What is love?

The role of pheromones in yeast speciation

Yeast are fungi growing in haploid and diploid forms. Diploids
result from the mating of two haploids. Depending on the
pheromone they express, haploid yeast are divided into types
“a” and “alpha”. If they recognize the pheromone through a
specialized receptor, a polarized morphogenesis, called a
“shmoo”appears (a bulb, growing out of the body in the direc-
tion of the cell of the opposite type). It is presently unknown
whether yeast can be attracted by the pheromones of other
species. Here we present an experimental approach to tackle
this question. We expressed alpha pheromones from other
species and observed the response of type a yeast.

Generation of transgenic yeast
O We used a mutant
O strain of S. cerevisiae
that produces no
- O alpha pheromone.

The mutants were
transformed  with
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Yeast halo assay A mutant strain of a
type is layered on
the plate and yeast
expressing phero-
mones from differ-
ent species are laid
on top. Due to the
bar1A mutation, the
yeast of type a will
stop growing and
form shmoos if the
pheromone affects
them. After several
hours, cells are ob-
served under the
microscrope.
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The figure above shows the result of the halo assay with the trans-
genic yeast. A halo is clearly visible around the patch of wild type
alpha yeast and the patch of yeast expressing the pheromone
from S. cerevisiae. When a halo is visible, the bar1A mutants form
shmoos, as observed by microscope (top right panel). In contrast,
where no halo is visible, the mutants grow normally and do not
form shmoos (bottom right panel).

The results of our experiment show that pheromone evolution is
sufficient for speciation in yeast. In the process of speciation, the
high specificity of the receptors can lead to a scenario of sexual
selection and, eventually, to the appearance of new species. Our
conclusions are based on the available results, however, further
controls are needed to evidence the ability of S. cerevisiae to pro-
duce functional alpha pheromones of other species.
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