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Introduction d Qg

Division of labor generally refers to
specialized individuals performing
complementary tasks within a group.

A

Two types of specialized cells occur:

In multicellular organisms, it involves
different cell types, with groups of cells
carrying out distinct functions.

. Reproducer: Cells that solely reproduce throughout their life.
. Metabolizer: Cells that solely metabolize throughout their life.

- The proportion of metabolizers remains stable across different

The appearance of multicellular energy parameters, regardless of whether energy is shared.

organisms with division of labor among
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We focus on the second step of the second pathway: 0 - 3
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How does the transition from undifferentiated reproduce energy threshold reproduce age cost
multicellularity to specialization of activities happen? metabolize efficiency = 20; reproduce age cost = 0; reproduce threshold = 50; reproduce energy cost = 50;
average lifespan = 15. metabolize efficiency = 50; average lifespan = 15.

We propose that it can begin with an aggregative

henomenon that occurs when cells share resources . . .
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and are constrained by lifespan and spatial limits.

This hypothesis is supported by our agent-based model: What gives rise to the specialized cells? The explanation is
under certain conditions, some cells specialize in one surprisingly simple:

activity throughout their lifespan without genetic changes or

selective processes. Metabolizer Reproducer

| No space around Reproduce right after birth.and die
The Model Explanation after a couple of reproduction
to reproduce activities
An agent-based model is a computational model that simulates
agent behavior to demonstrate how group-level phenomena

Energy usually
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emerge from individual actions. above threshold
In our model, each cell follows this procedure:
- Energy shared among cells
. Assumbtion Limited space for |- Reproduction energy threshold
Seattilie Sua st P new cellsy and cost relatively low

- Non-zero probability of dying early

S No Our model demonstrates how initial cell specialization can first
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thrashold? develop. Further research is needed to understand how this

contingent specialization stabilizes into regular functions,

Yes ultimately evolving into a full division of labor.
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No [1] Research have shown what is likely to be the first step: the appearance of aggregates of
undifferentiated groups of cells. See Koschwanez, J. H., Foster, K. R., & Murray, A. W.
(2011). Sucrose utilization in budding yeast as a model for the origin of undifferentiated
multicellularity. PLoS Biology, 9(8), e1001122.

[2] This assumption seems realistic when undifferentiated cells aggregate due to a failure in
cell separation.

Yes

Reproduce Cell die?

Yes

We thank the Bordeaux Summer School team for the opportunity

to meet and work together, as well as Fridolin Gross and Bertrand

Daignan-Fornier for their guidance on the overall project. We are |

—PI with the m ! also grateful to Weixin Cai, Yichen Luo, Hannah Rubin, Nathaniel e euwopean tnion e
ay th the mode Stagg, and Shimin Zhao for their valuable feedback on the model.

Cell life end

. L J
Jitledel,
.....

L
......
L L

.......



mailto:trznz@missouri.edu
mailto:claudiagadaleta99@gmail.com
mailto:s.s.oest@ifikk.uio.no
mailto:jokubas.janusauskas@ki.se
mailto:claudiodavini1995@gmail.com

