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Fig. 3. Electron micrographs of 
normal wild type chloroplast (A), 
of im mutant (B) as illustrated on 
the left of Figure 1 and that of the 
same mutaI~t grown on 1.5 • 10-aM 
azauracil medium (C). The tech- 
nique of electronmicroscopic ma- 
nipulations was given earlier ~1. 
s starch; osmiophilie globuli; 
v vacuoles. 

able  condi t ions .  I n  t he  cont ro l  wh i t e  cells of the  p lan t s ,  
p l a s t i d  d i f f e ren t i a t ion  is a r re s t ed  a t  an  ear ly  stage. T h o u g h  
t he  ou t e r  m e m b r a n e  of t h i s  organel le  as well  as o the r  
m e m b r a n e s  (nuclear,  mi tochondr i a l )  a p p e a r  n o r m a l  in  
th i s  condi t ion ,  t he  p las t ids  in  t he  whi t e  cells d i sp lay  
on ly  osmiophi l ic  globuli  a n d  vacuoles  (Figure 3B). A t  
low concen t r a t i ons  of 6-azauraci l  t h e  m a j o r i t y  of t h e  
green cells p roduced  exh ib i t  ch loroplas t s  und i s t i ngu i sh -  
able  f rom the  n o r m a l  ones (Figure 3A). A t  h igher  con- 
c en t r a t i ons  m a n y  of t he  m u t a n t  cells h a v e  green an d  
func t iona l  ch lorop las t s  as i nd ica t ed  b y  the  large a m o u n t  of 
s t a r c h  a c c u m u l a t e d  ye t  t he  shape  of t he  t h y l a k o i d s  is 
cha rac t e r i s t i ca l ly  cu rved  (Figure  3C). Such  a b n o r m a l  
ch loroplas t s  can  be seen on ly  r a re ly  in t he  cells of t h e  
wild t y p e  p l a n t s  g rown u n d e r  iden t i ca l  condi t ions ,  a n d  
even  then ,  t h e  express ion  of t h i s  a l t e red  fo rm is m u c h  less 
conspicuous  1,  

I n  t he  h ighe r  p l a n t  Avabidopsis, m u t a n t s  a t  a chromo-  
somal  gene locus im fail  to  d i f f e ren t i a t e  n o r m a l  chloro- 
p las t s  u n d e r  h i g h  i n t e n s i t y  c o n t i n u o u s  i l l u m i n a t i o n  w h e n  
grown on minera l -g lucose-agar  asept ic  med ium.  U n d e r  
these  cond i t ions  t h e  a c t i v i t y  of de novo  syn thes i s  of 
py r imid ine s  is accelera ted.  Feed ing  6-azauraci l  to  t h e  
p l a n t s  pa r t i a l l y  res tores  p i g m e n t  p r o d u c t i o n  a n d  chloro- 
p la s t  d i f fe ren t ia t ion .  On 1.5 x 10 .5 M 6-azauraci l  m e d i a  
the  func t iona l  ch lorop las t s  of t h e  m u t a n t  cells, e x h i b i t  
cu rved  thy lako ids ,  however .  An  i m p o r t a n t  m e t a b o l i t e  
of t he  analog,  6-azaur idyl ic  acid, se lect ively  i nh ib i t s  t h e  

a c t i v i t y  of orot idyl ic  acid deca rboxy lase  an d  reduces  
t h e  level  of oro t idyl ic  acid py rophosphory la se ,  an d  t h u s  
increases  t h e  orot ic  acid pool. I t  is sugges ted  t h a t  t h e  
increased  orot ic  acid supp ly  m a y  be  one fac to r  conduc ive  
to p la s t id  d i f f e ren t i a t ion  in t h e  m u t a n t s  where  normal ly ,  
in  t h e  absence  of the  ana log  orot ic  acid is r ap id ly  c o n v e r t e d  
in to  nuc leo t ides  an d  RNA,  a n d  t h e  p y r i m i d i n e - p u r i n e  
ra t io  dev ia te s  f rom normal .  

Rdsumd. Les m u t a n t s  au locus im de l'Arabidopsis ne 
r6uss issent  pas  ~ fo rmer  de ch lorop las tes  n o r m a u x  dans  
cer ta ines  cond i t ions  et  m o n t r e n t  des ac t iv i t6s  plus  h a u t e s  
en synth~se  de p y r i m i d i n e s  que le t6moin .  La  n u t r i t i o n  
asep t ique  p a r  6-azauraci le ,  i n h i b i t e u r  sp6cif ique de ce t t e  
voie m6tabo l ique ,  r e s t au re  la d i f f6renc ia t ion  de s t r u c t u r e  
lamel la i re  dans  la  p l u p a r t  de ces organi tes ,  ma t s  aux  
co n cen t r a t i o n s  61ev6es, a p p a r a i s s e n t  des  ch loroplas tes  mor-  
p h o l o g i q u e m e n t  d6viants ,  quo ique  de fonc t ion  efficace. 
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Heterochromatin Localization in the Chromosomes  of Lycosa malitiosa (Arachnida) 

This  is a p r e l i m i n a r y  r epo r t  on  a cy togene t i c  s t u d y  of 
Lycosa malitiosa. The  m a i n  pu rpose  of th i s  work  is to  
s t u d y  t he  meio t ic  process  a n d  t he  h e t e r o c h r o m a t i n  
local izat ion.  

Six males  a n d  8 females  f rom Mar ind i a  (Uruguay)  were 
employed .  The  females  were in jec ted  w i t h  0.1 ml.,  0 .04% 
colchicine solut ion.  Af te r  20 h t h e y  were sacr i f iced an d  t h e  
h e m o l y m p h e  was e x t r a c t e d  f rom t h e  dorsa l  vessel  an d  
legs a n d  p laced  in i sotonic  sal ine so lu t ion  (I S S). They  were 
p r e t r e a t e d  w i t h  I S S  a n d  dis t i l led  wa te r  1:1 for 25 m i n  
a n d  t h e n  f ixed  in me tano l - ace t i c  3/1. The  t e s t i cu la r  
m a t e r i a l  was  d i lacera te  a n d  t r e a t e d  w i t h  0.025% t r y p s i n  
so lu t ion  a n d  all t h e  p r e p a r a t i o n s  were s t a ined  w i t h  
Giemsa.  The  h e t e r o c h r o m a t i n  s t a in  p rocedure  was m a d e  
accord ing  to  ARRIGI~I and  H s u ' s  1 t e c h n i q u e  w i t h  s l igh t  
modi f ica t ions .  

I n  t h e  20 m e t a p h a s e s  s tud ied  we found  iden t i ca l  
c h r o m o s o m e  c o m p l e m e n t s  w i t h  diploid  n u mb er ,  2n = 20 
+ X1X20 in t h e  male  a n d  2n = 20 + X l X l X 2 X  2 in  t he  
female,  al l  ch romosomes  be ing  te locent r ic  (Figure 1). 

D u r i n g  t h e  meiot ic  p rophase ,  t h e  sex ch romosomes  
were obse rved  as s t rong ly  condensed  in  r e l a t i on  to  t h e  
au tosomes .  The  X e lement s  were c lear ly  recognized in t he  
meio t ic  m e t a p h a s e .  A lmos t  a lways  t h e y  were p r e s en t  in  
an  eccentr ic  pos i t ion  in r e l a t ion  to  t h e  spindle,  qu i t e  
sepa ra te  f rom t h e  au tosomes ,  a n d  iden t i f i ed  as 2 long 
rods  ly ing  para l le l  to  each  other .  D u r i n g  d i p l o n e m a  each  
b i v a l e n t  h a d  1 d is ta l  q u i a s m a  ill t h e  m a j o r i t y  of cases and  
occas ional ly  2 p ro x i ma l -d i s t a l  ch i a sma ta .  I n  t h e  soma t i c  
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Fig. 1. Karyotypes of Lycosa malitiosa male and female. 

m e t a p h a s e s  t h e  c h r o m o s o m e s  s h o w e d  h e t e r o c h r o m a t i n  
b l o c k s  l o c a t e d  in  t h e  c e n t r o m e r i c  r e g i o n s  o f  t h e  c h r o -  
m a t i d s .  

I n  t h e  f e m a l e ,  o n l y  one  X e x h i b i t e d  c o m p l e t e  h e t e r o -  
c h r o m a t i n i z a t i o n  w h i l e  t h e  o t h e r s  s h o w e d  h e t e r o c h r o -  
m a t i n  in  t h e  c e n t r i c  r e g i o n s  ( F i g u r e  2). D u r i n g  p a q u i n e m a  
t h e  b i v a l e n t s  s h o w e d  d a r k  b a n d s  w i t h  l i g h t  i n t e r b a n d s .  
T h e  s e x  c h r o m o s o m e s  r e m a i n  i n c l u d e d  in  a p o s i t i v e  
h e t e r o p i c n o t i c  ves ic le .  T h e  h e t e r o c h r o m a t i n  of  t h e  
d i p l o t e n e  b i v a l e n t s  is l oca l i z ed  in  t h e  p r o x i m a l  r e g i o n s  
of  c h i a s m a t a  a n d  in  t h e s e  c a s e s  t h e  s e x  c h r o m o s o m e s  
s h o w e d  p o s i t i v e  h e t e r o p i c n o s i s  ( F i g u r e  3). 

T h e  m e i o t i c  b e h a v i o r  is s i m i l a r  to  t h a t  d e s c r i b e d  b y  
MONTGOMERY 2, PAINTER 3, HARD 4, HACKMAN 5, SUSUKI 6, 
MITTALT, 8 a n d  DiAZ a n d  SAEZ 9, in  d i f f e r e n t  s p e c i e s  o f  
Lycosidae. T h e  l o c a l i z a t i o n  of  C - b a n d s  is d e s c r i b e d  h e r e  
for  t h e  firs~c t i m e  in  A r a c h n i d s  a n d  a g r e e s  w i t h  t h e  
s t u d i e s  r e p o r t e d  in  s o m a t i c  c h r o m o s o m e s  b y  JONES ~~ 
PARDIJE a n d  G A L L n ;  HSlJ a n d  ARRIGI~I ~ i n  m a m m a l s ,  
a n d  POLAN113 in  t h e  m e i o t i c  c h r o m o s o m e s  of t h e  m o u s e .  

A c c o r d i n g  to  o u r  i n f o r m a t i o n ,  t h e r e  a r e  v e r y  f ew  
i n v e s t i g a t i o n s  on  C - b a n d s  l o c a l i z a t i o n  in  i n v e r t e b r a t e s ;  
DRETS a n d  STOLL ~4 f o u n d  in  t h e  o r t h o p t e r a  Grillus 
argentinus h e t e r o c h r o m a t i n  l oca l i z ed  i n  t h e  p e r i c e n t r i c  
a n d  t e l o c e n t r i c  r e g i o n s ,  a n d  GALLAGHER e t  a l .~5 in  t h e  
g r a s s h o p p e r  Myrmeleotettix maculatus f o u n d  t h e  c e n t r o -  
m e r i c  r e g i o n s  d e n s e l y  h e t e r o c h r o m a t i c .  F u r t h e r  i n v e s t i -  
g a t i o n s  a r e  a t  p r e s e n t  in  p r o g r e s s  i n  o t h e r  spec i e s  o f  
A r a c h n i d a e .  

Resumen. Se rea l i z6  el e s t u d i o  de l  p r o c e s o  m e i 6 t i c o  y 
l o c a l i z a c i d n  de  la  h e t e r o c r o m a t i n a  en  Lycosa malitiosa 
( A r a c h n i d s ) .  E1 n f i m e r o  d i p l o i d e  es de  2n  = 20 + X1XIO 
en  el m a c h o  y 2n  = 20 + X I X ~ X , X  2 e n  la h e m b r a .  L a  
h e t e r o c h r o m a t i n a  se  e n c u e n t r a  l o c a l i z a d a  e n  l a s  m e t a f a -  
ses,  s o m s  en  las  r e g i o n e s  p e r i c e n t r o m 6 r i c a ,  m i e n t r a s  
q u e e n  los  e s t a d i o s  m e i d t i c o s  se o b s e r v a n  ell l as  r e g i o n e s  
c e n t r o m 6 r i c a s  y p r d x i m a s  a los q u i a s m a s .  
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Fig. 2. Karyotype with heterochromatin blocks located in the pericen- 
tromeric regions. 

Fig. 3. Heterochromatin in the diplotene bivalents located in the peri- 
centromerie and proximal regions of ehiasmata. 
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