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A N o t e  on  the  P o l y t e n e  Nuc l e i  in the  Fat  B o d y  of  Drosophila l a rvae  

The larval  fat  body  of Drosophila is a con t innous  t issue 
mass,  which  is composed  by  large cells wi th  d i f ferent  cy- 
top lasmic  inclusions, mos t  of t h e m  lipidic in na ture .  I t  is 
known  t h a t  t he  nuclei in these  cells conta in  po ly tene  
chromosomes ,  (see SwAI~soN 1), b u t  the i r  s t ruc ture  has not  
beeI1 largely inves t iga ted  as compared  wi th  t he  higher  
po ly tene  sa l ivary  chromosomes .  In  o ther  insects,  such as 
Rhynchosciara ~, the  nuclei  of the  fa t  cells may  be poly-  
ploid, bu t  the  ch romosomes  are no t  obviously  polytene .  

Norma l  male  and female  3rd ins ta r  larvae  f rom a wild 
popu la t ion  of D. melanogaster were dissected in Droso- 
phila Ringer ' s  solution,  and  the  fat  bodies were sub jec ted  
to  the  following procedures  : a) f ixa t ion  in 50% acetic acid, 
s ta in ing wi th  aceto-orcein  and f l a t t en ing  ill 50% l a c t i c  
acid;  b) f ixa t ion  in 1% osmium te t rox ide  in Drosophila 
Ringer ' s  solut ion dur ing  1 h, d e h y d r a t a t i o n  in alcohol se- 
r ies and embedd ing  in Maraglass.  Thin  sect ions were s ta in-  
ed wi th  u rany l  ace ta te  and  lead ci t rate ,  and observed  in a 
Zeiss EM 9 A electron microscope.  

Po ly tene  ch romosomes  f rom orcein-s ta ined fa t  bodies 
are r a the r  diff icul t  to analyze;  however  the  typ ica l  band-  
ing p a t t e r n  can be observed in well  s ta ined  and  widely  
spread  ch romosomal  regions (Figure la ) .  Thick  sect ions 
of Marag lass -embedded  fa t  bodies s ta ined  wi th  U n n a ' s  
blue show the  nuclei  of fa t  cells (Figure 1 b) wi th  a n m n b e r  
of ch romosomal  cords (1 [zm in diameter)  some of which 
somet imes  d isp lay  conspicuous  bands  (Figure lc ) .  These 
chromosomes ,  and  especial ly the  cent ra l  and  p r o m i n e n t  
nucleolus, appea r  (as in the  U n n a  sections) s ta ined  wi th  
the  Aniline blue b lack s ta in ing  t echn ique  for general  pro- 
te in  d e m o n s t r a t i o n  3, meanwhi le  the  Sudan  black B pro- 
cedure 4 select ively s ta ins  the  lipidic inclusions. 

At  low magnif icat ion,  e lectron micrographs  of the  fat  cell 
po ly tene  chromosomes  show charac ter i s t ic  da rk  banding,  
wi th  l ighter  i n t e rband  fibri l lar  areas (Figure l d). The 
band ing  p a t t e r n  in th in  sect ions (Figure le)  shows a pre- 
cise corre la t ion wi th  t h a t  observed  in the  th ick  ones. Ac- 
cording to  size, these  bands  can be classified in a) t h i c k  
bands  (0.3Ez), b) t h in  bands  0.05-0.1 ix) and  c) 'm in ibands '  5 
fo rmed by  smal l  t ransverse l ly  or iented  granules abou t  

300 ~k wide. The f ibri l lar  mate r ia l  which  cons t i tu tes  the  
i n t e r b a n d  spaces appears  in mos t  of the  mic rographs  as 
separa te  indiv idual  fibrils (60-80 Zk in diameter) ,  in agree- 
m e n t  w i th  the  repor t s  of SWIFT s and  SORSA and SoRs~, 7. 
The a r r a n g e m e n t  of i n t e rband  fibri l lar  mater ia l ,  in some 
cases in t he  form of 2 fibrils runn ing  together ,  can  easily be 
seen in ex p an d ed  i n t e r b a n d  regions, (Figure l f ) .  The nuc- 
leolus appear s  as a c o m p a c t  body,  which is composed  of a 
cor tex  of pars  granulosa  and  a core of pars  f ibrosa (Figure 
lg), showing a ve ry  similar  a rch i tec ture  to the  nucleotus of 
sa l ivary  gland ceils s 

These observa t ions  on the  u l t r a s t ruc tu re  of the  fa t  cell 
po ly tene  ch romosomes  show t h a t  the i r  morphologica l  
fea tures  are in ag reemen t  wi th  those  of t he  s a l i v a r y  
g land 5-9. L igh t - and  e lec t ron-microscopic  cy togenet ica l  
analysis  of po ly tene  ch romosomes  in the  fat  ceils of Droso- 
phila larvae,  could be of in te res t  in re la t ion to  the  pre- 
sence of charac ter i s t ic  cy top lasmic  inclusions wi th in  these  
cells lo. 

Resumen. Los nucleos de las c61ulas grasas de larvas  de 
Drosophila melanogaster, cont ienen  cromosomas  poli t6ni-  
cos cuya  u l t r a s t ruc tu ra  es similar  a la que p r e sen t an  los 
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Fig. la. Segment of a polytene chromosome 
from the fat body, showing the banding 
pattern. Aeeto-orcein, phase contrast, • 4,000. 
Fig. 1 b and c. Thick sections from a Maraglass- 
embedded fat body. Note the bands (arrows). 
Unna's blue, b: • 2,000; c: • 3,000. 
Fig. 1 d and e. Electron micrographs of fat cell 
polytene chromosomes, showing bands and 
interbands, d: • 10,000; e: • 35,000. 
Fig. l f. Section of a polytene chromosome, 
with dispersed interband regions. The double 
arrows point out a pair of interband fibrils. 
Single fibrils can also be observed (arrows). 
• 36,750. 
Fig. 1 g. Peripheral region of a fat cell nucleolus, 
• 33,250. 
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c romosomas  en  las g l andu las  sal ivales.  B a n d a s  gruesas,  
f inas,  y a lgunas  <,minibandas~> se h a l l a n  s epa radas  por  re- 
giones c laras  c o m p u e s t a s  por  f ibr i l las  con u n  d i a m e t r o  de 
60-80 ~t. E1 nucleolo  cons t i t u ido  por  Mementos  g ranu la re s  

perif6ricos y f ibr i lares  centra les ,  p r e s e n t s  u n  aspec to  s imi-  
la r  al  nucleolo  de g landu las  sal ivales.  
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M i n i m a l  G h r o m o s o m e  N u m b e r  in Fa lse  Sp ider  Mi tes  ( T e n u i p a l p i d a e )  

The  supe r f ami ly  T e t r a n y c h o i d e a  (sub-order  P r o s t i g m a -  
ta)  includes  t h r e e  p h y t o p h a g o u s  families,  t he  Tenu ipa l -  
pidae,  Tuckere l l idae  a n d  T e t r a n y c h i d a e .  M a n y  species of 
T e t r a n y c h i d a e ,  sp ider  mites ,  h a v e  been  s tud ied  w i t h  re- 
spec t  to  s ex -de t e rmina t i on .  F r o m  cytological ,  r ea r ing  a n d  
genet ic  da ta ,  i t  is k n o w n  t h a t  all  b i sexua l  sp ider  mi te s  
h a v e  a hap lo -d ip lo id  s ex -de t e rmina t i on .  The  c h r o m o s o m e  
n u m b e r s  are  low, r a n g i n g  f rom n = 2  to n = 7 1 .  The  excep-  
t i ona l l y  low n u m b e r  of n = 2 is r a t h e r  c o m m o n l y  found  in 
T e t r a n y c h i d a e  a n d  has  also been  r epo r t ed  f rom a n o t h e r  
p r o s t i g m a t i c  mi t e  f ami ly  2. 

F r o m  the  Tenu ipa lp idae ,  t he  so-called 'false spider  
mi tes ' ,  we e x a m i n e d  the  c h r o m o s o m e  n u m b e r  of t he  bi- 
sexua l  species Raoiella indica (Hirst) ,  occur r ing  on  da t e  
p a l m s  a t  Maur i t ius .  Eggs  were col lected a t  r a n d o m  f rom 
infes ted  leaves  and  p r e p a r a t i o n s  were m a d e  us ing  t he  ace- 
to -orce in  s q u a s h  t echn ique .  I t  was  obse rved  t h a t  t he  po- 
p u l a t i o n  cons is ted  of b o t h  males  and  females  in  a n  appro-  
x i m a t e  equa l  rat io.  F r o m  56 eggs we o b t a i n e d  usable  chro-  
mosome  p repa ra t i ons ,  be ing  t he  eggs in wh ich  e m b r y o n i c  
d e v e l o p m e n t  was  no t  too  fa r  advanced .  32 eggs showed 
exc lus ive ly  2 chromosomes ,  whi le  4 ch romosomes  were 
found  in 24 eggs. The  occurrence  of two classes of eggs, 
one w i t h  4 a n d  t h e  o the r  w i t h  2 chromosomes ,  suppor t s  
t he  a s s u m p t i o n  of hap lo -d ip lo idy  in th i s  b i sexua l  species, 
wh ich  is in  a g r e e m e n t  w i t h  t he  fac t  t h a t  th i s  t y p e  of sex- 
d e t e r m i n a t i o n  is p r e d o m i n a n t  for p r o s t i g m a t i c  mites .  

Some o t h e r  species of T e n u i p a l p i d a e  were inves t iga ted ,  
w h i c h  r ep roduce  t h e m s e l v e s  b y  m e a n s  of a t h e l y t o k o u s  
pa r thenogenes i s .  F r o m  the  p r i v e t  mite ,  Brevipalpus obo- 
vatus (Donnadieu) ,  we s tud ied  two popu la t i ons  f rom diffe- 
r e n t  origin, one f rom a glasshouse  in t h e  Ne the r l ands ,  one 
f rom Madagascar .  B o t h  popu l a t i ons  were rea red  in t h e  
l a b o r a t o r y  on  d e t a c h e d  leaf cu l tu res  of Hedera helix L. 
F r o m  the  D u t c h  popu la t ion ,  i t  a p p e a r e d  t h a t  males  oc- 

cur red  a t  a v e r y  low f r equency  (on a t o t a l  of 15,000 indivi -  
duals  on ly  12 males  were scored), whi le  t h e  occurrence  of 
males  in  t h e  M a d a g a s c a r  p o p u l a t i o n  was even  more  seldom. 
F r o m  the  D u t c h  p o p u l a t i o n  120 eggs gave  su i t ab le  chro-  
mosome  p repa ra t i ons .  All  these  p r e p a r a t i o n s  showed ceils 
w i t h  p rophase s  an d  me taphases ,  whi le  o the r  mi to t i c  s tages  
were also presen t .  Two ch romosomes  occurred,  b o t h  be ing  
small ,  in m e t a p h a s e  a p p r o x i m a t e l y  2 ~zm in length .  No pe-  
cul iar  f ea tu res  could serve as a tool  for a decision con-  
cern ing  homology  of b o t h  chromosomes ,  desp i te  the  large 
a m o u n t  of m a t e r i a l  examined .  F r o m  t h e  Madagasca r  ma -  
te r ia l  20 egg p r e p a r a t i o n s  were made,  in which  c o n s t a n t l y  
2 c h r o m o s o m e s  were found  (Figure).  

Besides B. obovatus, 2 re l a t ed  t h e l y t o k o u s  species f rom 
M a d a g a s c a r  were examined ,  viz. B. phoenicis (Geyskes) 
an d  B. cali/ornicus (Banks) .  Fo r  b o t h  species i t  could be  
s t a t e d  t h a t  also 2 c h r o m o s o m e s  occurred.  

The  i n t e r p r e t a t i o n  of the  occurrence  of 2 c h r o m o s o m e s  
in e m b r y o n i c  t issue of the  3 t h e l y t o k o u s  Brevipalpus spe- 
cies offers diff icul t ies  in  t h a t  no  d a t a  conce rn ing  the  n u m -  
ber  an d  b e h a v i o u r  of ch ro mo s o mes  in t h e  ge rm l ine are 
avai lable .  Our  t r ia ls  to  i nves t i ga t e  t h e  c h r o m o s o m e  cycle 
d u r i n g  oogenesis  failed. Moreover ,  t h e  smal l  size of t h e  
c h r o m o s o m e  p r e v e n t s  a n y  conclus ion  on  t h e  possible  ho-  
mology  of t h e  2 ch ro mo s o mes  seen a t  d i f fe ren t  mi to t i c  
stages.  

Desp i te  t h i s  lack of essent ia l  in fo rmat ion ,  t h e  m o s t  
s imple  e x p l a n a t i o n  would  be  to  assume t h a t  t h e  females  
of th i s  species are diploid  in t h e i r  soma an d  t h a t  t h e  basic  
n u m b e r  of ch ro mo s o mes  is n = l .  T h e  a s s u m p t i o n  of fe- 
male  h a p l o i d y  is less a t t r ac t i ve ,  since th i s  cond i t ion  has  
neve r  been  found  in a n y  a n i m a l  species u n d e r  n a t u r a l  con- 
di t ions.  Also for  genet ic  reasons  i t  is di f f icul t  to  bel ieve 
t h a t  female  h a p l o i d y  can  evolve  in a g roup  where  male  
hap lo idy  is t h e  p r e d o m i n a n t  t y p e  of s ex -de t e rmina t ion .  

Zusammen/assung. Es  wurde  bei  3 Brevipalpus-Arten 
m i t  t h e l y t o k e r  R e p r o d u k t i o n  festgestel l t ,  dass  Zellen in 
e m b r y o n a l e m  Gewebe n u r  zwei C h r o m o s o m e n  h a b e n  u n d  
v e r m u t l i c h  ein e infaches  C h r o m o s o m - K o m p l e m e n t  dar-  
s te l len (n = 1), 

W .  HELLE, H .  1~. BOLLAND a n d  J. GUTIERREZ 

Laboratory o[ Applied Entomology, Linnaeusstraat 2 B, 
Amsterdam (Netherlands), and 
Centre O.R.S.T.O.2VI., B.P.  434, 
Tananarive (Madagascar), lO November 7971. 

Embryonic cells of Tenuipalpidae. A) diploid complement of R. 
indica. B) haploid complement of R.  indica. C) diploid complement of 
B. obovatus. 
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