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'X-Chromosome' in the Honey-Bee 

A l ive ly  c o n t r o v e r s y  has  been  going on  since t he  
p resence  of a s e x - c h r o m o s o m e  was r epo r t ed  b y  MAN- 
NING ~-a. He  c la ims  t h a t  a h e t e r o p y c n o t i c  h o o k - s h a p e d  
ch romosome ,  ca l led  t h e  X - c h r o m o s o m e ,  lags a n d  is l a t e r  
e x c l u d e d  d u r i n g  t h e  male  meiosis  H.  Consequen t ly ,  
s p e r m s  w i t h  15 c h r o m o s o m e s  i n s t ead  of 16 are p roduced .  
E n v i s a g i n g  ma leness  for t he  X - c h r o m o s o m e  and  female-  
ness  for  t h e  a u t o m o s o m e ,  MANNING p u t  forward  a s cheme  
of genie  b a l a n c e  where  X/15  A is a male ,  p roduc ing  spe rms  
w i th  C/15A, a n d  X / 3 0 A  is a female,  p roduc ing  eggs w i t h  
X/15A.  However ,  t he  v e r y  ex i s tence  of the  ' X - c h r o m o -  
some '  ha s  been  v iewed w i t h  a lo t  of scept ic ism,  because  
such  a c h r o m o s o m e  was  h i t h e r t o  u n o b s e r v e d  a n d  un-  
t h o u g h t  of in  t he  honey-bee .  

I n  t h e  l iv ing cells of Apis indica, t h e  p re sen t  a u t h o r  
(SHARMA et  al. 4) h a s  obse rved  t h a t  one c h r o m o s o m e  
de f in i t e ly  lags b e h i n d  in t he  la te  a n a p h a s e  of male  
meiosis  I I ,  b u t  i t  is no t  exc luded  f rom the  u l t i m a t e  
t e lophase  mass.  The  same  o b s e r v a t i o n  was la te r  conf i rmed 
in sti l l  a n o t h e r  honey -bee  species, A. dorsata (KoMB- 
KARNIS). T h a t  t he  lagging e l e m e n t  is surely u l t ima te ly  
inc luded  in t h e  nuc l ea r  m a k e - u p  of the  s p e r m a t i d  is 
f u r t h e r  p r o v e d  inter alia b y  t he  presence  of 32 ident ica l  
p r e m e i o t i c  c h r o m o s o m e s  in t he  zygogenet ic  female  in b o t h  
species. T h e  a u t h o r  h a s  m a d e  more  or less s imi la r  obser-  
v a t i o n s  in t he  ca rpen t e r -bee ,  Xylocopa/enesterata (KuMB- 
KARNI 6), t h e  formic id  an t ,  Camponotus compressus (KUMB- 
KARNI 7), t h e  wasp,  Polistes hebraeus, t h e  braconid ,  Bracon 
nicevillei, a n d  t he  sawfly,  A thalia proxima (KUMBKARNI s). 
I n  a l l  t he se  cases i t  m a y  be  e m p h a s i z e d  t h a t :  (1) t he  
lagging  c h r o m o s o m e  a lways  jo ins  t he  o the r s  in t he  
s p e r m a t i d - n u c l e u s  f o r m a t i o n ;  (2} i t  does  n o t  d i sp lay  a n y  
app rec i ab l e  d i f ference  in size or  shape  a n d  is n o t  he te ro-  
p y c n o t i c ;  (3) t h e r e  is no c o u n t e r p a r t  o1 t h e  l agg ing  
c h r o m o s o m e  in t h e  female  ge rm cells;  (4) t he  lagging ele- 
m e n t  is n o t  wi tnessed  in all  t h e  cells - r a t he r ,  i t  h a s  far  
less occur rence  in  t he  H y m e n o p t e r a  o t h e r  t h a n  t h e  bees ;  
(5) t h e  h o o k e d  n a t u r e  of t he  lagging c h r o m o s o m e  is dis- 

p l a y e d  also b y  m a n y  c h r o m o s o m e s  of b o t h  the  germ - a n d  
soma t i c  - cells in X. [enesterata. 

There fo re  i t  is no t  poss ible  to  a t t a c h  a n y  s e x - d e t e r m i n g  
s igni f icance  to t h i s  lagging c h r o m o s o m e  in the  honey-  
bee or o t h e r  H y m e n o p t e r a .  The  lagging m a y  be  exp l a ined  
as a s imple  case of p a r t i a l l y  de l ayed  a n a p h a s e  segrega t ion  
due  to  f ac to r s  n o t  well  c o m p r e h e n d e d  so far .  Or  else i t  
could  be  t h a t  t he  l agg ing  is t he  rel ic b e h a v i o u r  r emin i s cen t  
of t he  e x t i n c t  zygogene t i c  ma le  H y m e n o p t e r a  before  t he  
ma le  p a r t h e n o g e n e s i s  se t  in  t he  g roup .  A t  t h e  s a m e  t i m e  
i t  is i m p e r a t i v e  to  cons ider  t he  ' m u l t i p l e  sex al le le '  
t heory ,  p r o p o u n d e d  for  Habrobracon b y  WHITING s a n d  
l a t e r  app l i ed  to  Apis b y  ROTHENBUHLER 10 a n d  o the r s ,  as 
equa l ly  wdid ,  t e n t a t i v e l y  for al l  o t h e r  H y m e n o p t e r a  also. 

Zusammen]assung. Das bei  D r o h n e n  in de r  A n a p h a s e  
der  zwei ten  Re i fe te i lung  n a c h h i n k e n d e  C h r o m o s o m  wird  
schl iessl ich in den  S p e r m a t i d e n k e r n  a u f g e n o m m e n .  E n t -  
gegen d e m  Vorseh lag  w m  MANNING 1-3 k a n n  d iesem Chro-  
m o s o m  d e s h a l b  ke ine  g e s c h l e c h t s b e s t i m m e n d e  B e d e u t u n g  
zugesch r i eben  werden .  
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D4veloppement du virus de la maladie des 
n o y a u x  d e n s e s  de Galleria mellonella en cu l ture  

de  t i s s u s  de L4pidopt~res  

U n e  m a l a d i e  ~ v i rus ,  d i f % r e n t e  de  t o u s l e s  t y p e s  e o n n u s  
chez les inver t6br6s ,  a 4t6 raise en  6v idence  r d c e m m e n t  
chez te L6p idop t6 re  Galleria meUonelIa L. L Et le  es t  carac-  
t6risde p a r  une  6vo lu t ion  r ap ide  d a n s  tous  les t issus  de la 
cav i td  visc6rale,  p a r  l ' h y p e r t r o p h i e  des  n o y a u x  avec  for- 
m a t i o n  de  corps  v o l u m i n e u x  i n t r anucMai r e s  e t  pa r  la lyse 
du cy top l a sme .  Le  v i ru s  r e sponsab le  de la m a l ad i e  a 6t6 
isol6 e t  purif i6.  Au microscope  61eetronique,  il a p p a r a i t  
pa ra sph6r ique ,  d ' u n  d i a m 6 t r e  de 21 ~ 23 m/~ avec  c o n t o u r s  
h e x a g o n a u x .  L a  m a l a d i e  a pu  ~tre  r e p r o d u i t e  su r  t a rves  
de G. mellonella, p a r  c o n t a m i n a t i o n  bucca le  ou p a r  injec-  
t ion  des v i rus  purifi4s.  

Les t i s sus  sensibles  4 r a n t  c o n n u s  e t  le v i rus  responsab le  
purifi6, nous  a v o n s  envisagd  la r4a l i sa t ion  de l ' in fec t ion  
in v i t ro ,  sur  cu l tu re  de t issus.  

Matdriel et mdthodes. (a) Les cu l tu res  cel lulaires:  Nous  
avons  p r6vu  l ' i n fec t ion  de  cu l t u r e s  de cellules de d e u x  

L6pidopt6res ,  l ' un  G. mellonella 6 t a n t  l 'esp6ce de laquel le  
le v i rus  a 6t6 isol6, l ' a u t r e  Bombyx mori L. d o n t  les cul-  
tures  cellulaires s o n t  m a i n t e n u e s  en  p e r m a n e n c e  dans  
no t re  Labora to i re .  

l ,es cellules cu l t ivdes  p r o v e n a i e n t  de l ' enve loppe  de 
cha ines  ova r iques  de chrysa l ides .  Le p r inc ipe  de mise en  
cu l tu re  6 t a i t  celui ddcr i t  a n t 4 r i e u r e m e n t  pou r  ce t y p e  de  
t issus ~,3, avec  emplo i  des mi l i eux  G .m.  17 e t  B . m .  22. 
Les cu l tu res  on  6t6 r6alis6es se lon les t e c h n i q u e s  de  la  
gou t t e  pos6e e t  de  couches  cel lulai res  5. p a r t i r  d ' e x p l a n t s  
en  suspension,  en  Iioles r eve r s ib les  e t  en  t u b e s  5. lamelles .  
La  cu l tu re  des f ib rob las t e s  de cha ine s  o v a r i q u e s  de  
L6pidopt6res  est  r6alisde te p lus  s o u v e n t  5, 23 °, Toutefois ,  
af in  de se r a p p r o c h e r  des cond i t i ons  de d 6 v e l o p p e m e n t  d u  
v i rus  dans  G. metlonella ( insectes  v i v a n t s  de  28 ~ 30°), 
nous  avons  m a i n t e n u  les cu l tu res  k 26 °C. 
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