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b r a c h t e n  M e m b r a n p u m p e  wurde  jedes  Becken  du rch  
einen Auss t rSmer  durchlf i f te t .  

G e w i c h t s z u n a h m e n  dieses Ausmasses  s ind b isher  in 
Aqua r i en  noch  nie er re icht  worden.  Besonders  du rch  den  
Ausfal l  de r  W i n t e r r u h e  erhoffen wir  eine erhebl ich  fri iher 
e in t r e t ende  Geschlechtsre i fe  der  Karpfen .  

In  V e r b i n d u n g  mi t  de r  vollst~indig kont ro l l i e rbaren  
Aufzuch t  der  Fische wird es das Bes t r eben  sein, mi t  Hilfe 
der  neuen  Methode  zi ichter ische Arbe i t en  an Nutzf i schen ,  
wie die Auswahl  grS.tenloser Mutan ten ,  die Ind iv idua l -  
auslese schnel lwiichsiger  E x e m p l a r e  sowie P rob leme  der  
I n z u c h t  und der  He te ros i sz i i ch tung  durchzuff ihren .  

Summary .  Keep ing  carps  (Cyprinus carpio) according 
to  a new m e t h o d  in plast ic  con ta ine r s  (40 1) in a closed 
w a t e r  cycle w i th  biological c leaning yie lded a quick  in- 
crease in we igh t  a t  a wa te r  t e m p e r a t u r e  of 25°C. 
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C O G I T A T I O N E  S 

A Spatial Depiction for the Systematically 
Degenerate Genetic Code 

On the  basis  of the i r  e x p e r i m e n t s  w i th  t r inuc leo t ides  of 
def ined  base  sequence,  BERNFIELD and  NIRENBERG 1, 
LEDER e t  al. 2, and  TRUPIN et  al. a p roposed  t h a t  the  
genet ic  code is degenera te  according to  a general  p a t t e r n .  
In  the i r  view, the  64 possible  code words  are a r ranged  in 
32 pairs  of t r ip le ts  w i t h  iden t ica l  bases  in the  first  and  
second  pos i t ion  of each pair. 16 of these  pairs  have  e i ther  
cy t id ine  (C} or ur idine (U) as 3' t e rmina l  nucleosides,  and  
the  16 o the r  pairs  have  e i ther  adenos ine  (A) or guanosine  
(G) as 3' t e rmina l  nucleosides.  B o t h  t r ip le ts  of a codon-pa i r  
are coding for the  same amino  acid (compare  the  scheme 
of ECKa). W e  w a n t  to  p u t  forward a spat ia l  depict ion,  in 
wh ich  the  re la t ions  b e t w e e n  these  32 t r ip le t  pairs  are 
clear ly visual ized.  The  amino  acids cor responding  to the  
codes  are included,  so t h a t  t he  consequence  of single base  
convers ions  in a codon,  w i th  respec t  to amino  acid coding, 
can  be read  off on the  th ree  lines crossing the  codon.  
S t a r t i ng  f rom the  k n o w n  da ta ,  which  are summar i zed  in 
t he  Table,  we deduced  the  mean ing  in t e r m s  of amino  acid 
of the  19 r emain ing  codon-pairs .  For  th is  purpose  we 
m a d e  use of the  in v i t ro  amino  acid incorpora t ion  d a t a  of 
~X~IRENBERG and  JONES a, and  of OCHOAg; amino  acid re- 
p l acemen t s  in the  A p ro te in  of t r y p t o p h a n  s y n t h e t a s e  of 
E.  coli m u t a n t s  l°,Xl; and  of amino  acid subs t i t u t ions  in 
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Spatial depiction of the degenerate genetic code. * Literature data. 

Amino acids RNA codons Literature 

Asparagine A~G~C; A~G~oU b 
Asparagine A~A~C; A~A~U ~, a 
Cysteine UvG~U 1 
Isoleucine A~U~oC; A~UvU ~, a 
Leucine C~U~C; C~U~U 1, 7 
Leucine U~UgG 1, 8 
Phenylalalfine U~U~oC; U~UaoU 1, 7 
Proline C~C~C; C~C~U 1, 7 
Serine U~C~C; UgC~U a, 7 
Tyrosine Ua~A~C ; UxoA~U 2, a 
Valine G~0UaoU 1 
Lysine A~A~A; A~A~G 2, a 
Lysine • U~A ~A 2 

uncertain 
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a b n o r m a l  hemoglobins12. We p r e s u m e d  t h e  genet ic  code 
to  be  un iversa l .  

I t  is w o r t h  n o t i n g  t h a t  ou r  d e d u c t i o n s  h a v e  led to  
resu l t s  wh ich  differ  on  severa l  po in t s  f rom c o m p a r a b l e  
p red ic t ions  of YA~OFSKI n a n d  of TRUPIN e t  al. 3. T h e  
scheme der ived  b y  OSCOOD ~8 does n o t  f i t  t h e  p r e s e n t  s t a t e  
oI knowledge.  The  gene t ic  code m a y  be  m o r e  c o m p l i c a t e d  
if 5 '  t e rmina l ,  3 '  t e r m i n a l  a n d  i n t e r n a l  eodons  are  recog-  
n ized  in  s o m e w h a t  d i f f e ren t  w a y s  8, a n d  if t he  code is n o t  
as  cons i s t en t ly  d e g e n e r a t e  as supposed  here  ~4. 

Zusammen/assung. Auf  G r u n d  y o n  L i t e r a t u r a n g a b e n  
und  d u r c h  D e d u k t i o n  h a b e n  wir  ein d re id imens iona l e s  
S c h e m a  (oder  Modell)  des  s y s t e m a t i s c h  degene r i e r t en  
gene t i s chen  Codes en twor fen ,  aus  d e m  m a n  in  e in fache r  

~Veise ab lesen  k a n n ,  welche A m i n o s g u r e s u b s t i t u t i o n e n  
aus  de r  V e r g n d e r u n g  e iner  Base  folgen. 
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Adaptat ion  of the C A H N - I N G O L D - P R E L O G  

S y s t e m  of  N o m e n c l a t u r e  to Hexahe l i cene  

The  CAHN:INGOLD-PRELOG s y s t e m  of n o m e n c l a t u r e  
for op t i ca l ly  a c t i v e  c o m p o u n d s  1,2 h a s  b e e n  app l i ed  suc- 
cessful ly  to  a wide  v a r i e t y  of c o m p o u n d s .  P r e s e n t  n o m e n -  
c l a tu r e  rules ,  howeve r ,  do  n o t  p r ov i de  for  a n  R (rectus)  
or  S (sinister)  a s s i g n m e n t  to  t h e  e n a n t i o m c r s  of com-  
p o u n d s  such  as  hexahe t i c ene  (I). T h i s  c o m p o u n d  e x h i b i t s  
op t i ca l  a c t i v i t y  because  i n t r a m o l e c u l a r  c rowd ing  forces 
t h e  molecule  to  tw i s t  i n to  a n  a s y m m e t r i c  he l ix  a. 

A n  e x t e n s i o n  of t he  CAHN-INGOLD-PRELOG sys t em,  
a l lowing  for  a n  R or  S a s s i g n m e n t  to  t he  e n a n t i o m e r s  of 
such  c o m p o u n d s ,  would  seem to  be qu i t e  s imple.  I f  one  
obse rves  th i s  molecule  as s h o w n  in  I, one  of the  t e r m i n a l  
r ings  would  a p p e a r  s l igh t ly  above  a n d  o v e r l a p p i n g  t he  
o ther ,  as s h o w n  s c h e m a t i c a l l y  in  I I  or  I I I .  Ar rows  d r a w n  
in t he  d i r ec t ion  of t he  spiral ,  i.e. f rom t he  t e r m i n a l  r ing  
n e a r e s t  t he  obse rve r  to  t he  o t h e r  t e r m i n a l  r ing,  going  
a r o u n d  t h e  molecule ,  will descr ibe  a clockwise r o t a t i o n  
in one Case (II) ,  a n d  a counte r -c lockwise  r o t a t i o n  in t h e  
o t h e r  ( I I I ) .  

I t  is p roposed  to  ass ign  t h e  s y m b o l  R to  t he  c lockwise 
spi ra l  a n d  S to  t i le  coun te r -c lockwise  spiral .  Th i s  ass ign-  

m e n t  will r e m a i n  u n c h a n g e d ,  even  if t h e  molecule  is 
f l ipped  over  or r o t a t e d .  Th i s  m e t h o d  is app l icab le  to  o t h e r  
c o m p o u n d s  de r ived  f rom hexahe l icene ,  s u c h  as IV,  be- 
cause  a s s i g n m e n t  is d e p e n d e n t  on ly  on  t h e  d i rec t ion  of the  
spiral .  Fo r  t h i s  reason,  t h i s  m e t h o d  of a s s i g n m e n t  m a y  
also be app l i ed  to  a n y  o t h e r  sp i ra l  or  s c rew-shaped  mole-  
cule, such  as 4 , 5 - d i m e t h y l - s u b s t i t u t e d  p h e n a n t h r e n e  4, 
s t a r ches  a n d  p ro te ins .  

Rdsumd. On propose  une  e x t e n s i o n  du sys t6me  de 
CAHN-INGOLD-PRELOG p o u r  n o m m e r  des e n a n t i o m e r s  des 
compos6s  en  forme d'h61ice tels  que  le hexah61ic6ne.  
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