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What is individuality?




Does it matter?

2« “Biology lacks a central organism concept that
unambiguously marks the distinction between
organism and non-organism because the most
important questions about organisms do not
depend on this concept.” (J. wilson 1999)



Some criteria for individuality

¢ Functional integration (Riuz-Mirazo et al. 2000, Wilson
& Sober 1989)

2 Physiological autonomy, homeostasis (Ruiz-
Mirazo et al. 2000, Santileces 1999)

= Genetic homogeneity, genetic uniqueness
(Santileces 1999)

“=Single-cell bottleneck (pawkins 1982)
-+ Spatially bounded, contiguous (Hull 1992)
-~ Germ-soma division of labor (Michod 1998)
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Some more criteria for individuality

= High cooperation & low conflict (Queller &
Strassmann 2009, Strassmann & Queller 2010)

2 Low conflict, germ-soma separation, &
functional integration (Folse & Roughgarden 2010)

- Heritable variation in fitness (Godfrey-Smith 2009;
Clarke 2011, 2012)
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Volvox carteri (Chlorophyceae)

Adapted from Kirk 2001 Dev. Biol. 238:213; Nishii & Miller 2010 Curr. Opin. Plant Biol. 13:646



Volvox carteri (Chlorophyceae)

Adapted from Kirk 2001 Dev. Biol. 238:213; Nishii & Miller 2010 Curr. Opin. Plant Biol. 13:646
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Dictyostelium discoideum
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Adapted from Strassmann & Queller 2011 Dev. Growth Differ. 53:597



Zoothamnium niveum (Ciliophora)

Termina [

Adapted from Rinke et al. 2007 Proc. Biol. Sci. 274:2259



Zoothamnium niveum (Ciliophora)
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Bacterial ectosymbionts of Zoothamnium niveum

Coccoid bacteria associated with
microzooids

Rod-shaped bacteria associated
with macrozooids, stalks and
branches (Bauer-Nebelsick et al.
2006 Euro. J. Protistol. 32:18)

Morphological differntiation
over a Z. niveium colony
(Rinke et al. 2006 App. Env.
Microbiol. 72:2014)



Conclusions

Biological units with subsets of individuality
criteria are not exceptions.

All (?) proposed criteria vary continuously.

Single-cell bottleneck, germ-soma specialization
do not always prevent genetic heterogeneity.

Functional criteria probably require recognition
of holobionts as individuals.

A properly constructed concept of individuality
should accommodate all of these cases.



More conclusions

* To be useful, criteria need to be constructed in
a taxon-independent way.

* Understanding the emergence of new kinds of
individuals requires the recognition that
individuality is a matter of degree.
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Increasing genetic homogeneity
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Increasing physiological integration
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Sorogena stoianovitchae (Ciliophora)
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