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m6thodo log iques  l ' ana lyse  exp6 r imen ta l e  des m6ca-  
n i smes  de la d i f f6 renc ia t ion  sexuel le  des gonades  chez le 
T r i t o n  Pleurodeles waltlii Michah.  

Summary. T h a n k s  to  a m e t h o d  es t ab l i shed  b y  HIJM- 
PHREY 3 in Ambystoma sp. a n d  f ounded  on  t h e  o r t h o t o p i c  
t r a n s p l a n t a t i o n  of t h e  l a te ra l  m e s o d e r m  co r re spond ing  
to  t h e  gonad  p r i m o r d i u m ,  we h a v e  p roduced ,  in  t h e  
S a l a m a n d e r  Pleurodeles walllii Michah. ,  1 female  wh ich  
gives rise un ique ly  to female  ind iv idua ls .  I n  t h i s  species, 
i t  is also possible  to  ob ta in ,  b y  a n  oes t rogen ic  t r e a t m e n t  
du r ing  t he  l a rva l  s tages  of deve lopmen t ,  neo-females ;  
these  are genet ic  males  femin ized  in to  p h e n o t y p i c  a n d  

pe r fec t ly  f u n c t i o n a l  females  a n d  t h e i r  offspr ings  are 
u n i q u e l y  composed  of males  ~. The  ab i l i t y  to  e x p e r i m e n t  
a t  will  w i t h  unisexual ,  ma le  or female,  offspr ings  al lows us 
to  a t t a c k  f rom a new basis,  before  a n y  pe rcep t ib le  gonad ic  
sex d i f fe ren t ia t ion ,  t he  ana lys i s  of t h e  m e c h a n i s m s  of t h i s  
d i f f e r en t i a t i on  in t he  S a l a m a n d e r  Pleurodeles walttii 
Michah.  
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O b s e r v a t i o n s  on the  Sta in ing  of C e n t r o m e r i c  H e t e r o c h r o m a t i n  w i t h  G i e m s a  

Since t he  obse rva t i on  of PARDUE a n d  GALL 1 of a denser  
s t a in ing  of t he  cen t romer i c  regions w i t h  G iemsa  as a 
resu l t  of t he  e x p e r i m e n t a l  sequence  used to  a n n e a l  
sa te l l i te  D N A  to  mouse  chromosomes ,  t e chn iques  to 
revea l  cen t romer i c  h e t e r o c h r o m a t i n  a f te r  d e n a t u r a t i o n -  
reassoc ia t ion  p rocedures  h a v e  been  developed2,3.  I t  has  
been  sugges ted  t h a t  t h e  G iemsa  s t a in  d e m o n s t r a t e s  
reassoc ia ted  (repet i t ive)  ve rsus  non- reassoc ia ted  D N A  2-s. 
I t  is n o t e w o r t h y  t h a t  G iemsa - s t a ined  regions,  in add i t i on  
to  t he  cen t romer i c  ones  (G bands )  7,s-~~ can  also be  
revea led  b y  o the r  p rocedures  where  a dena tu r ing - reasso -  
c i a t ing  m e c h a n i s m  c a n n o t  poss ib ly  be  i n v o l v e d ~ - ~ 4  Our  
obse r va t i ons  on  in  s i tu  D N A  d e n a t u r a t i o n  and  reasso- 
ciat ion,  as revea led  b y  acr id ine  o range  fluorescence15, are 
also no t  cons i s t en t  w i t h  t he  a s s um ed  in t e rp re t a t i on .  I n  the  
p r e sen t  expe r imen t s ,  t he  m e c h a n i s m  of t he  cen t r i c  
h e t e r o c h r o m a t i n  s t a in ing  b y  Giemsa  is inves t iga ted .  

Material and methods. S t a n d a r d  f l ame-dr ied  p repa ra -  
t ions  of t h y m u s  and  bone  m a r r o w  cells of C 3 H / B A  inb red  
mice and  of l y m p h a t i c  cells of mice  bea r ing  t r ans -  
p l a n t a b l e  l eukemias  were employed.  In  some cases, a 
pos t f i xa t i on  of t he  slides in  4 %  f o r m a l d e h y d e  or 2 .5% 
g l u t a r a l d e h y d e  for 4 -18  h was made.  Slides were t r e a t e d  
w i t h  0 .07N NaOH,  r insed  in r u n n i n g  t a p  water ,  dr ied  a t  
37~ and  s t a ined  e i the r  w i t h  G iemsa  (~ :10 in p h o s p h a t e  
buffer  a t  p H  6.8) for 10-15 rain,  ac r id ine  o range  (AO) or 
b y  t he  Feu lgen  reac t ion .  Some p r e p a r a t i o n s  were t r e a t e d  
w i t h  DNase  (2 m g / m l  in p h o s p h a t e  buffer  a t  p H  6.0) a t  
37~ for  4-5  h, followed or no t  b y  5% t r i ch lo roace t i c  
acid (90~ 15-20 rain) before  s ta in ing.  

Results and discussion. T he  t r e a t m e n t  of mouse  
ch romosomes  w i t h  0 . 0 7 N  N a O H  for 1-2  rain,  w i t h o u t  
f u r t h e r  i n c u b a t i o n s  in  special  condi t ions ,  resu l t s  in a m u c h  
denser  s t a in ing  of t he  cen t r om er i c  regions w i t h  Giemsa,  in  
r e l a t i on  to t he  a r m s  (Figure 1). Ve ry  conspicuous  in te r -  
phase  c h r o m o c e n t e r s  are also obse rved  (Figure  2). Af te r  
a longer  exposure  (4--5 rain),  t he  ch romosomes  p r e s en t  a 
swollen a n d  e m p t y  a p p e a r a n c e  a l t h o u g h  t he  c o n t r a s t  
be tween  cent r ic  regions  a n d  a rms  is e n h a n c e d  ; a va r i ab l e  
p r o p o r t i o n  of m e t a p h a s e s  is severe ly  damaged .  

Nucle i  a n d  ch rom os om es  of p r epa ra t i ons ,  t r e a t e d  
1-2 ra in  w i t h  N a O H  fluoresce green  if stained" w i t h  AO, 
i nd i ca t i ng  a d o u b l e - s t r a n d e d  cond i t ion  of D N A ;  only  a 
few nucle i  a n d  m e t a p h a s e s  show a yel low or r ed -o range  
emission.  No differences in  color or i n t e n s i t y  of f luores-  
cence be tween  cen t romer i c  regions and  a rms  are a p p a r e n t  
(Figure 3). The  Fen lgen  r eac t ion  also fails to  r evea l  a n y  
d i f fe ren t ia l  s t a i n i n g  of the  cen t romer i c  regions  (Figure 4). 
A 12-24 h incubat ion,  ill 2 • SSC a t  65 ~ of slides t r e a t e d  
w i t h  N a O H  (1-2 rain) enhances  t he  i n t e n s i t y  c o n t r a s t  
be tween  cen t r i c  regions  a n d  a rms  in G iemsa - s t a ined  

chromosomes .  I n  these  condi t ions ,  AO does no t  demons -  
t r a t e  a n y  dif ference in color or i n t e n s i t y  of f luorescence 
a long  t he  ch romosomes  in t he  m a j o r i t y  of m e t a p h a s e s ;  
th i s  resu l t  is in  d i s a g r e e m e n t  w i t h  t he  f ind ings  of DE LA 
CHAeELLE et  al. is. R e m a r k a b l y ,  t h e  i n c u b a t i o n  of u n t r e a t e d  
p r e p a r a t i o n s  also resu l t s  in a heav i e r  cen t romer i c  s t a in ing  
w i t h  Giemsa ;  in  some me taphases ,  a b a n d i n g  p a t t e r n  
a long  t he  c h r o m a t i d s  is also not iceable .  

I n  a ldehyde -pos t f ixed  p repa ra t ions ,  t he  exposure  to  
N a O H  leads to  no  cent r ic  d i f f e r en t i a t i on  w i t h  Giemsa,  
t he  ch romosomes  s t a in ing  uni formly ,  w i t h  a n  i n t ens i t y  
equa l  to  t h a t  of con t ro l  slides (not  pos t f ixed  nor  sub jec t ed  
to  NaOH) .  W e  h a v e  p rev ious ly  r epo r t ed  1~ a s imi la r  lack 
of cen t romer i c  d i f f e ren t i a t ion  w i t h  Giemsa  in a ldehyde -  
pos t f ixed  ch romosomes  sub jec t ed  to  h e a t i n g  (a p rocedure  
also used to revea l  con t romer i c  h e t e r o c h r o m a t i n ,  3). 

On the  o the r  h a n d ,  t he  d i f fe ren t ia l  s t a in ing  of the  cent r ic  
regions w i t h  Giemsa  is also pos i t ive  if t h e  N a O H  t r ea t -  
m e n t  is followed b y  DNase  i n c u b a t i o n  (Figure 5). Pro-  
longed s t a in ing  t imes  (up to 4 -6  h) are howeve r  required .  
D N A  e x t r a c t i o n  was con t ro l led  w i t h  AO in s imi la r ly  
t r e a t e d  p repa ra t ions .  

The  p r e sen t  and  p rev ious  15 resul t s  i nd i ca t e  t h a t  t he  
cen t romer i c  d i f f e r en t i a t i on  d e m o n s t r a t e d  b y  t he  Giemsa  
s t a in  a f t e r  exposure  to  h e a t  or a lka l ine  solut ions  is inde-  
p e n d e n t  of t he  s t r a n d e d n e s s  of c h r o m o s o m a l  D N A  as 
revea led  b y  AO. T h a t  t he  t r e a t m e n t  w i t h  N a O H  in t he  
t i m e  l imi t s  s tud ied  does no t  p roduce  a n  u n e q u a l  ex t rac -  
t ion  of D N A  f rom the  a rms  in r e l a t ion  to t he  cen t romer i c  
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regions is d e m o n s t r a t e d  b y  t he  un i fo rm s t a in ing  of chromo-  
somes w i t h  AO or b y  t he  Feu lgen  react ion.  F u r t h e r -  
more,  t he  a s sumed  d i f fe ren t ia l  s t a in ing  of D N A  w i t h  

Giemsa  as t h e  basic  m e c h a n i s m  which  under l ies  t h e  dem- 
o n s t r a t i o n  of c o n s t i t u t i v e  h e t e r o c h r o m a t i n  is exc luded  
b y  t h e  s t a in ing  of t h e  l a t t e r  in  a lka l i - t r ea t ed  ch romosomes  
e x t r a c t e d  w i t h  DNase.  However ,  t h e  necess i ty  of a longer  
s t a in ing  a f t e r  D N A  e x t r a c t i o n  would  sugges t  a s t ronger  
a f f in i ty  of t h e  Giemsa  s t a in  for t h e  D N A - p r o t e i n  complex.  

The  h igh  p ro t e i n  c o n t e n t  of m e t a p h a s e  chromosomes17 
makes  i t  possible  to  exp la in  t h e  s t a in ing  of c o n s t i t u t i v e  
h e t e r o c h r o m a t i n  w i t h  G iemsa  (C bands ,  7) in t e r m s  of an  
u n e q u a l  loss of p ro t e in s  a long t h e  c h r o m o s o m e  or changes  
in t h e i r  s t a in ing  reac t iv i ty .  I n  effect, t h e  p ro t e in  com- 
p o n e n t s  of t h e  a rms  could be  more  easi ly e x t r a c t a b l e  b y  
h e a t  or a lka l ine  t r e a t m e n t s  t h a n  those  of t h e  cen t romer i c  
regions where  sa te l l i te  D N A  is loca ted  1,19, since i t  h a s  
been  sugges ted  18 t h a t  t h e  l a t t e r  is more  f i rmly  b o u n d  to  
c h r o m o s o m a l  p ro te ins .  T h e  fac t  t h a t  a l dehyde  pos t f ixa -  
t ion,  wh ich  b inds  c h r o m o s o m a l  c o m p o n e n t s  in  close 
associat ion,  al lows D N A  d e n a t u r a t i o n  is b u t  p r e v e n t s  
Giemsa  d i f f e ren t i a t ion  a f t e r  h e a t  or alkali ,  favors  th i s  
i n t e r p r e t a t i o n .  

The  p a r t i c i p a t i o n  of c h r o m o s o m a l  p ro t e in s  in G 
b a n d i n g  h a s  been  sugges ted  11, ~.  On t h e  o t h e r  h a n d ,  i t  has  
been  r epo r t ed  t h a t  shor t  exposures  to  N a O H  resu l t  in  G 
band ing ,  longer  ones  g iv ing  on ly  C b a n d s  9. Similar ly ,  a 
24 h i n c u b a t i o n  in 2 x SSC al 65 ~ p roduces  cen t romer i c  
d i f f e ren t i a t ion  (see above) ,  whereas  a sho r t  t r e a t m e n t  
gives G b a n d i n g  ~~ G an d  C b a n d s  could t h e n  be  re la ted  
in  a s equen t i a l  m a n n e r  by  t h e  successive e x t r a c t i o n  of 
p ro t e i n  c o m p o n e n t s  assoc ia ted  w i t h  D N A  in va r i ab l e  
degrees ~0. 

Rdsumd. D a n s  ce t r a v a i l  on  p r6sen te  des o b s e rv a t i o n s  
fa i tes  sur  la co lora t ion  p a r  le Giemsa  de l ' h6 t6 roch roma-  
t ine  cen t rom6r ique  de la souris.  Les r6su l t a t s  p e r m e t t e n t  
de supposer  que  des pro t6 ines  ch ro mo s o mi q u es  e n t r e n t  en  
jeu darts ce t te  exp6rience.  
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Fig. 1. Normal mouse metaphase after 2 min NaOH, Giemsa staining. 
Note the more intense staining of the centric regions. Y, the Y 
chromosome. Insert, similarly treated and stained chromosomes at a 
higher magnification. 
Fig. 2. Nucleus, treated and stained as in Figure 1. 
Figs. 3-5. Mouse chromosomes treated with NaOH. 3, stained with 
acridine orange. 4, stained by the Feulgen reaction. 5, treated with 
DNase and trichloroaeetic acid, stained with Giemsa. 
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Effect of Specific Antibodies on Neisseria catarrhalis (lys-) Transformation Frequency 

I t  h a s  been  r epo r t ed  b y  NAVA et  al. 1 t h a t  i m m u n i z a t i o n  
of r a b b i t s  w i t h  c o m p e t e n t  pneumococc i  s t i m u l a t e d  
p r o d u c t i o n  of an t ibod ies  which  i n h i b i t e d  t r a n s f o r m a t i o n .  
pAKULA2, a showed s imi la r  resu l t s  w i t h  t he  s t reptococci .  
He  d e m o n s t r a t e d  t h a t  t h e  an t igen ic  s t r u c t u r e  of t r ans -  
fo rmab le  s t reptococci ,  i n  t he  c o m p e t e n t  s ta te ,  differs 
f rom t h e  an t igen ic  s t r u c t u r e  of ceils in  t he  n o n c o m p e t e n t  
s ta te .  PAI~ULA 3 r epo r t ed  t h a t  an t ibod ie s  p r e p a r e d  aga in s t  

n o n c o m p e t e n t  ceils d id  n o t  i n h i b i t  t r a n s f o r m a t i o n  of 
c o m p e t e n t  ceils, a n d  n o n c o m p e t e n t  cells t r e a t e d  w i t h  
g lobul ins  p r io r  to  add i t i on  of c o m p e t e n c e  p r o v o k i n g  
fac tor  also i n h i b i t e d  t r a n s f o r m a t i o n .  These  resu l t s  the re -  
fore ind ica te  t h a t  DNA-speci f ic  r ecep to r  sites on  cell sur- 
face were b locked  b y  an t ibod ies  to  c o m p e t e n t  cells. Since 
c o m p e t e n t  cells c o n t a i n e d  an  a n t i g e n  specific for t h e  com- 
p e t e n t  s ta te ,  a n d  since th i s  an t i g en  appea red  a f t e r  t h e  


