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During the transition to multicellularity, cells
evolve from individual organisms in their own right
into parts of a new higher-level organism. The process
by which cells lose their evolutionary autonomy
(known as ‘fitness decoupling’) is thought to be of
critical importance in the evolution of multicellularity,
but our understanding of its origins and consequences
remains somewhat limited. Here, we investigate fitness
decoupling using an experimental system in which
simple multicellularity was evolved de novo in the
yeast, Saccharomyces cerevisiae, by selecting for rapid
settling through liquid media. Specifically, our goal is
to understand how the refinement of multicellular
function and increased cell specialization can result in
the fixation of traits that improve fitness in a multicel-
lular context, but are costly in a single cell context (a
hallmark of the fitness decoupling process).

Preliminary data obtained by reverting snow-
flake yeast from various time points back to unicellu-
larity suggests that the longer snowflake yeast evolve
as clusters, the lower their single-celled fitness after
reversion (a pattern consistent with the expectation that
multicellular adaptation results in fitness decoupling).
We identify two candidate fitness decoupling traits,
elevated rates of apoptosis and increased cell size, and
offer preliminary evidence that these traits have differ-
ential fitness effects in multicellular and unicellular
backgrounds. Genetic analyses are currently underway
to identify the causative genes for these putatitve de-
coupling traits. We propose that adaptations that result
in fitness decoupling may also be important because
they can act in a ‘ratchet’ like manner to fix a nascent
multicellular lineage in a multicellular state.



