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Introduction: Many of the major transitions in
evolution share a common motif of the emergence of
higher level 'individuals' - the transition to multicellu-
larity happens when the level of individual changes
from cell to arrangement of cells. Similarly, in models
of early life[1] and in protocell experiments[2], there
must at some point be a transition from cells simply
acting as containers for populations of independently
replicating short genes to cells themselves as the
replicative object.

In both of these cases, an information bottleneck
plays a prominent role in the system. Multicellular or-
ganisms are comprised of many cells, yet replicate
through a single germ cell. Protocells may contain
many genes, but new protocells produced by budding
may only sample a random subset.

We will present a model of replication through a
bottleneck of variable size and show that the bottle-
neck acts as a repair mechanism to maintain higher-
level population structures against drift, as well acting
to improve the transfer of macro-scale selection pres-
sures down to micro-scale degrees of freedom. As a re-
sult, the presence of a stringent bottleneck self-stabi-
lizes and also allows for the emergence of individuals
at the larger scale.
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