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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'. 

1 E. R. KERBRR, Science 143, 253 (1964). 
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examined are shown here with the normal disomic parent. 
Minor changes in gel pat tern were observed in some of 
the other ditelocentric lines but  in this communication 
we are only concerned with those lines illustrated. I t  can 
readily be seen that  removing the arm of the 1 D chromo- 
SOme of 'Chinese Spring' results in the disappearance of 
2 slow-moving bands. Apparent  quant i ta t ive  differences 
in these bands are observable in the proteins extracted 
from other ditelocentric lines but  only the 1D chromo- 
Some appears to be associated with their complete 
removal. I t  is of interest to note tha t  WELSH and HEHN ~ 
in studies with monosomics, found tha t  the 1 D chromo- 
some had the greatest influence on flour dough quali ty as 
measured on the 'Farinograph'  and fermentation time. 
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Fig. 2. Starch gel electrophoretie patterns of gluten proteins from 
related hexaploid and tetraploid wheats. 

Figure 2 shows the starch gel patterns obtained with 
the hexaploid wheat 'Canthatch '  together with its tetra-  
pIoid derivat ive 'Tetracanthatch ' .  Protein patterns from 
hexaploids reconstituted from 'Tet racanthatch '  and 3 
varieties of A, squarrosa L. are shown together with tha t  
of 'Chinese Spring' for comparison. I t  is quite obvious 
tha t  removal  of the complete D genome from 'Canthatch '  
has had no observable effect on starch gel pattern.  The 
proteins from reconstituted hexaploids show some differ- 
ences in pat tern but  unavoidable differences in the 
amount  of protein loaded into the gel make comparison 
of these samples difficult, 

There is no doubt  tha t  individual protein components 
in gluten represent heritable characters. In a polyploid 
like wheat  it  appears t ha t  the genetic information con- 
trolling the synthesis of many of these proteins may  be 
duplicated on different genomes. The only clear-cut ex- 
ample of single chromosome control shown in these 
studies is for the 1D chromosome of 'Chinese Spring'. 
There are 2 obvious interpretations of the results with 
'Canthatch'  and its tetraploid derivative where the 
removal of the D genome had no effect on protein pattern. 
The first explanation is simply tha t  the chromosomes on 
the D genome are not  controlling the synthesis of any of 
the proteins examined. Perhaps a more likely explanation 
is that  the genes in the D genome controlling protein 
synthesis are duplicated in the A and B genomes. The 
fact tha t  A, B and D genomes are all believed to have 
arisen from a single progenitor lends more credence to 
the lat ter  explanation. The apparent  contradiction of the 
results with 'Chinese Spring'  where removal of par t  of a 
chromosome on the D genome caused a definite change 
in the protein 'profile '  and the observation tha t  removal 
of the whole D genome from 'Canthatch '  caused no 
change, emphasises the complexity of the inheritance of 
these characters. 

Rdsumd. L'h6r6dit6 des composants prot6iques du 
gluten a ~t6 6tudi6 au moyen de l'61ectrophor~se en gel 
d'amidon. Une branche du chromosome 1 D de la vari6t~ 
du b16 dit ,Chinese Spring,  est en corr61ation avec la 
pr6sence de 2 composants prot6iques. Le composant du 
gluten n 'a  aucun effet lorsqu'on pr61~ve le g~nome D 
entier k la vari6t6 ,Canthatch,). 
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Hydrolysis  of Human Leucocyte Phosphol ipids  
by Snake Venoms 

The A-phospholipases of Vipera palestinae (VP) and 
Naja na]a (NN) venoms do not split the phospholipids of 
intact erythrocytes, but  are able to do so in the presence 
of a lyric factor (LF) in NN venom, a basic protein 1. 
These venom phospholipases differ in their ability to 

at tack the phospholipids in platelets ~-, osmotic erythro- 
cyte ghosts 1 and mitochondria 3,4, hydrolysis occurring 
with NN phospholipase but  not  with VP phospholipase. 
In the present study, the action of these venom compo- 
nents on leucocyte phospholipids was investigated. 

Leucocytes were separated from normal blood accord- 
ing to the procedure described by BERGMEYER 5. Venom 
phospholipases and L F  were prepared as described p r e -  


