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te i l ig t  ist. Wie  die  F i gu r en  1 u n d  2 zeigen, besteh~c kein  
Zweifel  an  der  Idens des Chromosoms  Nr. 1. Die 
B~ tnde rungss t ruk tu ren  der  k le ins ten  C h r o m o s o m e n  lassen 
abe r  den  Schluss  zu, dass  das  2 5 . C h r o m o s o m  an  der  
T r a n s l o k a t i o n  der  u n t e r s u c h t e n  Ha lbgeschwis t e r  be te i l ig t  
war  (F iguren  2 u n d  3). Beide  Bu l l en  s t a m m t e n  yon  e iner  
IZuh, de r  V a t e r  des in  den  F i gu r en  1 u n d  2 gezeigten 
T r a n s l o k a t i o n s b u l l e n  be s i t z t  den  n o r m a l e n  IZaryo typ  
(Figur  4), die M u t t e r  der  be iden  Bu l l en  w u r d e  ku rz  n a c h  
de r  G e b u r t  des zwei ten  Bu l l en  g e s c h l a c h t e t  und  k o n n t e  
n i c h t  m e h r  u n t e r s u c h t  werden.  Es  is t  a b e t  zweifelsfrei, 
dass  die M u t t e r  die Tr~tgerin des T r a n s l o k a t i o n s c h r o m o -  
somes wa r  u n d  a n  be ide  S6hne  das  a b n o r m e  C h r o m o s o m  
wei t e rgegeben  h a t t e .  E ine  zusXtzl ich u n t e r s u c h t e  Toch-  
t e r  dieser  K u h  zeigte  den  n o r m a l e n  K a r y o t y p ;  so dass  es 
s ich bei  der  M u t t e r  u m  eine h e t e r o z y g o t e  F o r m  hande l t e .  

Bei  de r  zwei ten  Rasse  wurde  die T r a n s l o k a t i o n  an  
K r e u z u n g s t i e r e n  der  Ve r suchs t i e rhe rde  des Lehr -  u n d  
Versuchsgu tes  Wi ldschwa ige  gefunden,  wobei  ein d u r c h  
k t ins t l iche  B e s a m u n g  e ingese tz tes  V a t e r t i e r  de r  B r a u n -  
v iehrasse  zwei N a c h k o m m e n  m i t  derse lben  Trans loka -  
t ion  zeugte.  Die Mt i t t e r  d iese r  Tiere  ( S c h w a r z b u n t  u n d  
P inzgauer )  zeigen den  n o r m a l e n  K a r y o t y p .  Zus/ i tz l ich 

u n t e r s u c h t e  u n d  in der  Zuchtwer tsch~i tzper iode  bef ind-  
l iche R e i n z u c h t s 6 h n e  desse lben  Bul l en  der  B r a u n v i e h r a s s e  
ze ig ten  ebenfa l ls  das  T r a n s l o k a t i o n s c h r o m o s o m  (Figuren  
5 u n d  6). Der  Ve re rbe r  dieser  C h r o m o s o m e n a n o m a l i e  
wa r  z u m  Z e i t p u n k t  dieser  E r k e n n t n i s  be re i t s  ge- 
sch lach te t ,  h a t t e  j edoch  zahl re iche  N a c h k o m m e n  h i n t e r -  
lassen. Die U n t e r s u c h u n g  des V a t e r s  dieses Vere rbe r s  
e rgab  e inen  n o r m a l e n  K a r y o t y p ,  so dass  en twede r  die 
M u t t e r  das  T r a n s l o k a t i o n s c h r o m o s o m  besessen  h a b e n  
m u s s t e  oder  diese C h r o m o s o m e n a n o m a l i e  bei  dem be t re f -  
f enden  Bul l en  neu  au fge t r e t en  war.  

Die besch r i ebene  1 /25-Trans loka t ion  h a t t e  bei  d e m  
erw~ihnten M u t t e r t i e r  ke inen  e r k e n n b a r e n  n e g a t i v e n  
Einf luss  auf  die F r u c h t b a r k e i t ,  da  die K u h  jeweils  bei  der  
e r s t en  B e s a m u n g  sechsmal  konzip ie r te .  Die zweite  T rans -  
loka t ion ,  sic i s t  zum Typ  der  1 /29-Trans loka t ion  zu z~ih- 
len, soll n u n  auf  G r u n d  de r  v ie len  ve r f f igbaren  N a c h k o m -  
m e n  in m6gl i chs t  v ie len  Kr i t e r i en  u n t e r s u c h t  werden.  

Die un te r sch ied l i che  Einseh~t tzung ve r sch iedene r  Auto -  
t e n  t iber  die A u s w i r k u n g  yon  T r a n s l o k a t i o n e n  auf  die 
F r u c h t b a r k e i t  u n d  einiger  Le i s tungsk r i t e r i en  k 6 n n t e  d u t c h  
die Be te i l igung  ve r sch iedene r  C h r o m o s o m e n  a m  Trans -  
l oka t ionsgeschehen  erkl~irt werden.  
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Summary. Genic  a c t i v i t y  in  t e t r a p l o i d  m e m b e r s  of t he  a m p h i b i a n  species Odontophrynus americanus is r educed  to  t h a t  
of d iploid  ones. Loss of r i bosoma l  genes, a m e c h a n i s m  sugges ted  b y  o thers  as a m e a n s  of decreas ing  genet ic  ac t iv i ty ,  
could  be  ru led  out .  The  diploids  and  t he  t e t r ap lo id s  h a v e  a l m o s t  iden t i ca l  p ropo r t i ons  of t he i r  genomes  c o m p l e m e n t a r y  
to (28s + 18s) r i b o s o m a l  RNA.  

W i t h i n  t h e  a n u r a n  species Odontophrynus americanus 
(Cera tophrydidae)  diploid  a n d  t e t r a p l o i d  p o p u l a t i o n s  
exis t  ~-4. Dip lo id  an ima l s  h a v e  a nnc l ea r  D N A  c o n t e n t  of 
3.6 pg, whi le  t he  t e t r ap lo ids  h a v e  7.1 (own u n p u b l i s h e d  
da ta) .  C o m p a r a t i v e  m e a s u r e m e n t s  of e r y t h r o c y t e  v o l u m e  
a n d  h e m o g l o b i n  c o n t e n  t pe r  cell, l a c t a t e  d e h y d r o g e n a s e  
a c t i v i t y  in h e a r t  musc le  t i ssue  5, a n d  R N A - c o n t e n t  pe r  
k i d n e y  cell ~, y ie lded  essent ia l ly  iden t i ca l  va lues  in t h e  
t e t r ap lo id s  a n d  t he  diploids  of e i the r  0.  americanus or t h e  
close r e l a t ive  O. cultripes. Obviously ,  gene ac t ion  in 
these  species is n o t  in  p r o p o r t i o n  to nuc l ea r  D N A  con ten t .  
I t  is a s sumed  t h a t  in  t h e  t e t r ap lo id s  a con t ro l  s y s t e m  is 
e s t ab l i shed  wh ich  reduces  genic a c t i v i t y  to  t h e  level  of t he  
diploids.  The  acqu i s i t ion  of such  a r e g u l a t o r y  m e c h a n i s m  
would  enab le  t i le  t e t r ap lo id  o rgan i sm to  escape f rom t h e  
d i s a d v a n t a g e s  of e l eva ted  ra t e s  of s y n t h e t i c  a c t i v i t y  (e.g. 
large celt  size 7, s), whi le  t he  a d v a n t a g e s  of excess D N A  
are sus t a ined  (e.g. h ighe r  p o l y m o r p h i s m  ra te ,  and,  in  
consequence ,  a wider  ecological  r a n g e  9,10). 

Var ious  o b s e r v a t i o n s  in  an i m a l s  ~ a n d  p l a n t s ~ ,  ~a 
sugges t  se lect ive  loss of (28s + 18s) r i b o s o m a l  R N A  genes 
as a possible  m e a n s  of dec reas ing  gene t ic  ac t iv i ty .  I n  
o rder  to  t e s t  w h e t h e r  such  a m e c h a n i s m  m i g h t  exp la in  
t h e  ' d ip lo id iza t ion '  of genic  a c t i v i t y  in  t h e  t e t r a p l o i d  
Odontophrynus, we h a v e  d e t e r m i n e d  t he  re la t ive  p ropor -  
t ions  of D N A  c o m p l e m e n t a r y  to (28s + 18s) r ibosomal  
R N A  in t h e  diploid  a n d  ti le t e t r a p l o i d  O. americanus b y  
molecu la r  R N A - D N A - h y b r i d i z a t i o n  expe r imen t s .  

Materials and methods. Blood a l iquo ts  of 4 a d u l t  
spec imens  each  of t he  diploid  a n d  t he  t e t r a p l o i d  0.  
amerieanus were pooled in  0 .65% NaC1-0.1% hepar in .  
Cells and  nuclei  were lysed w i t h  T r i t on -X-100  (final 
c o n c e n t r a t i o n  a b o u t  0.1%).  I sop ropano l  was s lowly added  
to  t h e  ge la t ineous  mass.  The  resu l t ing  p rec ip i t a t e  was  
t r a n s f e r r e d  to  75% e t h a n o l  - 0.1 M NaCI for  severa l  m i n  
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EXPERIENTIA 3211 

Saturation curves and reciprocal 
plots of hybrid formation of Hela 
rRNA with DNA of O. americanus 
2 n (A) and O. americanus 4 n (Q). 
Each symbol represents the mean 
of duplicate determinations, a) 
Abscissa: concentration in ~g/ml 
incubation mixture of 3H-(28s + 
18s)rRNA; ordinate: % hybridiza- 
tion (txg RNA bound to 100 ~xg 
DNA) ; incubation time was 1 h. b) 
Reciprocal plot of (a). c) Abscissa : 
time (h); ordinate: % hybridiza- 
tion; RNA concentration was 10 
Ixg/ml. d) Reciprocal plot of (c). 
With respect to RNA input, the 
saturation plateau was attained 
at 5 ~xg/ml (Figure a) and, with 
respect to time, already after 1[2 
h (Figure c). The reciprocal plots 
yield identical values in either 
type of saturation experiment 
(Figures lb  and d). 

and subsequent ly  air-dried on filter paper.  F r o m  the  
air-dried precipitate,  D N A  is ext rac table  even after  
week-'long storage. The precipi ta te  was suspended in 
wate r  and t rea ted  overn igh t  a t  room tempera tu re  wi th  
pronase (Merck, 70,000 PUN/g) ,  CaC1 v and LiC1 (final 
concentra t ions  0.25 mg/ml,  5 mM,  and 1 M respectively).  
Sodium dodecyl  sulfate (final concent ra t ion  0.5%) was 
added, and the  mix tu re  was allowed to incubate  several  
hours a t  37~ followed by  excessive t r ea tmen t s  w i th  
phenol  in the  presence of m-cresol and 8-hydroxyquino-  
line 14 and wi th  chloroforme 15. The  D N A  was denatured  
wi th  K O H  and f inal ly loaded on Sartorius nitro-cellulose 
membrane  filters (20 lEg/filter). DNA-I~NA hybr id iza t ion  
was per formed in 6 SSC - 50% formamide  a t  65~ 
essential ly as described by  BIRNSTIEL et  al. 16 wi th  3H- 
labelled (28s + 18s) i~Iela r R N A  (specific r ad ioac t iv i ty  
40,000 cpm/~g),  which was a generous gift  of Dr. W. 
KRONE, U l m  ~5. I n  the  l ight  of previous demons t ra t ions  
of effect ive specific b inding of h u m a n  D N A  and am- 
phib ian  r R N A  17, the  use of non-homologous IRNA for 
our hybr id iza t ion  exper iments  appeared to be justified. 

Resu l t s  a n d  comments .  The results summar ized  it/ the  
F igure  show t h a t  the  re la t ive  propor t ion  of the  genome 
complemen ta ry  to (28s + 18s) r ibosomal  R N A  is es- 
sential ly the  same in the  diploid and in the  te t raploid  
sample. Ex t r apo la t ion  of the  reciprocal plots a t  infinite 
RNA-concen t ra t ion  and incubat ion  t ime  yield sa tura t ion  
values  of 0.043 and 0.049 ag R N A  bound to  100 Fg DNA,  
respect ively.  Thus,  the  te t rap lo id  is endowed wi th  about  
twice the  number  of r R N A  genes of the  diploid. Therefore,  
the  phenomenon  of diploidizat ion of genic ac t iv i ty  in the  
te t rap lo id  cannot  be a t t r ibu ted  to selective loss of riboso- 
mal  DNA.  

These results correspond wi th  findings in diploid and 
ancestral ly  te t raploid  species of the  fish fami ly  Cyprinidae.  
Whi le  genetic ac t iv i ty  is s imilar ly  diploidized in the  te t -  
raploids is, the  number  of (28s + 18s) r R N A  genes is in 
propor t ion  wi th  ploidy 19. However ,  diploid and te t raploid  

carp-l ike fish have  nucleoli (measured in epithelial  cells) 
of v e r y  similar size 19. This  suggested to us t h a t  the dip- 
loidization of the te t raploid  was perhaps effected by  
diminishing t ranscr ip t ional  ac t iv i ty  of the  r ibosomal  
genes. A similar  mechanism, as a l ready suggested, m igh t  
likewise be responsible for the  reduct ion  of genic ac t iv i ty  
in the  te t raploid  O. a m e r i c a n u s  5, 6. This will be s tudied 
subsequent ly  20. 
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