


Interactions € ecological and evolutionary phenomena

Tipping points
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Microbes are important for our health... and planet’s health
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Where we are heading:

What are typical outcomes
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Experimental system for pair-wise competition
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Simple competitive outcomes between pairs

Competitive Exclusion Coexistence
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Network of competitive outcomes between pairs

A excludes B
*4—@ A and B coexist
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Predict trio outcome from pairwise outcome?

Ea
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Simple prediction: A species will survive trio
competition if and only if it survives in pairs

Ea
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56 different trio combinations
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Rule is ~90% accurate in predicting survival in trio

Correct

False survival

False extinction
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Prediction failures not necessarily due
to higher-order interactions
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What does this network look
like in a natural community?




Community complexity may be reflected
in the network of pairwise interactions
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Community complexity may be reflected
in the network of pairwise interactions
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Community complexity may be reflected
in the network of pairwise interactions
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Community complexity may be reflected
in the network of pairwise interactions
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20 bacterial species from a single grain of soil

Technology Square o
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Our community is strongly hierarchical
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RPS rare, so impact on diversity small

20 species

|

1,140 trios

None of these trios were
a rock-paper-scissors!
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Different individuals have different microbiomes

Dnnkmg Formula/
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Worm microbiome has surprising heterogeneity

Sterilize
adult worms
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Worm microbiome has surprising heterogeneity
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Worm microbiome has surprising heterogeneity
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Most bacteria killed when eaten, so colonization rare
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Simple stochastic model of colonization and growth
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Simple stochastic model predicts heterogeneity
determined by ratio of two timescales
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Worms fed high density bacteria display a
unimodal distribution of community composition
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Summary

* - F

Pair-wise competition results
In simple outcomes

Pp fraction

Ot I8
Time (growth cycles)

Pairwise outcomes predict
survival in trio 90% of the time

Pch

Stochastic colonization can dominate
community assembly of the worm gut
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Stochastic colonization makes worms different



Stochastic colonization makes worms different



Heterogeneity may have dramatic health effects
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