ie lded some in t e r e s t i ng  results .  However ,  t he re  are no  re- 
por t s  in wh ich  t he  surface  s t r u c t u r e s  of the  cell walls  were 
obse rved  b y  s te reoscan  fol lowing t r e a t m e n t  w i t h  myco-  
lyr ic  enzymes .  

Materials and methods. F u n g u s :  Cul tures  of 3 / .  cookei 
HUT-2061  were g rown on P e t r i  d ishes  c o n t a i n i n g  
S a b o u r a u d ' s  dex t rose  aga r  (4% glucose, 1% pep tone ,  
0 .5% yeas t  e x t r a c t  a n d  1.7% agar),  for 4 weeks a t  28~ 

P r e p a r a t i o n  of spore:  The  c o m p a c t l y  g rown cul tures ,  
cons i s t ing  a l m o s t  en t i r e ly  of macrocon id ia ,  were sc raped  
off t he  aga r  m e d i u m  w i t h  a spa tu la .  T he  spores  were freed 
f rom the  a c c o l n p a n y i n g  myce l ia  b y  t h o r o u g h  wash ing  
w i th  sal ine followed b y  cen t r i fuga t ion .  

Wall  by Snai l  E n z y m e :  S c a n n i n g  E l e c t r o n - M i c r o -  

Diges t ion  w i t h  snai l  enzyme :  Sna i l -gu t  ju ice  of Helix 
pomatia, suppl ied  b y  L ' I n d u s t r i e  Biologique Fran~aise,  
Seine (France) ,  wh ich  con ta ins  t he  lyr ic  e n z y m e  complex  
helicase,  was  s tored  as a f reeze-dr ied p o w d e r  a t  - -15  ~ 
un t i l  used. The  washed  mac rocon id i a  were suspended  in 
0.05214 c i t r a t e - p h o s p h a t e  buf fe r  (pH 5.8) c o n t a i n i n g  0.6 M 
m a n n i t o l  and  0 .01% cys te in  h y d r o c h l o r i d e  1~ to  wh ich  
10 m g / m l  of sna i l -gu t  juice powder  was added .  Diges t ion  
was t h e n  car r ied  ou t  b y  i n c u b a t i o n  a t  28 ~ w i t h  gent le  
shak ing  for v a r y i n g  periods.  
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