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W i t h  r ega rd  to  t h e  L A P ,  3 areas  of a c t i v i t y  a p p e a r e d  
(Figure  2), c h a r a c t e r i z e d  as a reas  I I I ,  I I ,  a n d  I a c c o r d i n g  
to  t h e i r  i nc reas ing  e l ec t rophore t i c  mob i l i t y .  Area  I con-  
s i s t ed  of 1 to  3 zones. T h i s  a r ea  was  p r e s e n t  in  al l  devel -  
o p m e n t a l  s tages  w i t h  a m a x i m u m  of r e l a t i ve  a c t i v i t y  in  
t h e  p u p a l  s tage .  Area  I I  cons i s ted  of  one  zone of s t a b l e  
m o b i l i t y  p r e s e n t  in  al l  s tages,  w i t h  a p e a k  of a c t i v i t y  
in  1- a n d  4 -day-o ld  pupae .  F ina l ly ,  a r ea  I I I  cons i s ted  
of  4 zones h a v i n g  d i f f e r e n t  t i m e s  of appea rance .  Thus ,  
zone I I I , ,  w i t h  t h e  f a s t e r  mob i l i t y ,  was  p r e s e n t  f rom 
4-day-o ld  p u p a e  a n d  t h e r e a f t e r  zones  I I I  2 a n d  III~ 
a p p e a r e d  f r o m  12-day-old  l a r v a e  u p  to  t h e  adul t s ,  wh i l e  
I I I ,  was  obse rved  f rom 8-day-o ld  l a rvae  a n d  the rea f t e r .  
The  m a x i m a  of r e l a t i ve  L A P - a c t i v i t y  were obse rved  in 
4- a n d  7-day-old  pupae .  I n  some of t he  s amples  e x a m i n e d  
of 1-day-old  p u p a e  a f a i n t  zone of a n  i n t e r m e d i a t e  
m o b i l i t y  of a reas  I a n d  I I  was vis ib le .  Genera l ly ,  t he  
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Fig. 2. Schematic picture showing the electrophoretic pattern of 
teucine aminopeptidase durit~g ontogenesis of Plodia interpunctella. 
1. Eggs; 2-5. Larvae (1-, 8-, 12- and 16-day-old respectively); 
6-8. Pupae (1-, 4- and 7-day-old respectively) ; 9. Adults. 

h i g h e s t  L A P - a c t i v i t y  was  p r e s e n t  in  t he  p u p a l  s tage,  
p a r t i c u I a r l y  in  m id  a n d  l a t e  pupae .  The  e l ec t rophore t i c  
p a t t e r n  of L A P  in Plodia is in  a g r e e m e n t  w i t h  t h e  f ind ings  
of SAKAI e t  al.  x~ c o n c e r n i n g  t h e  s tage  whe re  t h e  h i g h e s t  
L A P - a c t i v i t y  appea red .  T h e  a b o v e  o b s e r v a t i o n  s u p p o r t s  
t h e  sugges t ion  of SAKAI e t  a l )  s a b o u t  t h e  p a r t i c i p a t i o n  
of exopep t idases ,  con t ro l l ed  b y  L A P - D  locus, in  t he  
mass ive  h is to lys is  of  l a r v a l  t i ssues  in  p u p a l  s tage.  

T h e  absence  of some  zones in  es te rase  a n d  L A P  zynlo-  
g r a m s  of  eggs, ea r ly  a n d  i n t e r m e d i a t e  l a r v a e  m a y  n o t  
i nd i ca t e  t o t a l  absence  of t he se  mo lecu l a r  forms,  b u t  
could be  due  to  t he  s e n s i t i v i t y  of e l ec t rophore t i c  t ech-  
n ique  24. On  t he  o t h e r  hand ,  t he  c o n s t a n c y  of t h e  m a j o r i t y  
of t he  m o l e c u l a r  forms of es te rase  a n d  L A P  a c t i v i t y  
d u r i n g  m e t a m o r p h o s i s  in Plodia, s u p p o r t s  t h e  sugges t ion  
Of PANTELOURIS et  al. 2 t h a t  t h e  genes  respons ib le  "for 
t h e  s y n t h e s i s  of es terases  m u s t  be  ' o n '  before  a n d  d u r i n g  
m e t a m o r p h o s i s .  

Zusammen/assung.  E s  w u r d e n  e l e k t r o p h o r e t i s c h e  E s t e -  
rase-  u n d  L e u c i n a m i n o p e p t i d a s e - M u s t e r  im Ver lau fe  de r  
E n t w i c k l u n g  y o n  Plodia interpunctetla darges te l l t .  
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D N A  a n d  R N A  Content  in Dip lo id  a n d  T e t r a p l o i d  A m p h i b i a n s  

The  f i rs t  cy to log ica l  d e m o n s t r a t i o n  of po lyp lo idy  in 
v e r t e b r a t e s  was r e p o r t e d  b y  BEgAK et  al. z in t h e  a n u r a n  
Odontophrynus americanus. Severa l  o t h e r  example s  of 
p o l y p l o i d y  were s u b s e q u e n t l y  s h o w n  in o t h e r  a m p h i b i a n s  
of t h e  f a m i l y  Ce ra toph ryd idae~ ,  3, Hyl idae4,5 ,  a n d  in  
f ish 6, L 

The  genus  Odontophrynus inc ludes  severa l  d ip lo id  
species,  as  O. cultripes, O. carvalhoi, O. occidentalis a n d  
O. americanus, e a c h  w i t h  2n = 22 chromosomes2 ,* ,  s. 
T h e  l a t t e r  is con f ined  to  j u s t  a few local i t ies .  A n o t h e r  
p o p u l a t i o n  of O. americanus, whose  spec imens  a re  v e r y  
s imi la r  to  t h e  d ip lo id  ones,  was  f o u n d  to  b e  t e t r ap lo id ,  
e x h i b i t i n g  4n  = 44 c h r o m o s o m e s  z, ~. T h e  4n  p o p u l a t i o n s  
h a v e  a wide  geog raph ica l  d i s t r i b u t i o n ,  i nc lud ing  seve ra l  
S o u t h  A m e r i c a n  count r ies .  

T h e  ex is tence  of 2 p o p u l a t i o n s  p h y l o g e n e t i c a l l y  v e r y  
closely re la ted ,  showing  h o w e v e r  d i f f e ren t  degrees  of 
p loidy,  c o n s t i t u t e s  a n  ideal  s y s t e m  for a c o m p a r a t i v e  
s t u d y  on  gene express ion .  Th i s  pecu l i a r  s i t u a t i o n  gives 
r ise to  a few i n t e r e s t i n g  ques t ions .  W h a t  h a p p e n s  to  t h e  
m e c h a n i s m s  of r e g u l a t i o n  a n d  t r a n s c r i p t i o n  a f t e r  t he  
species dup l i ca t e s  all  i ts  gene t i ca l  m a t e r i a l ?  Is  t he  
p r o d u c t i o n  of R N A ,  p r o p o r t i o n a l  to  t h e  leve l  of p lo idy  ? 
Does  t h e  a m o u n t  of p r o t e i n  of t h e  t e t r a p l o i d  co r respond  
to  t h e  D N A  increase  ? 

S t a r c h  gel e lec t rophores i s  of t h e  a l b u m i n - l i k e  p r o t e i n  
of t h e  4n  O. americanus r evea l ed  p o l y m o r p h i s m  a t  t h i s  
locus.  5 d i s t i n c t  p h e n o t y p e s  were  found ,  showing  t h a t  

all  4 h o m o l o g u e  genes  are ac t ive  in each  a n i m a l  b u t  no t  
necessa r i ly  s y n c h r o n i c a l  8. 

R N A  content. R N A  m e a s u r e m e n t s  were m a d e  b y  
s p e c t r o p h o t o m e t r i c  d e t e r m i n a t i o n s  acco rd ing  to  t he  mod-  
if ied m e t h o d  of SCHMIDT a n d  TANNHAUSER l° ' l l .  T h e  
a n i m a l s  were  d i ssec ted  a n d  t h e  k idneys  i m m e d i a t e l y  
frozen,  The  t i s sue  was h o m o g e n i z e d  in dis t i l led w a t e r  
a n d  t h e  h o m o g e n a t e  p r e c i p i t a t e d  in 0 .6N  perch lo r ic  
acid,  c en t r i fuged  a t  1 0 , 0 0 0 × g  for  1 0 r a i n  a t  4°C a n d  
w a s h e d  in  0 . 2 N  pe rch lo r i c  acid.  T h e  p r e c i p i t a t e  was  
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Table I. DNA and RNA content in the diploid O. americanus 

Specimen DNA RNA RNA DO 260 
content content DNA DO 280 
(y/mg tissue) (y/mg tissue) 

1 0.48 5.47 11.21 1.35 
2 0.61 5.66 9.25 1.39 
3 0.59 5.40 9.10 1.34 
4 0.55 6.04 10.99 1.34 
5 0.53 4.99 9.38 1.35 

Table II. DNA and RNA content in the tetraploid 0. americanus 

Specimen DNA RNA RNA DO 260 
content content DN3( DO 280 
(y/mg tissue) (7[mg tissue) 

1 1.17 6.62 5.65 1.36 
2 1.06 4.92 4.66 1.38 
3 1.24 5.28 4.24 1.40 
4 1.04 4.92 4.73 1.38 
5 1.03 4.80 4.66 1.38 
6 1.20 5.40 4.50 1.40 
7 1.06 4.80 4.50 1.38 
8 1.08 6.27 5.78 1.35 
9 1.14 4.92 4.30 1.38 

10 1.09 4.60 4.21 1,37 
11 1.00 5.24 5.22 1.34 
12 0.99 5.08 5.11 1.36 
13 1.14 5.88 5.13 1.34 
14 0.97 5.69 5.83 1.35 
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Comparative absorption spectrum of RNA at the wave-length of 
215-290 nm, for the diploid and the tetraploid 0. americanus. 

hydro lyzed  w i t h  0 .3N K O H  a t  37 °C for  60 min.  P ro te ins  
and  D N A  were  p rec ip i t a t ed  by  1 .2N perchlor ic  acid, 
cen t r i fuged  and  the  s e d i m e n t  washed  in 0 .2N perchlor ic  
acid. The  s u p e r n a t a n t  and  the  wash ing  f luids were  
d i lu ted  to  a f inal  concen t r a t i on  of 0.1 N perchlor ic  acid. 
The  d e t e r m i n a t i o n s  were m a d e  in a Zeiss PMQ I I  spect ro-  
p h o t o m e t e r  a t  a w a v e - l e n g t h  of 215-290 nm.  The resul ts  
ob ta ined ,  measur ing  14 t e t r ap lo id  and  5 diploid  speci- 
mens ,  are shown in Tables  I and  I I  and  in t he  Figure.  

The  m e a n  R N A  c o n t e n t  d e t e r m i n e d  was  5.516 y/mg,  
and  5.320 y /mg  for k idney  t issue of t he  diploid  and  
te t rap lo id ,  respect ively .  The m e a n  differences  are no t  
s igni f icant  (t = 1.29). 

The  re la t ive  p ro te in  c o n t e n t s  in spec imens  of b o t h  
types  of popu la t ions  were  p rac t ica l ly  t he  same.  The  
m e a n  values  (DO 260/DO 280) were  1.35, and  1.36 for 
diploids  and  te t rap lo ids ,  respect ive ly .  

D N A  content. D N A  was  d e t e r m i n e d  b y  t h e  m e t h o d  
of CERIOTT112 based  on the  indol  reac t ion  wi th  t he  desoxi-  
r ibose of t h e  prec ip i ta te ,  o b t a i n e d  by  1 .2N perchlor ic  
acid t r e a t m e n t  of t he  K O H  hydrol i sa te .  The p rec ip i t a t e  
was r e suspended  in 0 .3N K O H  and  d i lu ted  to  0 .1N 
K O H  1°. 2 ml  of th i s  solut ion were t r e a t e d  w i t h  1 ml  of 
0.04% indol  and  1 ml  of c o n c e n t r a t e d  HC1, i ncuba ted  
for 10 min  a t  100°C and  e x t r a c t e d  w i t h  pur i f ied  chloro- 
form x*. Opt ica l  dens i ty  was  measured  in a Zeiss PMQ II  
s p e c t r o p h o t o me t e r .  

The  D N A  c o n t e n t s  are  shown  in Tables  I and  I I .  
The  m e a n  c o n t e n t s  were  d e t e r m i n e d  as 0.552 y/rag and  
1.086 y /mg for k idney  t issue of t he  diploid and  t e t r a -  
ploid,  respec t ive ly .  

Therefore  t he  ra t io  of D N A  values  of the  2n and  4n 
spec imens  is 1:2. A s imi lar  ra t io  was  found  by  cy to-  
p h o t o m e t r i c  m e a s u r e m e n t s  of nuclear  D N A  c o n t e n t  of 
Feulgen  s ta ined  e r y t h r o c y t e  p r epa ra t i ons  8. 

The  re la t ive  R N A  and  D N A  c o n t e n t  in t he  spec imens  
of e i ther  popu la t ion  m a y  be expressed  by  the  p ropo r t i on  
R N A / D N A .  The  values  are 9.98 for t he  diploid  and  4.82 
for  t h e  t e t r ap lo id .  

The  resul ts  showed t h a t  t he  ac tua l  R N A  a m o u n t  in 
t he  t e t r ap lo id  0.  americanus is a lmos t  t he  same as in 
t he  diploid one. The  R N A  level r emains  c o n s t a n t  inde-  
p e n d e n t  of the  degree of ploidy.  

The  pecul iar  gene express ion  in t he  t e t r ap lo id  0.  ame- 
ricanus m a y  h y p o t h e t i c a l l y  be exp la ined  by  an asyn-  
c h r o n y  of genomes  or a r a n d o m  inac t iva t ion  of h o m o l o g u e  
genes in each  animal .  A l t e rna t ive ly ,  i t  m a y  be due  to a 
h igher  concen t r a t ion  of repressors  or a reduced  t r ansc r ip -  
t ion ra te  of t he  dup l ica te  genome,  as a buffer  ac t ion in 
re la t ion  to  the  excess of genet ic  mater ia l  la, z4 

Resumen. E n  el anuro  t e t rap lo ide  n a t u r a l  Odontophry- 
nus americanus, el con ten ido  de D N A  es el doble  que  el 
de t e rminado ,  b ioqu imicamen te ,  en los espec imens  de la 
poblac i6n  diploide de O. americanus. Sin e mb a r g o  el 
con ten ido  de R N A  de e jemplares  de las dos poblac iones  
es a p r o x i m a d a m e n t e  igual. A p a r e n t e m e n t e ,  mecan i smos  
de regulaci6n b loquean  el esceso de mate r ia l  gen6tico 
en el t e t rap lo ide .  
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