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X Y  F e m a l e s  Caused  by  X - I r r a d i a t i o n  

There  h a v e  been  m a n y  a t t e m p t s  to  inf luence  t he  sex 
ra t io  in  t he  of f spr ing  of o rgan i sms  whose  sex is de ter -  
m i n e d  b y  a n  X Y  m e c h a n i s m .  W e  should  l ike to  r e p o r t  
some new resu l t s  wh ich  we h a v e  o b t a i n e d  f rom exper i -  
m e n t s  w i th  t h e  wild l i vebea r ing  f ish Platypoecilus macu- 
latus f rom the  J a m a p a  R i v e r  in  Mexico ~. These  a n i m a l s  
h a v e  a d i s t i nc t  sexua l  d imorph i s ln .  T he  sex of a n  a n i m a l  
can  be  easi ly  d e t e r m i n e d  b y  obse rv ing  t he  s t r u c t u r e  of 
i ts  ana l  fin. I n  t he  female,  th i s  fill is n o r m a l l y  cons t ruc ted ,  
whereas  in  t h e  ma le  i t  is t r a n s f o r m e d  in to  a gonopod ium.  
I n  add i t ion ,  t he  ovar ies  can  b e  seen in t h e  female  because  
of t h e  t r a n s p a r e n c y  of t he  fish. 

Sex d e t e r m i n a t i o n  ha s  been  p r o v e d  to  be  of t h e  X Y  
t y p e  S. The  sex ch ro m os om es  are  d i s t i nc t l y  h e t e r o m o r -  
phic3. I n  our  s tock  t h e  X c h r o m o s o m e  carr ies  e i the r  t he  
genes Sd (Spo t t ed  dorsal)  a n d  Dr (Dorsal  red) or  Sp 
(Spot ted) .  The  Y c h r o m o s o m e  carr ies  Sr (Str ipe-sided)  
a n d  _dr (Anal  red). B o t h  ma le  a n d  female  a n i m a l s  h a v e  
in a d d i t i o n  a h o m o z y g o u s  a u t o s o m a l  gene Sh (Shoulder  
spot),  w h i c h  on ly  man i f e s t s  i tself  in  t he  absence  of t he  
Y c h r o m o s o m e  ~. T he  gonosomal  c o n s t i t u t i o n  can  be  
iden t i f i ed  as easi ly  as t h e  f u n c t i o n a l  sex s i m p l y  b y  
obse rv ing  these  d i s t i nc t i ve  charac te r i s t ics .  U n d e r  n o r m a l  
cond i t ions  f u n c t i o n a l  sex a n d  gonosomal  c o n s t i t u t i o n  
n e v e r  differ, i n d i c a t i n g  t h a t  t h e  X Y  m e c h a n i s m  of sex 
d e t e r m i n a t i o n  in t he  wild P. maculatus is a v e r y  s t ab le  one. 

W i t h  r ega rd  to these  facts,  i t  is su rp r i s ing  t h a t  func-  
t iona l  females  w i t h  t he  h e t e r o s o m a l  ma le  c o n s t i t u t i o n  X Y  
a p p e a r  a f t e r  i r r ad i a t i on  (1000-2500 ]~) of e m b r y o s  w i th  
X-rays .  The  g r ea t e s t  p e r c e n t a g e  of X Y  females  was 
o b t a i n e d  a f t e r  i r r a d i a t i o n  w i t h  a dosis of 2000 R. In  th i s  
series of expe r imen t s ,  all  i r r a d i a t e d  p r e g n a n t  females  
(n = 12) gave  b i r t h  to  y o u n g  w i t h  d i f fe ren t  n u m b e r s  of 
X Y  females.  I n  all, 54.4% of t he  X Y  offspr ing were 
females.  I r r a d i a t i o n  of p r e g n a n t  females  (n = 13) w i t h  
1500 R p roduced  33.1% X Y  females  (see Table) .  I n  one  
g roup  of y o u n g  of th i s  series, all X Y  offspr ing  (n -:  12) 
b e c a m e  females.  

All of these  X Y  females  are  n o r m a l  ind iv idua ls ,  dis- 
p l ay ing  n o r m a l  sex cha rac te r i s t i c s  a n d  funct ions .  W h e n  
these  females  are  m a t e d  w i t h  n o n i r r a d i a t e d  X Y  males,  
X X  females  a n d  X Y  a n d  Y Y  males  in  t h e  expec ted  ra t io  
of 1 : 2 : 1  are p roduced .  F r o m  these  results ,  we can con-  

c lude t h a t  t he  occur rence  of X Y  females  a f t e r  X- i r r ad i a -  
t i on  seems to  be  phys io log ica l ly  r a t h e r  t h a n  gene t ica l ly  
de t e rmined .  

1)etermination of x y  embryos to females by X-rays 

Dose No. of Offspring irradiated in the embry0Ifie stage 
irra- 
diated Total X X ~  XY,~c{ XY~2 % of XY~?  
pregnant No. offspring 
females 

1500 R 13 233 103 87 43 33.1 
2000R 12 1]1 54 26 31 54.4 

25 344 157 113 74 

Zusammen/assung. Bei P. maculatus werden  X Y -  
E m b r y o n e n  d u t c h  R 6 n t g e n s t r a h l e n b e h a n d l u n g  (1000 bis  
2500 R) physio logisch  zu n o r m a l e n  W e i b c h e n  u m d e t e r -  
min ie r t .  
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1 The strain used in this investigation was derived from a collection 
made in 1939 by MYRON" GORDON. Some years later it was intro- 
duced into the laboratories of CURT I{OSSWIG, and it has been 
cultured in our laboratory for 10 years. 

2 M. GORDON, Fishes as Laboratory Animals (Ed. E. I:ARRIS, 
NewYork 1950), p. 345. 

3 W. F6RSTER, Dissertation Giessen (1969); A. ANDERS, F. ANDERS, 
K. KI.INKE, W. FDRSTER and S. RASE, Verhandl. Zool. Ges. in 
Wiirzburg, in print (1969). 

4 p. MACINTYRE, Genetics d6, 575 (1961). 

A m i n o  Ac ids  as  S t i m u l a t i n g  A g e n t s  of  D N A - R e p l i c a t i o n  in M e l a n o m a s  1 

I. S t i m u l a t i o n  in E x p l a n t s  

As we k n o w  f rom t he  work  of K o s s w l G  ~, GORDON 3 a n d  
H.KUSSLER ~, c e r t a i n  p l a ty - f i sh sword t a i l  h y b r i d s  (Poeci- 
li idae) deve lop  t u m o u r s .  Two years  ago 5 t h i s  was  in te r -  
p r e t e d  as mis led  r egu la t i on  of genes con t ro l l ing  p r o d u c t i o n  
of p t e r i n o p h o r e s  a n d  m e l a n o p h o r e s  (colour genes).  W e  
would  l ike here  to  p r e s e n t  some new ev idence  for t h i s  
i n t e r p r e t a t i o n .  

Colour genes. The  genes i n v e s t i g a t e d  in th i s  research,  t he  
p t e r i n o p h o r e  gelle Dr (dorsal red) a n d  t h e  m a c r o m e l a n o -  
pho re  gene Sd ( spo t ted  dorsal) ,  are closely l inked  on  t h e  
X - c h r o m o s o m e  of t h e  wild species Platypoecilus maculatus 
f rom Mexico. Th i s  l inkage  is re f lec ted  b y  t h e  p a r t i c i p a t i o n  
of c e r t a i n  p t e r i ne s  as cofac tors  in m e l a n o p h o r e  d i f fe ren t ia -  
t i on  a n d  m e l a n i n  synthes is~,  ~. I n  t h e  p u r e - b r e d  species, 
these  2 genes are  p h e n o t y p i c a l l y  respons ib le  for  a specific 

colour  p a t t e r n ,  in  wh ich  smal l  b l a c k  spo ts  (Sd) a p p e a r  in  
a redd ish  b a c k g r o u n d  (Dr) on t h e  dorsa l  fin. 

Repression and derepression. Crossing wild P. maculatus 
of Dr-Sd g e n o t y p e  w i t h  wi ld  Xiphophorus helleri, which  

1 This publication is dedicated to Dr. CURT KOSSWlG on his 65th 
birthday. 

2 C. KosswlG, Z. indukt. Abstamm.- 11. VererbLehre 4if, 253 (1927); 
59, 61 (1931); Copeia 196,1, 65 (1964). 

a M. GORDOX, Genetics 12, 253 (1927); Pigment Cell Biology (Aca- 
demic Press, NewYork 1959), p. 215. 

4 G. HXUSSLER, Klin. Wschr. 27, 1561 (1928). 
5 ]:. ANI)E~S, Expericntia 23, 1 (1967). 
6 Compare I. ZIEGLFR, Ergebn. Physiol. 56, ] (1965); N. KOKOLIS 

and I. ZI~'GLER, Z. Naturf. 23b, 860 (1968). 
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does no t  h a v e  D r  and  Sd ,  fol lowed b y  r epea t ed  backcross -  
ing w i t h  X .  helleri,  m a y  lead to  t h e  2 genet ic  s i t ua t i ons  
d e m o n s t r a t e d  re spec t ive ly  in F igures  l a  a n d  b. 

I n  F igure  ] a  l ) r  a n d  S d  f rom D. m a c u l a t u s  are a f fec ted  
b y  t h e  genome  ot X .  helleri.  U n d e r  t h e  inf luence  of t h i s  
genome,  t he  p r o d u c t i o n  of p t e r i n o p h o r e s  a n d  macro-  
m e l a n o p h o r e s  proceeds  uncon t ro l l ed ,  caus ing  t he  appea r -  
ance  of a genera l  red  colour  a n d  large, b l a c k  m e l a n o m a s  
in areas  a d j a c e n t  to  t h e  dorsa l  fin. As a resu l t  of th i s  
t u m o u r  p r o d u c t i o n  these  fishes die young.  I n  F igure  lb ,  
D r  a n d  S d  are af fec ted  b y  t he  X .  heUeri genome  a n d  a 
specific a u t o s o m e  c o n t r i b u t e d  b y  P .  m a c u l a t u s .  I n  t h i s  
case, r ed  colour  p r o d u c t i o n  a n d  t u m o u r  g r o w t h  is con- 
s ide rab ly  d imin ished ,  n e v e r  b e c o m i n g  le thal .  Therefore ,  
we can  as sume  t h a t  t h e  a u t o s o m e  c o n t r i b u t e d  b y  P .  m a c u -  
la tus  carr ies  a g e n e  ( R G  ~ which  represses  b o t h  D r  an d  
S d  t h r o u g h  t he  p r o d u c t i o n  of a repress ing  subs tance .  
Since R G  D*sd does n o t  seem to  inf luence  colour  genes o the r  
t h a n  D r  a n d  Sd,  i t  m a y  be  colour-gene  specif icL 

I n  order  to  p rove  t h a t  t h e  di f ference b e t w e e n  these  2 
t ypes  of con t ro l  (F igures  l a  a n d  b) can  be  a t t r i b u t e d  
exclus ive ly  to  one repress ion  gene-ca r ry ing  ch romosome,  

we crossed t h e  geno type  of F igure  l b  w i t h  X .  helleri .  The  
offspr ing of t h i s  cross h a v i n g  t h e  colour  genes could  be  
d iv ided  in to  2 equal -s ized groups,  those  h a v i n g  t o t a l l y  
( F i g u r e  la) ,  a n d  those  h a v i n g  pa r t i a l l y  derepressed  colour  
genes (Figure  lb ) .  T h e  exac t  ra t io  o b t a i n e d  in our  exper i -  
m e n t s  was  729 t o t a l l y  d e r e p r e s s e d :  713 pa r t i a l l y  dere-  
pressed  an imals .  Th i s  1 : 1-rat io  p roves  t h a t  con t ro l  of t h e  
colour  genes depends  u p o n  a single repress ion gone- 
ca r ry ing  c h r o m o s o m e  c o n t r i b u t e d  b y  P .  macu la tu s .  

This  special  s y s t e m  of genes can  be  used f u r t h e r  to  
i n v es t i g a t e  t h e  m e c h a n i s m  of t u r n o u t  p r even t ion .  One 
can, for ins tance ,  i n t roduce  a doub le  dose of R G  Drsd (see 
F igure  lc) b y  cross ing a female  of t h e  pa r t i a l l y  derepressed  
t y p e  (Figure  lb)  w i t h  a ma le  of t h e  s ame  regu la t ion  type .  
Here ,  t h e  double  dose of R G  Drsd represses  D r  a n d  S d  so 
s t rongly ,  t h a t  t h e  p r o d u c t i o n  of p t e r i n o p h o r e s  a n d  macro-  
m e l a n o p h o r e s  is l im i t ed  to a smal l  n u m b e r  so t h a t  t u m o u r  
f o r m a t i o n  n e v e r  t akes  place.  

S t i m u l a t i o n .  W h e n  t h e  2 colour  genes are  comple te ly  
derepressed,  t h e  u n co n t ro l l ed  p r o d u c t i o n  of p t e r i n o p h o r e s  
a n d  m a c r o m e l a n o p h o r e s  increases  g radua l ly  w i t h  depend-  
ence u p o n  h e r e d i t a r y  a n d  e n v i r o n m e n t a l  cond i t ions  5. 

$ 
No tumor iroau~lion 

,st; (nearly normalspot ~Itern) 

l ~ N~arly normally cffntrolled proiluclion 
Ist6~st 6 , or color, ceils 
[ ~-J , = Nearly normally conlr~i[eU 8limulation of 
]stG J = DNA-roplication by amino acids in color ceils 

, (p0stulag0n) 
:8t5 ! RG ~ 

~-,-,-&\\ ,h , \  \ -,,t \ \-,-&~ k-, -. \ -.-. -. -. \I,. \ -..~ \ -.,I \,.-,-,~ 
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Fig. la-c. Three states of regulation of colour cell production. See 
text. Striped bars = chromosomes contributed by P. maculatus; 
white bars = chromosomes contributed by X.  helleri; Dr arid Sd = 
eolour ceUdifferentiating genes; StG ~ stimulating genes; RG DrSd = 
repression gelle. 

In additioll to RG DrSd, there are other repression genes; for example 
those limiting the areas of the body where eolour ceils can assemble. 
They seem to be distributed on all chromosomes of P. maculatus, 
includillg the sex chromosomes (F. A~DE~S and K. KLIxm.:, Verh. 
dr. zool. Ges. in Gtittillgen 1966, 391). IIowever, these genes seem 
to have a function which is less important in the control of tumour 
formation than that displayed by the gone RG DrSd. - The idea of 
repression and dcrepression of colour genes in platyfish-swordtail 
hybrids was first published by H. 13REIDER, Strahlentherapie 88, 
61S (19S2). 
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This indica tes  t h a t  s t imula t ion  exists.  Fu r the rmore ,  
K o s s w m  ~ and  GORDON a h a v e  a l ready  acknowledged  the  
presence  of gene sys t ems  responsible  for such s t imula t ion .  
The  s t imula t ing  genes, t e r m e d  StG (see Figure  1), seem to 
be ident ica l  w i th  those  de t e rmin ing  the  qua l i t a t ive  and  
q u a n t i t a t i v e  cons t i t u t ion  of the  cellular amino  acid 
pools  5,s, because  the  h e r e d i t a r y  change  in t he  level of 
amino  acids in hyb r id s  is a lmos t  exac t ly  corre la ted  wi th  
t he  ra te  of co!our cell f o rma t ion  in near ly  all derepressed  
colour genes t h a t  we have  inves t iga ted  (22 d i f ferent  genes 
of 8 d i f fe ren t  species and  subspecies).  This  s t rongly  sug- 
gests t h a t  free amino  acids are a l ink in t he  func t iona l  
m e c h a n i s m  of t he  s t imula t ing  genes (see Figure  1). In  
con t r a s t  to  t he  repress ion genes, however ,  the  SlG-syste m 
acts  upon  the  express ion  of near ly  all derepressed colour 
genes tes ted,  ind ica t ing  t h a t  i t  is colour-gene non-specif ic .  
In  addi t ion ,  i t  is k n o w n  t h a t  all env i ronmen ta l  condi t ions  
which  make  the  amino  acid leve l increase  s t imula te  t u m o u r  
fo rma t ion  in these  to ta l ly  derepressed  sys tems  5, 9. 

In  order  to  de t e rmine  more  accura te ly  t he  way  in which  
amino  acids s t imula te  t u m o u r  product ion ,  an invest iga-  
t ion  of the i r  effect  upon  DNA-repl ica t ion ,  which de ter -  
mines  t u m o u r  p roduc t ion ,  was  necessary.  This  was  accom- 
pl ished by  incuba t ing  ha lves  of Dr-Sd melanoma  explants ,  
consis t ing of pure  colour cells and  a t h in  layer  of epidermis ,  
for 15 h in the  m e d i u m  which  p roduced  t h e  bes t  resul ts  
w i th  fish t i ssue  cul ture  (Medium 199, I ) IFCO,  and  calf 
serum, DIFCO,  as is used for m a m m a l  t issue cul ture ;  
d i lu t ion  wi th  dist i l led water  8 : 3 ; roller t ube  ; 27 ~ The 
level of free amino  acids p re sen t  in th is  s t a n d a r d  med ium 
is lower  t h a n  t h a t  found  in the  t umour s  (Compare ] s t  and  
2rid co lumn in Table  [). The o the r  hal f  of each of these  

t u mo u r s  was incuba ted  in the  same m e d i u m  conta in ing  
an add i t iona l  a m o u n t  of amino  acids.  Ha- thymid ine  
(5 ~zC/ml; specific ac t iv i ty  -- 16.5 ~C/mIVf) was added  and 
m e a n  values of labell ing indices were de te rmined ,  from 
which  the  s t imula t ing  effect  was measured .  ~ e l a n o m a s  
f rom albinos were  used in these  par t i cu la r  exper iments ,  
to  e l imina te  t he  histological  and  cytological  difficulties 
encoun te red  when  working  wi th  normal ,  me lan in -con ta in -  
ing melanomas .  E x c e p t  for the  albino gene and  i ts  chro-  
mosome,  t he  genet ic  cons t i tu t ions  of t he  fishes examined  
were  those  of  Figures  l a  and  b. 

In  the  s i tua t ion  involving to ta l  derepress ion (Figure la),  
we found  t h a t  t he  labell ing indices increase wi th  the  free 
amino  acids p re sen t  in the  medium.  The  h ighes t  indices 
were  found  in t u mo u r s  cu l tured  in a med i u m con ta in ing  
abou t  10 t imes  as m u c h  to ta l  free amino  acids as p r e s en t  
in t he  s t a n d a r d  med ium or 3 t imes  as m u c h  as found  in 
the  tu rnouts  ' (Compare the  upper  pa r t  of Table  II .  Fo r  
the  exac t  co n t en t  of amino  acids, see Table  I.) W h e n  this  
level is exceeded,  t he  labell ing index  begins  to  decrease.  
These resul ts  suggest  t h a t  amino  acids indeed  s t imula te  
t h y m i d i n e  incorporat ion.  In  m a n y  areas of t he  melanomas ,  
t he  effect  of t he  addi t iona l  amino  acids is so s t rong  t h a t  
the  labell ing index  m a y  be 5 t imes  h igher  t h a n  t h a t  de ter -  
mined  from the  controls  (Compare Figures  2a and  b). 

8 F. ANDERS and K. KI,INKE, Z. VererbI,ehre 96, 49 (196'5); F. A~- 
PEt,S, Zentbl. VetMed. B 75, 29 (1968). 

9 F. ANDERS, F. ])RAWER'r, K. KLINKE and K. H. REI;TItER, Biol. 
Zentbl. 87, 45 (1962); Experientia 19, 219 (1963). 

Fig. 2. Ha-thymidine autoradiographs of comparahle regions of one 
tumour of the totally dcrepressed type (Figure la); (a) cultured in 
the standard medium (for amino acid content see 2nd column in 
Table I); (b) cultured in the medium containing additional amino 
acids (for amino acid content see 4th column in Table I). 

"Fable I. Concentration of free amino acids 

Amino mg amino mg amino 
acids acids/100 g acids/100 ml 

wet weight standard 
of mela- medium 
nomas 

mg amino 
acids added 
to 100 ml 
of the 
standard 
medimn to 
obtain the 
total amino 
acid content 
given in 
column 4 

mg amino 
acids/100 ml 
of the 
medium in 
which the 
highest 
stimulation 
of DNA- 
replication 
was observed 

Glu 34 9.55 68 77.55 
G!y 24 3.47 .18 51.47 
Ala 22 3.49 44 47.49 
His 20 1.41 40 41.41 
Asp-NH 2 15 - 45 45.00 
Glu-NII 2 15 "6.06 45 51.06 
Asp 14 3.63 42 45.63 
Lys 14 4.66 42 46.66 
Ser 10 3.27 30 33.27 
Arg 9 4.50 27 31.50 
Leu 6 "8J2 18 26.12 
Try 6 - 18 18.00 
Thr 6 3.79 18 21.79 
Val 5 3.43 15 18.43 
Ileu 4 2.42 ] 2 142.42 
Pro 3 2.60 9 11.60 
Tyr 3 2.42 9 11.42 
Phe 3 3.35 9 ~ 2.35 

Total 213 66.17 539 605.17 

Mean values taken from reference 9 and A. ALTMAIER, Giessen 
(personal communication). 
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Unt i l  now, one could have  argued t h a t  th is  increase in 
labell ing index  is caused exclusively b y  nu t r i t iona l  fac- 
tors.  However ,  we know now t h a t  a nu t r i t iona l  effect  is 
only possible in the  absence  of the  repress ion gene RG Drsd 
(Figure la).  In  the  s i tua t ion  involving partial: derepress ion 
(Figure lb),  it  can be seen t h a t  the  repress ion gone h inders  
t h y m i d i n e  incorpora t ion  and  addi t iona l  amino  acids 
indicate  no s t imula t ing  effect  (see t he  lower p a r t  of 
Table  II) .  

I n  conclusion,  i t  can be s t a t ed  t h a t  amino  acids have  
a general  abi l i ty  to  s t imula te  l )NA-rep l iea t ion  ill mela-  
n o m a  cells. However ,  t h e y  are allowed to  s t imula te  
excessively only if t he  repress ion gene ]~G Drsd, which 
specifical ly represses  t he  genes Dr and Sd, is absent .  

These results  agree wi th  o the r  inves t iga t ions  we have  
u n d e r t a k e n  abou t  t hymid ine - inco rpo ra t ion  in in-si tu 
me lanomas  ~~ They also agree wi th  t he  f indings tha t ,  no t  
only the  genetic,  b u t  also the  env i ronmen ta l  factors  which  
effect  the  amino  acid level, s t imula te  t u m o u r  fo rma t ion  
in fish hav ing  to ta l ly  derepressed cel l -dif ferent ia t ing 
genes 5, 9. We  do no t  bel ieve t h a t  t he  s t a t e  of to ta l  derepres-  
sion is t he  only case in which  amino  acids are allowed to  
s t imula te  DNA-repl iea t ion .  However ,  s t imula t ion  of DNA-  

Table II. Labelling indices in 8 melanomas (H~-thymidine incorpora- 
tion ; labelled nuclei/total No. of nuclei in 6 areas of 3 chosen regions 
of every 50th section of each tumo=r; region a had the highest 
labelling index and c, the lowest; half of each of the tumours was 
incubated in the standard medium; the other half was incubated in 
a medium containing an additional amount of total amino acids 

Tumour 
genotype 
DrSd 

5 o 

Incubation 

Standard medium Medium with 
(for amino acid additional amino 
content see acids giving 
2nd column of highest labelling 
Table I) indices (for 

amino acid 
content 
see 4th column 
of Table I) 

Average Mean Average Mean 
of 6areas values 0f6areas values 

Without I a 0.218 
repression gone b 0.198 
RG DrSd e 0~179 
(See Figure la) II a 0.281 

b 0.172 
c 0.139 

III a 0.297 
b 0.160 
e 0.142 

IV a 0.1~7 
b 0.133 
c 0.097 

0.198 0.414 0.268 
0.227 
0.163 

0.197 0.606 0.379 
0.314 
0.217 

0.200 0.622 0.497 
0.276 
0.213 

0.132 0.863 0.530 
0.522 
0.204 

repl icat ion in repressed colour cells would be ve ry  diff icult  
to  prove,  since t h e  repress ion genes h inder  t he  v e r y  
thymid ine - inco rpo ra t ion  which indica tes  s t imulat ion.  

Concluding remarks. After  consider ing our new results,  
we have  decided t h a t  our former  i n t e rp re t a t i on  concerning 
the  s t imula t ing  effect  of amino  acids, needs to  be corrected.  
Two years  ago 5 we assumed t h a t  amino .ac ids  s t imula te  
the  ac t iv i ty  of the  derepressed  colour genes which in t u r n  
cont ro l  d i f fe ren t ia t ion  of colour cells. Fu r the rmore ,  we 
t h o u g h t  t h a t  the  degree of me l an o ma  fo rma t ion  depends  
upon  the  degree of colour gene act iv i ty .  However ,  our 
recen t  resul ts  indica te  t h a t  t he  colour genes do no t  have  
d i f ferent  degrees of ac t iv i ty ,  b u t  only  of derepression.  
Derepressed  colour genes and  free amino  acids coord ina te  
in causing t u m o u r  format ion .  The colour genes themse lves  
are no t  s t imu la t ed  by  amino  acids but ,  in t he  derepressed 
state,  t h e y  allow amino  acids to s t imula te  DNA-repl ica t ion  
excessively i n  those  ceils which  t h e y  de termine .  This 
colour gone-directed s t imula t ion  of DNA-repl ica t ion,  
which  is cont ro l led  by  the  s t imula t ing  gene-sys tem StG, 
env i ronmen ta l  condi t ions  and  amino  acid me tabo l i sm 5, 9, 
leads to abnorma l ly  accelera ted colour cell p roduct ion ,  
causing the  fo rma t ion  of me lanomas .  W h e n  the  colour 
genes are repressed amino  acids are h indered  in the i r  
general  abi l i ty  to  s t imula te  1)NA-repl icat ion (Compare 
Figures  la,  b, c). Therefore,  t u m o u r  fo rma t ion  depends  
upon  2 d i f fe rent  even ts :  (1) derepress ion  of cell-deter-  
min ing  genes and  (2) s t imula t ion  of repl icat ion in ceils 
which  t h e y  de termine .  

Final ly,  we would  tike to  m e n t i o n  t h a t  t he  ar t i f icial ly 
p roduced  genet ic  sys tem used in th is  r e sea rch  m a y  no t  
be r ep re sen ta t ive  of tu rnout  fo rmat ion  in general.  Never-  
theless,  it  is a sys t em which,  by  its s implici ty ,  m a y  yield 
new in fo rma t ion  concern ing  the  pr inciple  of t u m o u r  
format ion .  The ma in  a d v a n t a g e  of our sys tem is t h a t  we 
can compare  the  reac t ion  of s imilar  tissues, the  cells of 
which  differ  only in t h e  absence  or p resence  of a specific 
ch romosome  which  carries a t u m o u r - p r e v e n t i n g  gone ~_~. 

Zusammen[assung. Es wird  fiber den  F o r t g a n g  frfiherer 
Arbe i t en  5 ber ich te t .  Bei Zahnkarpfen-Melanomen,  die 
durch  to ta l  de repr imie r te  ze l lende te rminie rende  Gene be- 
ctingt sind,  ve rm6gen  freie Aminos~iuren den H'~-Thymidin - 
e inbau zu s t imulieren.  E in  spezifisches l~epressionsgen, 
das  in e infacher  Dosis das T u m o r w a c h s t u m  s t a r k  +er- 
m i n d e r t  und  in doppe] ter  Dosis vollstXndig unterdr i ick t ,  
h e m m t  den  S t imula t ionsef fek t  der  Aminos~iuren. Tumor-  
b i ldung erfolgt  in zwei Schr i t t en :  ]. Derepress ion  zellen- 
de t e rmin ie rende r  Gone und  2. S t imula t ion  der  Repl ika t i0n  
in Zellen, die yon  diesen Genen  de t e rmin ie r t  werden.  
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With single I a 0.053 
dose of c 0.048 
repression II a 0.067 
gene c 0.040 
RG DrSd llI  a 0.084 
(See Figure lb) c 0.061 

IV a 0.029 
c 0.021 

0.050 0.066 0.054 
0.042 

0,053 0.051 0.043 
0.036 

0.072 0.097 0.069 
0.042 

0.025 0.036 0.028 
0.020 

10 M. SIEGER, F. SIEGER and F. ANDERS, Verh. dr. zool. Ges. in 
Innsbruek 1968, in print; M. SIEGER, Dissertation der Univcrsit~t 
Giessen !968; F. Sn,:Gv:R, Diplomarbeit der Universit~t Giessen 
7968. 
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