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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 -  
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Fig. 1. Action of NN and VP on leucocytes. Incubation system: 
3 - 10 ~ cells in 1.7 ml buffered saline containing 1/*mol Ca 8+ were in- 
cubated at 37 *C for 1 h with i000/*g VP or 450/,g NN venom 
protein 8. These amounts have equal phospholipase activity on egg 
yolkL Sflicic acid paper chromatography of leucocyte phospholipids: 
A, non-treated; B, VP venom-treated; C, NN venom-treated; 
PA, phosphatidie acid; PE, phosphatidylethanolamine; PS, phos- 
phatidylserine; LEC, lecithin; SPH, sphingomyelin; PI, phospha- 

tidylinositol; Lyso, lyso products. 

v iously  1,8. Fol lowing incuba t ion  of leucocytes  wi th  ven-  
oms or  v e n o m  fractions,  the  phosphol ipids  were ex t rac ted  
f rom the  leucocytes  and de te rmined  by  silicic acid paper  
c h r o m a t o g r a p h y  3 

Incuba t ion  of washed leucocytes  wi th  V P  v e n o m  did 
no t  cause leucocyte  phosphol ipid  spl i t t ing (Figure 1). The  
V P  venom- t r ea t ed  cells did no t  absorb t r y p a n  blue and 
re ta ined the  ab i l i ty  to phagocy t ize  l a tex  par t ic lesL In  
cont radis t inc t ion ,  N N  v e n o m  caused dis rupt ion  of leuco- 
cytes  wi th  a lmos t  comple te  spl i t t ing of the  leucocyte  
phosphat id ic  acid, phospha t idy le thano lamine ,  phospha-  
t idylser ine  and lecithin.  

Isola ted  V P  and N N  phosphol ipases  had no phospho-  
l ipid spl i t t ing  act ion on leucocytes  (Figure 2), nor  did 
t h e y  render  t h e m  permeab le  to  t r y p a n  blue or  impa i r  
the i r  phagocy t ic  capaci ty .  Storage of t he  leucocytes  a t  
+ ¢ °C ove rn igh t  pr ior  to  phosphol ipase  t r e a t m e n t  d id  no t  
modi fy  these results.  On the  o the r  hand,  when subjec t ing  
the  s tored cells to reeent r i fuga t ion  or hyper ton ic  solution, 
N N  phosphol ipase  caused a considerable  degree of phos-  
phol ip id  spl i t t ing wi th  d is rupt ion  of m a n y  cells. V P  
phospholipase,  however ,  did no t  affect  the  ceils, even  
af ter  such t r ea tmen t .  Homogen iza t ion  of leucocytes  made  
thei r  phosphol ipids  susceptible  to the  act ion of b o t h  V P  
and N N  phospholipases.  Isola ted  N!X!-LF did  no t  cause 
spl i t t ing of  leucocyte  phospholipids ,  b u t  rendered  t h e m  
suscept ible  to the  ac t ion  of b o t h  v e n o m  phosphol ipases  
(Figure 2). 

I t  appears  t h a t  t he  leucocyte ,  in respect  to  the  sus- 
cept ib i l i ty  of  i ts  phosphol ipids  to the  snake v e n o m  
phospholipases,  behaves  in a manne r  analogous to t he  
e ry throcyte ,  different  snake v e n o m  phosphol ipases  act ing 
on the  cell according to the  degree of damage.  Whereas  
the  phospholipases  of bo th  venoms  are no t  able  to a t t a c k  
the  phosphol ipids  of in t ac t  leucocytes,  modera t e  damage  
renders  t h e m  susceptible to N N  phosphol ipase  only, and 
homogeniza t ion  to  bo th  v e n o m  phospholipases.  

I t  is n o t e w o r t h y  t h a t  t he  phagocy t ic  ab i l i ty  of  the  
leucocytes  was affected on ly  when  the  cells were  de- 
s t royed  by  e i ther  whole v e n o m  (NN) or  phospbol ipases  
(VP or  NN) combined  wi th  LF.  I n  no ins tance  was 
phagocy t ic  ab i l i ty  affected in the  absence of phosphol ipid  
spli t t ing.  

Rdsumd. Los phosphol ipases  A des venins  du serpent  
Vipera palestimte et  du Nafa naja ne c l ivent  pas  des 
phosphol ipides  de leucocytes  intacts ,  saul  en  pr*sence 
d ' u n  fac teur  ly t ique  se t r o u v a n t  dons le ven in  de Na]a 
naia. L 'ac t iv i t6  des phosphol ipases  des deux  venins  sur 
los leucocytes  endommag6s  n ' e s t  pas la marne. 
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Fig. 2. Action of venom phospholipases and LF on leucocytes. Incu- 
bation system as in Figure 1 using 250#g VP phospholipase and 125/~g 
NN phosphotipase, having the same activity when examined on egg 
yolk. LF was added in the amount of 310 gg according to the pro- 
portion of the protein content of the LF and phospholipase fractions 
in the whole NN venom. Silicic acid paper chromatography of 
leucocyte phospholipids: A, non-treated; B, LF-treated, C, VP phos- 
pholipase-treated; D, NN phospholipase-treated; E, VP phospho- 
lipase + LF; F, NN phospholipase + LF. For identification of phos- 

pholipid spots see Figure 1. 
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