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W - S e x  C h r o m a t i n  F l u o r e s c e n c e  in  S n a k e s  1 

Whi le  in  t h e  p r i m i t i v e  non-po i sonous  snakes  of t h e  
f ami ly  Boidae  t he  sex ch romosomes  are h o m o m o r p h i c ,  
d i f fe ren t  degrees  of Z W  h e t e r o m o r p h i s m  were found  in 
o t h e r  famil ies  of Serpen tes  3 .  

Male Z-sex c h r o m a t i n ,  ana logous  to  the  female  X-sex  
c h r o m a t i n  of m a m m a l s ,  does no t  occur  in  rept i les  8. This  
was  conf i rmed  b y  a u t o r a d i o g r a p h i c  c h r o m o s o m e  repl ica-  
t i on  s tudies .  The  absence  of a la te  r ep l i ca t ing  c h r o m o s o m e  
favours  t he  h y p o t h e s i s  t h a t  no  m e c h a n i s m  of sex dosage 
c o m p e n s a t i o n  is ac t ive  in oph id i ans  4. 

I n  t he  females,  however ,  a s e x - c h r o m a t i n  b o d y  was 
repor ted ,  in  some species of snakes,  t h a t  coincides w i t h  a 
l a te  rep l i ca t ion  of t he  W 5, ~. 

Us ing  t he  f luorescen t  s t a in ing  t e c h n i q u e  b y  wh ich  a 
Y - c h r o m a t i n  b o d y  was d e m o n s t r a t e d  ~, we h a v e  been  
able  to  de tec t  a cha rac t e r i s t i c  f luorescen t  b o d y  in  female  
i n t e r p h a s e  cells of some ophid ians ,  w h i c h  p r o b a b l y  
cor responds  to  t h e  W-sex  chromosome.  

Cytological  p r e p a r a t i o n s  were o b t a i n e d  b y  b lood  
smears  a n d  b y  t h e  s q u a s h  t e c h n i q u e  of h y p o t o n i c  p r e t r e a t -  
ed f r a g m e n t s  of spleen,  i n t e s t ine  and  gonads  of spec imens  
p rev ious ly  inocu la t ed  w i t h  colchicine s. The  slides were 
hyd ro lysed  in 1 N HC1 a t  60~ for 10 rain,  s t a ined  i n  a n  
1% aqueous  so lu t ion  of qu inac r ine  d ihydroch lo r ide  
(Atebr in)  for 5 rain,  washed  in r u n n i n g  t a p w a t e r  for  3 
rain,  r insed  in sod ium ace t a t e  buffer ,  p H  5.5 a n d  m o u n t e d  
in buffer .  Somat i c  m e t a p h a s e s  were m o s t l y  s tud ied  in 
p r e p a r a t i o n s  w i t h o u t  HC1 hydrolys is .  The  p r e p a r a t i o n s  
were p h o t o g r a p h e d  in a Zeiss pho tomic roscope  w i t h  a 
40 • or 100 • oil i m m e r s i o n  ob jec t ive ;  t he  l igh t  source 
was a n  H B O  200 W m e r c u r y  v a p o u r  l a m p  w i t h  a 3.0 m m  
B G  12 exc i tor  f i l te r  and  a 530 n m  ba r r i e r  fi l ter.  

The  fol lowing species were s tud ied :  Boa constrictor 
amarali (Stull)  of t he  f ami ly  Bo idae ;  Bothrops jararaca 
(Wied) of t he  f a m i l y  Vipe r idae ;  Clelia clelia plumbea 
(Wied) and  Ctelia occipitolutea (Dum6ril ,  B i b r o n  a n d  
Dum6ri l )  of t h e  f ami ly  Colubr idae.  

The  k a r y o t y p e  of B. constrictor amarali shows 2n = 36 
chromosomes ,  compr i s ing  1 6  macro  a n d  20 mic rochro-  
mosomes,  no  h e t e r o m o r p h i c  ch romosomes  be ing  de t ec t ed  
in e i t he r  sex. B.  ]araraca presen t s  also 2n = 36 ch romo-  
somes (16M + 20m) b u t  exhib i t s ,  as do al l  t h e  Viper idae ,  
a s t r i k ing  h e t e r o m o r p h i c  Z W  sex pa i r  in t he  female  s. 
C. occipitolutea a n d  C. delia plumbea show s imi la r  ka-  
r y o t y p e s  w i t h  2n = 50 (14M + 36m). The i r  k a r y o t y p e  is 
un ique  a m o n g  snakes  ; bes ides  showing  t he  h ighes t  d ip lo id  
n u m b e r  so fa r  r e p o r t e d  in Serpentes ,  t h e i r  W - s e x  chro-  
mosome  is excep t iona l ly  large, a b o u t  twice  t h e  Z, a n d  t h e  
la rges t  of t he  c o m p l e m e n t .  W h i l e  t h e  W of C. occipitolutea 
is acrocentr ic ,  t he  one of C. clelia plumbea is subme tacen t r i c ,  
a per icen t r ic  i nve r s ion  p r o b a b l y  be ing  respons ib le  for t h e  
dif ference in t he  c e n t r o m e r e  pos i t ion  1% 
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Fig. 1. A) Erythrocytes of the Boa constrictor amarali female without 
fluorescent chromatin. B) Testicle interphase nuclei of Bothrops ]ara- 
raca showing absence of the fluorescent body. C)-D) Erythroeytes and 
spleen interphase nuclei of B. jararaca females exhibiting the bright 
fluorescent W-sex chromatin. E) Fluorescent metaphase chromoso- 
mes from spleen of a B. ]araraca female; the W is indicated. The bars 
correspond to 10 ~m. 
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Fig. 2. Clelia occipitolutea. A) Spleen nuclei of 
a male specimen without the fluorescent chro- 
matin. B)-C) Erythrocytes and spleen nuclei of 
female specimens showing the bright fluores- 
cent W-sex chromatin. D) Metaphase chromo- 
somes from spleen of a female snake showing 
fluorescence; the W is indicated. E) Spleen 
interphase nuclei of a female specimen exhibit- 
ing the W-sex chromatin; Giemsa stained. 
The bars correspond to 10 [~.m, 

W e  ana lyzed  i n t e r p h a s e  nuclei  and  soma t i c  m e t a p h a s e s  in  
b o t h  sexes of t he  3 genera .  The  p r e p a r a t i o n s  of b o t h  sexes 
of Boa a n d  of Bothrops a n d  Clelia males  d id  no t  show 

Fig. 3. Clelia delia plumbea. A)-B) Erythrocytes and intestine nuclei of 
female specimens showing the fluorescent W-sex ehromatin. C) 
Spleen interphase nuclei of a female snake exhibiting the W-sex chro- 
matin; Giemsa stained. The bars correspond to 10 [lm. 

a n y  t y p i ca l  b r i g h t  f luorescent  m a t e r i a l  (Figures 1 an d  2). 
B u t  t h e  females  of Bothrops a n d  of t h e  2 Clelia species 
exh ib i t ed ,  ill b lood  smears  an d  in s q u a s h  p r e p a r a t i o n s  of 
spleen a n d  in tes t ine ,  a cha rac t e r i s t i c  f luorescen t  b o d y  a t  
t h e  p e r i p h e r y  of m o s t  i n t e r p h a s e  nucle i  (Figures  1, 2 
an d  3). Th i s  f luorescence coincides  w i t h  t h e  condensed  
h e t e r o p y c n o t i c  b o d y  obse rved  in s imi la r  i n t e r p h a s e  nuclei  
s t a ined  w i t h  Giemsa,  a f t e r  hydro lys i s  in 1 N HC1 a t  
60~ (Figures  2 a n d  3). 

All  ch ro mo s o mes  of t h e  soma t i c  m e t a p h a s e s  show 
fluorescence,  w h i c h  is h o w ev e r  weaker  in  t h e  W-sex  
c h r o m o s o m e  a n d  in p a r t  of t h e  mi c ro ch ro mo s o mes  
(Figures 1 a n d  2). 

The  t y p i ca l  f luorescent  b o d y  of t h e  Bothrops an d  Clelia 
females  a p p a r e n t l y  cor responds  to  a p a r t  or to  t h e  whole  
of t h e  W - c h r o m o s o m e .  The  Boa snake,  in  wh ich  sex 
ch romosomes  are st i l l  morpholog ica l ly  undi f ferenc ia ted ,  
showed n e i t h e r  W-sex  c h r o m a t i n  nor  W-sex  c h r o m a t i n  
f luorescence.  

The  he te rogeneous  b e h a v i o r  of t h e  b r i g h t  f luorescent  
mate r ia l ,  i.e. i ts  presence  in t h e  i n t e r p h a s e  nucle i  of t h e  
Z W  h e t e r o m o r p h i c  snakes  an d  i ts  absence  in t h e  somat ic  
me taphases ,  m a y  well  ref lect  the  n a t u r e  of th i s  phenome-  
non.  W e  m a y  Suggest t h a t  t h e  i n t e n s i t y  of f luorescence 
depends  u p o n  t h e  func t iona l  D N A  stage.  The  same  region 
m i g h t  show a b r i g h t  f luorescence in o n e p h a s e ,  a n d  
absence  of a specific p a t t e r n  in o thers .  

Resumen. E n  los of~dios, las  h e m b r a s  p re sen t an ,  en los 
nflcleos in terf~sicos  tefiidos por  la qu inac r ina ,  u n  corpfls- 
culo f luorescente  b r i l l an te .  Es t e  coincide con 61condensado 
he t e rop icn6 t i co  de p repa rac iones  co mu n es  y cor responde  
al c r o m o s o m a  W.  Sin  enbargo,  61 W no p r e s e n t a  fluores- 
cencia  i n t e n s a  en  las me ta fa ses  somat icas .  
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