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Number  and Behaviour of Chromosomes  
in Aphiochaeta xanthina Speiser 

T h e  s t u d y  of c h r o m o s o m e s  in Diptera offers  seve ra l  
in te res t s ,  also because  of t h e  v a r i e t y  of p rocesses  ob-  
s e rved  d u r i n g  s p e r m a t o g e n e s i s .  The  m o s t  i m p o r t a n t  
cases c a n  be  s u m m a r i z e d  as fol lows:  

(1) Meiosis  w i t h  c h i a s m a t a  (Cul ic inae 1, some  o t h e r  
Nematocera, as e.g. Dicranomyia, Tendipes ~, etc.)  ; 

(2) meios is  w i t h  pa i r ing ,  b u t  c o m p l e t e l y  d e v o i d  of 
c h i a s m a t a  (Penthetria, etc. 2, Phryne3), or w i t h  ch ias -  
m a t a  o n l y i n  s e x c h r o m o s o m e s  (Drosophila melanogaster*) ; 

(3) meios is  w i t h o u t  pa i r ing ,  or  w i t h  p a i r i n g  w i t h o u t  
c h i a s m a t a  r e s t r i c t e d  to  s m a l l  s e g m e n t s  (Melophagus 5 
and  o t h e r  p a r a s i t i c  forms) .  

Fig. 1.--Metaphase plate of gangliar cell (enlargement 1200:1). 

t w e e n  ma le  a n d  f ema le  cells, no  d i f fe rence  in c h r o m o s o m e  
n u m b e r  or s h a p e  can  be  d e t e c t e d .  

Fig. 2.--Metaphase plate of gangliar cell (enlargement 1200:1). 

T h e  c h r o m a t i n  of t h e  r e s t i n g  n u c l eu s  is f i l a m e n t o u s ,  
a n d  does n o t  s h o w  a n y  h e t e r o p y c n o t i c  mass .  A nuc leo lus  

Fig. 3 . - - P r o m e t a p h a s e  of gang l i a r  cel l :  ove rcon t rac ted  chromosomes  
(enlargement 1200 : 1). 

I t  m a y  be  a d d e d  t h a t  for  Phryne fenestralis e we k n o w  
t h a t  l ack  of c h i a s m a t a  c o r r e s p o n d s  to  l ack  of c ross ing-  
over :  a s i m i l a r  c o r r e s p o n d e n c e  fails to  be  so c lea r  in  t he  
male  of D. melanogaster 7. T h e  p r e s e n t  i n v e s t i g a t i o n  on  
the  c h r o m o s o m e s  of Aphiochaeta xanthina Sp. (Phor i -  
dae) is j u s t i f i ed  b y  t h e  ease w i t h  w h i c h  t h i s  species  c an  
be k e p t  in  c u l t u r e  a n d  s u b m i t t e d  to  g e n e t i c a l  r e sea r ch  s. 
Meiosis of Aphiochaeta has  b e e n  p r e v i o u s l y  i n v e s t i g a t e d  
by  TOKUNAGA 9, who  f o u n d  5 c h r o m o s o m e s  in t h e  
diploid cells. Th i s  c o u n t i n g  is n o t  s u p p o r t e d  b y  t h e  
p re sen t  i n v e s t i g a t i o n .  Neve r the l e s s ,  we do  n o t  d i s p u t e  
TOKUNAGA'S resul t s ,  because  i t  is u n c e r t a i n  w h e t h e r  t he  
ma te r i a l  s t u d i e d  b y  us a n d  b y  TOKUNAGA be longs  to  t h e  
same species .  

Our  o b s e r v a t i o n s  are b a s e d  on  smea r s ,  s t a i n e d  b o t h  
wi th  a c e t o - c a r m i n e  a n d  w i t h  ace t ic  orce in ,  a n d  dea l  
wi th  t h e  mi tos i s  of g a n g l i a r  a n d  gon ia l  cells in  b o t h  
sexes, a n d  w i t h  t h e  ma le  meiosis .  

(1) S o m a t i c  mi tos i s  h a s  been  s t u d i e d  in  l a r v a l  gang l i a ,  
record ing  s e p a r a t e l y  t h e  ma le s  a n d  females ,  o w i n g  to  t h e  
d i f ferences  (size, etc.)  b e t w e e n  sexes.  

The  m e t a p h a s e  shows  10 t e lomi t i c  e l e m e n t s  of un i -  
form l e n g t h  ( a b o u t  # 4-5)  (Fig. 1). T h e y  h a v e  a s t r o n g  
t e r m i n a l  a t t r a c t i o n ,  t h u s  f o r m i n g  V - s h a p e d  g roups ,  
where  t h e  a t t r a c t i n g  e n d s  a re  o f t en  e v i d e n t l y  c rossed  
or s l i gh t l y  s e p a r a t e d  (Fig. 2). E x c e p t i o n a l l y ,  t h e  m e t a -  
phase  c h r o m o s o m e s  c a n  be  o v e r c o n t r a c t e d ,  a l w a y s  10 in  
number ,  a n d  w i t h o u t  s o m a t i c  p a i r i n g  (Fig. 3). T h e  
t e lophases  are  s o m e t i m e s  so c lea r  as to  show t h a t  t h e  
n u m b e r  of e l e m e n t s  a s s e m b l i n g  a t  e ach  pole  is 10. Be-  
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is o f t en  vis ible .  T h e  gon ia l  m i t o s e s  show t h e  s a m e  p h a e -  
n o m e n a  as t h e  g a n g l i a r  nuclei .  

(2) Meiosis.  L e p t o t e n e  a n d  z y g o t e n e  do  n o t  show a n y  
i n t e r e s t i n g  f ea tu re s .  P a c h y t e n e ,  on  t h e  c o n t r a r y ,  is 
pecu l i a r  for  i t s  c l ea rness  : f ive  g r e a t  f i l a m e n t s  are  p r e s e n t ,  
w i th  c h r o m o m e r e s  g e n e r a l l y  n o t  eas i ly  d i s t i n g u i s h a b l e .  

Fig. 4.--Pachytene (enlargement 1200:1). 

I n  some  po r t i ons ,  n o t  local ized,  t h e  p a i r i n g  is i n c o m p l e t e  
(Figs.  4, 5). No h e t e r o p y c n o t i c  mass  is visible.  

Fig. 5 . - -One  e lement  of pachy tenc  (en la rgement  1200: 1). 
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The  d ip lo tene  is typ ica l ,  and  all  gemini  show some 
ch iasmata ,  which,  a t  the  end  of t he  stage,  a p p e a r  fu l ly  
te rmina l ized .  F igure  6 shows an i n t e r m e d i a t e  stage,  
where t e rmina l i za t ion  is a l r eady  s t rong.  

£7 
Fig. 6.--i)iplotene (enlargement 1200: 1). 

Nematocera whose meiosis  is normal ,  compr i s ing  pairing 
and  ch iasmata .  Th is  leads  us to  e x p e c t  n o r m a l  disjunc- 
t ion  and  cross ing-over .  

The  n u m b e r  of c h r o m o s o m e s  d e t e r m i n e d  in this 
ma te r i a l  does no t  a g r e e - a s  a l r e ady  r e m a r k e d - - w i t h  that  
found  by  TOKI~NAGA, b u t  we do no t  k n o w  whe the r  the 
species Aphioehaeta xanthina was s tud ied  in his experi- 
ments .  

C. BARIGOZZI and  L. PETRELLA 

Institute o[ Genetics, University o/ Milan,  M a y  75, 
1953. 

Riassunto 

Gli au tor i  desc r ivono  i f enomen i  c romosomie i  durante  
la mi tos i  e la meiosi  maschi le  di Aphiochaeta xanthina 
Sp., e d i m o s t r a n o  che il n u m e r o  aploide  ~ 5. La  meiosi 
maschi le  m o s t r a  a p p a i a m e n t o  pach i t en i co  e chiasmi  al 
d ip lo tene .  

N o n  si sono no t a t i  c r o m o s o m i  e t e roc romat i c i .  

The  mic rog raph  of F igure  7 presents  a diakinesis  wi th  
5 gemini  : all ex t r emi t i e s  are stil l  in con tac t .  Only  in one 
b o d y  a t  the  r ight ,  a ch i a sma  is visible. 

Fig. 7.--Late dyakinese (micrograph; enlargement 1500:1), 

Af t e r  the  diakinesis ,  a s t rong  con t r ac t i on  t akes  p lace  
which  t r ans fo rms  each  geminus  in to  an  ova l  body.  The  
second divis ion is cha rac t e r i zed  by  5 V-shaped  e lements ,  
because  the  s is ter  ch roma t id s  are stil l  l inked  by  means  
of t he  u n d i v i d e d  cen t romere ,  which is loca ted  a t  the  
end of each  ch romos ome  (Fig. 8). 

Fig. 8.--II Division: metaphase (enlargement 1200: 1). 

F r o m  these  obse rva t ions  t h e  fo l lowing conclus ions  are  
jus t i f ied  : 

(I) The  d ip lo id  c h r o m o s o m e  n u m b e r  is 10, the  hap lo id  
being 5. All V-shaped  bodies  obse rved  dur ing  the  diploid  
mitoses  mus t  be i n t e r p r e t e d  as p roduced  by  a t e r m i n a l  
synapsis  be tween  homologous  chromosomes .  

(2) All ch romosomes  are te lomi t ic ,  and no difference 
among  pairs  can be observed.  No sex  ch romosomes  are 
d is t inguishable .  Pa i r ing  is normal ,  and c h i a s m a t a  occur  
at  d iplotene,  which  t e rmina l i ze  dur ing  diakinesis .  

(3) The  divis ion of cen t romeres ,  in all  s tud ied  cases, 
occurs  in the  second divis ion.  

(4) No h e t e r o p y k n o t i c  c h r o m a t i n  has been de tec ted .  
F r o m  all these  facts,  t he  c h r o m o s o m e  p h e n o m e n a  

dur ing  meiosis  m a k e  i t  possible to  ascribe Aphiochaeta 
xanthina to such Diptera as Culicinae and some o the r  

D i e  B e e i n f l u s s b a r k e i t  s e k u n d f i r e r  G e s c h l e c h t s -  
m e r k m a l e  v o n  Oniscm~ asellu, d u r c h  d ie  Gonaden  

Die s ta rke  AbhAngigkei t  der sekundAren Geschlechts- 
m e r k m a l e  yon  den Gonaden  bzw. yon  deren  Hormonen  
ist  ffir die me i s t en  V¢irbeltiere eine sei t  l a n g e m  gesicherte 
Ta tsache .  Bei  den ~Virbellosen, und  speziel l  bei den 
Ar th ropoden ,  l iegen die Dinge  h ingegen  wesentlich 
anders  1. H ie r  sprechen die vo r l i egenden  Befunde  ent- 
weder  ( Insekten)  fiir eine v o n d e r  Gonade  weitgehend 
unabh~ingige Di f fe renz ie rung  dieser  Merkmale ,  oder  es 
l iegen (andere A r t h r o p o d e n g r u p p e n )  noch so gu t  wie 
ke ine  e indeu t igen  Ergebnisse  vor .  Die wenigen  in dieser 
R i c h t u n g  an  Crus taceen  durchgef t ih r t en  Arbe i t en  b|ie- 
ben  meis t  erfolglos z oder  e r l a u b t e n  doch  keine  sicheren 
Schltisse a. Ledig l ich  CHARNtAUX 4 ge lang  es kiirzlich, zu 
zeigen, dass  die normale  Ausb i ldung  der  Oostegiten- 
R a n d b e b o r s t u n g  reifer  ~ yon  Orchestia gammarella 
offens icht l ich  in Abh~ngigke i t  v o m  O v a r  erfolgt .  

Da  e ingehende  genet ische  U n t e r s u c h u n g e n  fiber den 
G e s c h l e c h t s b e s t i m m u n g s m o d u s  der  Landasse ln  s nun 
gezeig t  ha t t en ,  dass  ge rade  bei dieser  Gruppe  eine" auf- 
fa l lende He te rogen i t / i t  und  z u m  Tel l  auch  Labi l i t~ t  in 
de r  Gesch lech t sd i f fe renz ie rung  bes teh t ,  lag es nahe, 
Ve r t r e t e r  ge rade  dieser  Krebse  fiir  opera t iv -exper imen-  
tel le  U n t e r s u c h u n g e n  heranzuz iehen .  Es  wurde  daher  bei 
der  Mauerassel  Oniscus aseUus versucht ,  durch  Kastra- 
t ions-  u n d  T r a n s p l a n t a t i o n s v e r s u c h e  e inen t ieferen Ein- 
bl ick in die urs/~chliche B e d i n g t h e i t  der  Geschlechts- 
un te r sch iede  zu gewinnen.  Da  die Tiere  Verletzungen 
des K6rpers  gegeni iber  r ech t  empf ind l i ch  sind, bereitet  
die Ope ra t i ons t echn ik  gewisse Schwier igke i ten ,  die sich 
j e d o c h  d u t c h  gee igne te  Methoden  u m g e h e n  Iiessen. 
T r o t z d e m  bl ieb  die Abs t e rbe ra t e  in a l len Versuchsreihen 
r e l a t i v  hoch (60-90 %), so dass m i t  z ieml ich  grossen In- 
d iv iduenzah l en  gea rbe i t e t  werden  musste ,  um zu einem 
Er fo lg  zu k o m m e n .  
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