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Zur Frage der genetischen Xnderung eines 
Ascites-Hepatoms der Ratte durch Heterotrans- 

plantation auf chinesische Hamster 

Die Transp lan ta t ion  des Za jde l a -Hepa toms  der  R a t t e  
auf M~iuse ergib t  eine Tumorl in ie ,  die spon tan  auch auf  
chinesische H a m s t e r  (Cricetulus griseus) f iber impfbar  ist. 
Der  chinesische H a m s t e r  ist  wegen seiner ger ingen 
Chromosomenzah l  ffir cy togene t i sehe  Un te r suchungen  
besonders geeignet  1. Die Angehra te  des Tumors  be t rug  
bei i bm bisher  100 % (15 Passagen).  

I m  Auss t r ichpr~para t  land  sich kein Unte rsch ied  in 
der  Morphologie der Geschwuls t  auf  R a t t a n  (H), Gold- 
hams te rn  (HH),  Miiusen (HHM) und  chinesischen 
H a m s t e r n  (HHC).  Das R a t t e n g e n o m  blieb auch durch  
alle Wechse l  der  Tr~igertierarten unveri~ndert erhal ten.  
Das H e p a t o m  wuchs  auf  der  R a t t e  fiber mehrere  J ah re  
kons t an t  im pseudot r ip lo iden  Bere ich  ~. Die S tamml in ie  
tag bei R a t t a n  zungchst  bei  67, spAter (zwischen der  200. 
und 300. Passage) bei 68 Chromosomen;  be im Gold- 
hams te r  bei 68, bei der  Maus und  be im chinesischen 
H a m s t e r  bei 67. Auffa l lend war  im Zusammenhang  m i t  
dam heterologen W a c h s t u m  die Zunahme  der  Plus-  
va r i an ten  yon H = 6 %  und H H  = 5 %  auf  23°/o bei 
HH~{ und 16 % bei  H H C .  Die Minusabweicher  lagen bei 
allen un te r such ten  Linien u m  65 %.  Das Chromosomen-  
k o m p lemen t  der R a t t e  blieb formal  erhal ten.  Die Analysen  
ffir diese Geschwuts t  zeigten unabhgng ig  v o m  TrAgert ier  
heine echte  Triploidie,  da  die Gruppen  gegeni iber  dem 
normalen  K o m p l e m e n t  s tark  abweichen.  Die Gruppen  
12, 14 und  15-17 sind i iberbesetzt ,  wghrend  in anderen  
Chromosomen fehlen. Ver i inderungen im Bereich der  
Markerchromosomen ergaben sich nicht.  

Das K a r y o g r a m m  des H e p a t o m s  auf  der  Maus zeigt 
Zellen m i t  nur  40 te lozentr ischen Chromosomen,  die 
offenbar  v o m  Wir t s t i e r  s t ammten .  Bei  den  Untersu-  
chungen  des Tumors  auf  chinesischen H a m s t e r n  wurden  
im Verhi i l tnis  1:100 Mitosen m i t  einer Ifir den  chine- 
sischen H a m s t e r  charakter i s t i schen Chromosomenzah l  yon 
22 gefunden.  

Es  warden demnach  infolge der  charakter i s t i schen 
Chromosomenzah l  Zellen des Tr~gert ieres  ira he terolog 
wachsenden Tumorasc i tes  be im chinesischen H a m s t e r  
nachweisbar .  

Summary. Hete ro t r ansp l an t a t i on  of the  ra t  h e p a t o m a  
of Zajdela  in to  golden hamsters ,  mice and Chinese 
hamsters  has  induced v i r t ua l l y  no change in t he  neo- 
plasm. The host  t issues have  shown, however ,  a 1% 
increase in the i r  own mitoses,  which is a t t r i bu t ed  to 
g rowth  s t imula t ion  b y  the  tumor .  
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Genetics and Activity in Drosophila 
melanogaster 

Act iv i ty  levels have  been measured  in a va r i e ty  
of animals  including mice (BRUELLX), ra ts  (STRONG2), 
blowflies (BARTON BROWNE and EVANS s) and Drosophila 
(ROBERTS4). A n u m b e r  of qui te  di f ferent  techniques  
have  been employed  in ob ta in ing  these  measures.  
Ho weve r  no clear def ini t ion of ac t iv i ty  has evo lved  
and i t  is probable  t h a t  m a n y  of the  measures  have  
l i t t le  in common.  Af ter  a t t e m p t i n g  to select for 
changed  ac t iv i ty  levels  in D. melanogaster EWING 5 con- 
cluded t h a t  i t  is only  r e l evan t  to discuss a c t i v i t y  in 
re la t ion to the  exac t  exper imenta l  condit ions under  which 
this  charac te r  is measured.  Thus  exper imenta l  s i tua t ions  
which appear  s imilar  to the  expe r imen te r  m a y  provide  
qui te  different  s t imulus  s i tuat ions  for Drosophila. One 
cr i ter ion for tes t ing  the equivalence  of di f ferent  measures  
of a c t i v i t y  is to look for common  genet ic  control .  This  
can  be done by  examin ing  the  per formance  of 2 inbred 
lines and of the  crosses be tween t h e m  under  different  
exper imenta l  or env i ronmen ta l  condit ions.  I f  t he  measures  
are equ iva len t  t hen  the  inbred lines and crosses will  bear  
the  same quan t i t a t i ve  re la t ionship  to one another .  The  
fewer the  genes t h a t  the  measures  have  in c o m m o n  the  
more diss imilar  will the  pa t t e rns  of inher i tance  tend  to  
be. This  me thod  allows one to compare  measures  of 
ac t iv i ty  wi th  differing units of measurement .  As an 

example  this  paper  shows how a compar ison be tween  3 
measures  of ac t iv i ty  was carried out.  2 of these employed  
the  same uni ts  o5 m e a s u r e m e n t  b u t  were carried ou t  
under  different  env i ronmen ta l  condit ions while the  th i rd  
used a di f ferent  test  s i tuat ion.  

Materials and methods. 2 inbred lines of D. melanogaster 
(PA and PB) which had been der ived f rom geographica l ly  
separa te  base popula t ions  and subjec ted  to well  over  200 
genera t ions  of brother-s is ter  ma t ing  were used. The  s tocks 
were reared  and all  exper iments  carr ied ou t  a t  26 q- 1 °C. 
Detai ls  of the  exper imenta l  procedure  are otherwise  as 
previous ly  repor ted  (EwlNG6). Female  flies only  were 
employed  in these  exper iments .  

The  following measures  of a c t i v i t y  were used. Flies 
were in t roduced  singly into a 13 cm d iamete r  circular  
r u n w a y  of 0.3 cm in te rna l  cross section (see CONNOLLYT)- 
This  appara tus  was designed in an a t t e m p t  to provide  a 
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c o n s t a n t  s t imu lus  s i t u a t i o n  for  t h e  fly. T h e  r u n w a y  was 
m a r k e d  off a t  0•6 c m  i n t e r v a l s  a n d  t he  n u m b e r  of d iv i s ions  
crossed d u r i n g  2.5 ra in  was scored• A p r e l i m i n a r y  e x a m -  
i na t i on  showed  t h a t  the  flies r a n  a t  a fa i r ly  u n i f o r m  speed  
t h r o u g h o u t  t he  t e s t  per iod.  

The  second  a p p a r a t u s  cons i s t ed  of a series of 6 vials  
5 • 2.2 cm c o n n e c t e d  b y  funne l s  w i t h  ex i t  d i a m e t e r s  of 
0.3 cm a n d  a r r a n g e d  in such  a w a y  t h a t  t he  flies cou ld  
mig ra t e  t h r o u g h  t h e  via ls  in  one d i r ec t ion  only.  T h i s  is 
ful ly desc r ibed  in a p r ev ious  p u b l i c a t i o n  ~. 

2 measu res  of a c t i v i t y  were  o b t a i n e d  f r o m  th i s  a p p a -  
ra tus .  I n  t h e  f i r s t  flies were i n t r o d u c e d  in to  t h e  "appara tus  
s ingly a n d  in  t he  second in mul t ip l e s  o£ 25. A c t i v i t y  was 
expressed  as t h e  n u m b e r  of m o v e s  b e t w e e n  v ia ls  pe r  50 
flies in 30 m i n  w h i c h  was t h e  d u r a t i o n  of t h e  tes t .  Crosses 
were se t  up  so t h a t  s amples  f rom t he  2 p a r e n t a l  lines, F1 
and  F2 a n d  t h e  2 backcrosses  could  be  t e s t e d  each  
genera t ion .  Th i s  ensu red  t h a t  t h e r e  was no  bias  due  to 
v a r i a b i l i t y  b e t w e e n  genera t ions .  

Resu l t s  a n d  conclus ions .  I t  is poss ible  to  d e m o n s t r a t e  
g raph ica l ly  t h e  r e l a t i ons h i p  b e t w e e n  2 i n b r e d  l ines a n d  of 
the  crosses b e t w e e n  t h e m  so as to  show d o m i n a n c e  a n d  
a n y  d e v i a t i o n  f rom the  e x p e c t e d  va lues  (MATHER B, 
]3RUELL1). The  inb red  l ines a n d  crosses are  d i sposed  a long  
the  h o r i z o n t a l  axis  a n d  a c t i v i t y  scores o n  t he  ve r t i c a l  
axis. The  degree  of d o m i n a n c e  is s h o w n  b y  t h e  d e v i a t i o n  
of t he  F1 f rom t h e  m i d - p a r e n t  v a l u e  (M). T h e  b a c k -  
crosses, ]3A a n d  I313, shou ld  t heo re t i c a l l y  be  i n t e r m e d i a t e  
be tween  t he  F1 a n d  p a r e n t a l  va lues  P A  a n d  P B  respec-  
t ively ,  whi le  t he  F2  shou ld  lie b e t w e e n  ]3A a n d  BB.  I t  is 
of ten  necessa ry  to  t r a n s f o r m  t h e  d ~ t a  so t h a t  t h e  seg- 
r ega t ing  p o p u l a t i o n s  ( the  F2  a n d  backcrosses)  do n o t  
dev ia te  f rom t h e  expec t ed  pos i t ions  before  va lues  for  
d o m i n a n c e  are ca lcula ted•  H o w e v e r  t h e  fol lowing resu l t s  
are p r e s e n t e d  in t he  u n t r a n s f o r m e d  s t a t e  to  e n a b l e  a 
d i rec t  c o m p a r i s o n  to  be  m a d e  of p a t t e r n s  of i n h e r i t a n c e  
of t he  d i f f e ren t  measu res  of ac t iv i ty .  

F igures  1 a n d  2 a re  d i a g r a m s  of t h i s  t y p e  for  a c t i v i t y  
in t he  o n e - w a y  via l  a p p a r a t u s  us ing  s ingle  flies a n d  
mul t ip le s  of 25 respec t ive ly .  T h e  p a t t e r n  of i n h e r i t a n c e  is 
ve ry  s imi la r  in  b o t h  cases a n d  o n l y  P A  a n d  t h e  F1 show 
s ign i f i can t ly  h e i g h t e n e d  a c t i v i t y  ove r  t he  s ingle f ly  level  
w h e n  t e s t e d  in mul t ip l e s  of 25, ( P  < 0.01 in b o t h  cases 
us ing  W i l c o x o n ' s  t e s t  (QuENOUILLE 0) a l t h o u g h  t he  m e a n s  
of b o t h  B A  a n d  t he  F2  are  also h igher .  I t  is d i f f icu l t  to  
i n t e r p r e t  t h i s  r e su l t  b u t  i t  does  sugges t  t h a t  r e ac t i v i t y ,  
t h a t  is t he  t e n d e n c y  of flies to  repel  one  a n o t h e r ,  is con-  
t ro l led  b y  r a t h e r  few alleles wh ich  are  a b s e n t  in  PB.  
Cer t a in ly  t he  speed w i t h  w h i c h  t h i s  c h a r a c t e r  r e sponds  to 
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Fig. 1. Pattern of inheritance for activity as measured in the one- 
Way vial apparatus using single flies. Arrows show the deviati3n of 

the segregating populations from the predicted values. 

se lec t ion  s u p p o r t s  t h e  v iew t h a t  i t  is con t ro l l ed  in a 
gene t i ca l ly  s imple  m a n n e r  5. 

W h i l e  t h e r e  is no  s ign i f i can t  d i f ference b e t w e e n  P A  a n d  
P B  in t he  a c t i v i t y  levels  of flies t e s t e d  s ing ly  t h i s  s imi-  
l a r i t y  is p h e n o t y p i c  o n l y  a n d  does no t  i m p l y  t h a t  t h e  
genes  con t ro l l i ng  a c t i v i t y  are  t he  same  in t he  2 i n b r e d  
lines. I f  t h e y  were so t h e n  one  would  e x p e c t  t h e  2 back -  
crosses to  show s imi la r  levels  of ac t iv i ty .  I n  f ac t  B B  is 
p r o b a b l y  more  ac t ive  t h a n  B A  ( P  < 0.03). 

F igu re  3 i l l u s t r a t e s  t h e  p a t t e r n  of i n h e r i t a n c e  as 
m e a s u r e d  in  t he  c i rcu la r  r unway•  I t  is n o t  poss ib le  to  
c o m p a r e  t he se  resu l t s  w i t h  t hose  of t he  p r ev ious  exper i -  
m e n t s  q u a n t i v e l y  as t h e  a p p a r a t u s  used  a n d  c o n s e q u e n t l y  
t he  un i t s  of m e a s u r e m e n t  are  d i f fe rent .  H o w e v e r  f rom a 
c o m p a r i s o n  of t he  r e l a t ive  pos i t ions  of t h e  i n b r e d  l ines 
a n d  t h e i r  crosses i t  is obv ious  t h a t  t he  p a t t e r n  of i nhe r i t -  
ance  is v e r y  d i f f e ren t  for  t h i s  m e a s u r e  of a c t i v i t y .  I n d e e d  
in t h i s  case t he  r e l a t i ve  pos i t i on  of t h e  i n b r e d  l ines is 
d i f fe rent ,  P B  be ing  s ign i f i can t ly  more  ac t ive  t h a n  P A  
( P  < 0.001). Th i s  sugges t s  t h a t  t h e  2 t y p e s  of a p p a r a t u s  
are  m e a s u r i n g  v e r y  d i f f e ren t  a spec t s  of a c t i v i t y  w i t h  few 
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Fig. 2. As for Figure i but using multiples of 25 flies in the one-way 
vial apparatus. 
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inheritance for activity as measured in the circular 
runway. 
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alleles in common,  or, if the  same genes are involved,  
then  t h e y  are being expressed in qui te  a di f ferent  fashion. 

One possible exp lana t ion  for the  different  modes  of in- 
her i tance  could be different  t i m e  scales used in t he  2 
exper imenta l  s i tuat ions.  H o w e v e r  ac t iv i ty  in t he  one-way  
via l  appara tus  does no t  change s ignif icant ly  dur ing the  
tes t  period. Bo th  types  of appara tus  p rov ide  measures  of 
the  a m o u n t  of walking done by  flies in t roduced  into a 
novel  s i tuat ion.  Despi te  this  superficial  s imi la r i ty  the  
resul ts  show t h a t  the  s t imulus  s i tua t ion  presented  to the  
flies in the  2 ins tances  mus t  be qu i te  different.  

The  purpose of these p re l iminary  studies was behav ioura l  
ra ther  t han  genet ical  and the  d a t a  was collected in such 
a manne r  as to faci l i ta te  scoring r a the r  t h a n  in a form 
from which the  m a x i m u m  a m o u n t  of genet ical  informa-  
t ion could be ex t rac ted .  For  example  in the  one -way  v ia l  
appara tus  the  ac t iv i ty  of groups of flies ra ther  t h a n  t h a t  
of indiv iduals  was scored. I t  is no t  therefore  possible in 
this  case to es t imate  the  n u m b e r  of segregat ing uni ts  
invo lved  in these behavioura l  characters .  I t  is howeve r  
possible to  design exper iments  so t h a t  a full  analysis 
could be made.  Fur ther ,  animals  could be tes ted  in the  
same appara tus  under  a va r i e t y  of expe r imen ta l  condit ions.  
This  would  Mlow one to assess the  genet ical  con t r ibu t ion  

towards  each of the  var iables  in t e rms  of d i rec t ion  of 
action,  mode  of in te rac t ion  and possibly also the  number  
of segregat ing units.  The  t echn ique  out l ines  in th is  paper  
could be used to analyse behav ioura l  charac ters  o ther  
t h a n  ac t i v i t y  1°. 

Zusammen[assung. Eine  Methode zur  Abschi~tzung 
dreier  MaBst~Lbe yon  Lokomotionsakt iv i t i~ t  bei Drosophila 
mdanogaster, die un te r  gemeinsamer  genet i scher  Kon-  
t rol le  stehen,  wird  beschrieben.  Es  wird wahrscheinl ich 
gemacli t ,  class ai~ KSnr~oll~ a~s mflen ±~-~t~C~tWdes ~ ¢o~r 
e inem besonderen Tell  des G e n - K o m p l e m e n t e s  ausgei ibt  
wird,  w~ihrend die andern  mehrere  kontro l l ie rende Gene 
gemeinsam besitzen.  
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The Control of Wheat Gluten Synthesis  at the 
G e n o m e  and Chromosome L e v e l s  

Since aneuploid  whea t  samples  have  become avai lable ,  
a powerful  tool  has been  added  to studies on the  genet ic  
cont ro l  of whea t  g lu ten  synthesis.  I t  is well  known t h a t  
g lu ten  is a complex  mix tu re  of proteins  all  charac ter ized  
by  thei r  car ry ing  a re la t ive ly  low charge over  a wide 
range of pH.  T h a t  genotype  de termines  the  d is t r ibu t ion  
and iden t i t y  of the  ind iv idua l  g lu ten  proteins  has been 
known for some years.  No genes have  been specif ical ly 
associated wi th  ind iv idual  pro te in  components  and l i t t le  
has been done a t  the  chromosome level. 

One of the most  powerful  tools for the  s tudy  of g lu ten  
prote in  composi t ion ( 'profile ')  is gel electrophoresis .  This  
co mmun ica t i on  reports  the  results  of s tarch gel electro-  
phore t ic  s tudies on some aneuploid  lines of the  whea t  
va r i e ty  'Chinese Spring ' ,  on ano the r  hexaploid  whea t  
'Can tha tch '  and a t e t rap lo id  de r iva t ive  of it, toge ther  
wi th  3 recons t i tu ted  Hexaploids .  

Materials and methods. W h e a t  samples  used included 
di te locent r ic  lines of the  va r i e t y  'Chinese Spring '  where 
one pair  of arms of one of each of the  21 pairs of chromo-  
somes had  been removed.  Of the  42 possible di te locentr ics  
only 22 were avai lable  for s tudy.  Samples  of the  va r i e ty  
'Can tha tch ' ,  a hexaplo id  (2n = 42) wi th  A, B, and D 
genomes and a te t rap lo id  der iva t ive ,  ' T e t r a c a n t h a t c h '  
(2n = 28) of i t  wi th  the  D genome r emoved  (KERBER 1) 
were also examined  toge ther  w i th  recons t i tu ted  hexa-  
ploids in which 3 var ie t ies  of Aegilops squarrosa L. 
(2n = 14) had  con t r ibu ted  a D genome to the  A and B 
genomes of 'Te t r acan tha t ch ' .  P ro te in  was ex t rac ted  f rom 
crushed single grains of whea t  wi th  0.4 ml  2 M  aqueous  
urea. S ta rch  gel electrophoresis  in a lumin ium lac ta te  
buffer,  p H  3.1, conta in ing 2 M  urea was conduc ted  accord- 
ing to the  m e t h o d  of GRAHAM 2. Only g lu ten  or  s torage 
proteins  were examined.  

Results. The di te locentr ic  lines of 'Chinese Spr ing '  
showed the  mos t  d ramat i c  change f rom the  pa ren t  when  
one arm of the  1 D chromosome was removed.  The  effect  
of this  is shown in Figure  1. Only  7 of the  22 samples 
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Fig. 1. Starch gel electrophoretic patterns of gluten proteins from 
ditelocentric lines of the hexaploid wheat variety 'Chinese Spring'. 
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