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Mate recognition pheromone of the marine rotifer Brachionus plicatilis
and B. rotundiformis

Tomonari Korant?, Atsushi Haciwara?’

Mating behavior of male marine rotifer Brachionus is regulated by a female's mate recognition
pheromone (MRP). It has already been clarified by the experiment using MRP of B. plicatilis that
differences of MRP molecular structure among rotifer species and strains cause reproductive isolation.
In this study, we tried isolating the MRP of B. rotundiformis and B. plicatilis, and compared the
reactivity of both MRP to male's receptor.

Using two kinds of lectin, MRPs of B. rotundiformis Koshiki strain and B. plicatilis Russian
strain were isolated. Molecular weights of two-isolated MRP were determined with SDS-PAGE. To
investigate the reactivity of MRP to male's receptor, four B. rotundiformis strains (Koshiki, Hamana,
Thai, and Fiji) and three B. plicatilis strains were used.

Molecular weight of both MRPs was 26 kDa. Russian MRP bound intensely with B. plicatilis
male's receptor but not with B. rotundiformis. The reactivity of Koshiki MRP to control (Koshiki
strain) was the same as to other six strains. Therefore, it is suggested that molecular structure of
B. plicatilis MRP is different from that of B. rotundiformis although their molecular weights are
the same.
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Fig. 1 Characterization of lectin-affinity purified
glycoproteins from rotifers, Brachionus
plicatilis Russian strain and B. rotundiformis
Koshiki strain. Lanes: M. molecular weight
standards; B.p. B. plicatilis Russian strain;
B.r. B. rotundiformis Koshiki strain. Numbers
on left side are molecular weight standards
(kDa) . SDS-PAGE gel was stained with
Coomassie brilliant blue.
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Fig. 2 Mate recognition pheromone (MRP) of
Brachionus plicatilis Russian strain, binding
to males of different strains. Diagonal bars
represent coronal fluorescence in B. plicatilis
strains. For B. rotundiformis strains, stipple
bars indicate. Variation is represented by vertical
bars indicating one standard deviation (n=
20) for fluorescence at corona. Asterisks in
dicate MRP binding significantly less than
Russian control (*; p <0.05, % %; p <0.01).
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Fig. 3 Mate recognition pheromone (MRP) of Brachionus
rotundiformis Koshiki strain, binding to males of
different strains. Diagonal bars represent
coronal fluorescence in B. plicatilis strains.
For B. rotundiformis strains, stipple bars
indicate. Variation is represented by vertical
bars indicating one standard deviation (n=20)
for fluorescence at corona. Asterisks indicate
MRP binding significantly less than Koshiki
control (*;p <0.05, * *; p <0.01).
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Table 1. One-way ANOVA of the effect of rotifer strains on coronal binding of mate recognition pheromone

of Brachionus plicatilis Russian strain.

Degree of Sum of Mean
Source Freedom squares square F-ratio p value
Between
groups 6 74302.1 12383.7 13.5 < 0.001
Within
groups 132 120771.4 914.9

Table 2. One-way ANOVA of the effect of rotifer strains on coronal binding of mate recognition pheromone

of Brachionus rotundiformis Koshiki strain.

Degree of Sum of Mean
Source Freedom squares square F-ratio p value
Between
groups 6 25939.4 4323.2 4.9 <0.001
Within
groups 130 115265.5 886.7
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Fig. 4 Hypothetical model for interaction of mate recognition pheromone (MRP) with its receptor
in the case of B. plicatilis and B. rotundiformis, based on Hofmann & Glabe (1994). Repeated
elements are postulated to function as independent ligands within the receptor which interact
with complementary specific sites on the MRP. B. plicatilis receptor can only recognize and
bind to its own MRP, while B. rotundiformis receptor can bind to both its own MRP as well
as that of B. plicatilis, due to its dual specificity in some of its repeated elements.
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