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Different microbiomes matter
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Host-microbiome interactions are complex

Everything affects
everything else

Microbes Environment




Host-microbiome interactions are complex

GEM Model

Oyserman et al. 2021, Front Microbiol 11
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Host-microbiome interactions are complex

How important
are each of
these?

Environment




Dissecting the maize rhizosphere
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Diverse Maize Collectlon

Experimental design, sampling, and
initial analyses by Ruth Ley, Aymé
Spor, Jason Peiffer, & Tony Walters

Walters et al. 2018, PNAS 115(28):7368.
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Genetics has little effect on the rhizosphere

PC1
Walters et al. 2018, PNAS 115(28):7368.
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Genetics has little effect on the rhizosphere
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Genetics has little effect on the rhizosphere
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Location has little effect on the rhizosphere

*No obvious patterns
by location either
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Time effects dominate the maize rhizosphere

*No obvious patterns
by location

*Time very significant

PC2

Walters et al. 2018, PNAS 115(28):7368.



Maize genetics plays a minor role in the rhizosphere
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Maize genetics plays a minor role in the rhizosphere
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Sampling the Stalk Microbiome




Sampling the Stalk Microbiome

* Replicated genotypes
across locations

* 19 genotypes < s
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Diversity varies by location

Bacterlal Families
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Effect of plant genetics

Alpha Diversity

Diversity by location
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GXE is consistently significant

Alpha Diversity Beta Diversity Taxonomy
Genetics is minor
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Other examples
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Switchgrass Drosophila Huntington Disease

Edwards et al. 2023, Curr Biol 33 Staubach et al. 2013, PLoS ONE 8(8) Gubert et al 2022, iScience 25
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So what does it all mean?

Inconsistent across

environments
but
Consistent within

environments

Significant & consistent

Environment
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