
Cell Biology International Reports, Vol. 8, No. 7, July 1984 537 

POLAR EFFECTS OF CONCANAVALIN A ON THE PLASMA MEMBRANE/CYTOSKELETON COMPLEX 

IN A MOLLUSCAN EGG 
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Zoological Laboratory, University of Utrecht, Padualaan 8, Utrecht, The Netherlands. 

Eggs have a distinct animal-vegetal pola- 
rity which is an important factor in sub- 
sequent development. The structural basis 
of this polarity is largely unknown. The 
egg surface , particularly the plasma mem- 
brane, is likely to play a pivotal role 
in this respect. The results of experi- 
ments with the lectin concanavalin A sup- 
port the view that a polar structure ex- 
ists at the level of the plasma membrane. 
When fertilized uncleaved eggs of Nassa- 
rius reticulatus are treated with con A, 
the plasma membrane/cytoskeleton complex 
starts being affected at the vegetal pole 
of the egg and this reaction progressive- 
ly spreads towards the animal pole. Irre- 
spective of the moment of incubationwith 
con A, the reaction of the egg begins 
when the first polar lobe is being formed 
, a process immediately preceding first 
cleavage (Fig.la)(Dohmen, 1983). As soon 
as the polar lobe constriction appears, 
the microviIli start disappearing at the 
vegetal pole (Fig.3). Concomitantly, the 
vitelline membrane which is attached to 
the egg surface disappears at the same 
rate and to the same extent as the micro- 
villi (Fig.3). This process stops short 
of the constriction of the polar lobe.The 
position of the polar lobe constriction 
may also be strongly influenced by con A 
treatment. At low doses (0.5 pg/ml) the 
constriction is situated in its normalpo- 
sition but an abnormally long and narrow 
stalk is formed (Fig.lb). At high doses 
(50 ug/ml) the position of the constric- 
tion may shift exrremely towards the ani- 
mal or vegetal pole of the egg (Fig.2). A 
cleavage furrow starts being formed at the 
animal pole,but its progression is inhi- 
bited and it soon regresses. Nuclear di- 
vision is not impaired. After some time 
most of the eggs start lysing, a process 
which occurs invariably at the vegetal 
p0le. 
A local influx of calcium ions at the ve- 
getal pole might explain many of the ob- 
served effects as calcium is an important 
regulator of membrane-cytoskeleton inter- 
action. Con A is known to provoke an in- 
crease in cytoplasmic free calcium in se- 
veral cell types (e.g. Felber and Brand, 
1983). 
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Fig. 2al Egg treated with 50 L,g/mZ con A 
at the uncleaved stage. The polar Lobe 
constriction is shifted touards the ani- 
mcZ poZe. gt, polar tobe. Zb) FLuorescen- 
ce micrograph of an eg? having received 
the same treatment as zn al, showing the 
distribution of FITC-con A. In the non- 
fluorescent area the microviZli and the 
vita 1 line mmhmne hnvo disnppanrd. 

Fig. 3 T&M-micrograph of an egg treated 
with 0.5 ug/mZ. con A, showing the dis- 
appearance of microvilli and viteZtine 
membrane (I/MI from the vegetal hemisphe- 
re c-f the egg. Bar: 2 pm. 
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