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Abstract: 

Plants make partnerships with soil bacteria via their roots, entering into relationships with 
microbiota ranging from detrimental to commensal to beneficial. While it is known that the 
composition of  root-associated microbiota is driven by environmental factors and the genotype 
of the host plant (Singer et al. 2019; Edwards et al. 2018), the underlying genetic mechanisms 
used by the host to modulate bacterial members of the microbiota are unresolved. In this study, 
we use an expansive population of switchgrass natural variants (Lovell et al. 2021) planted 
across several common gardens across the United States to explore the genetic architecture of 
host-microbiome interactions. We find that genetic control of microbiota is a complex trait, i.e. 
many loci contribute to the abundance of different root-associated bacteria. We find a particular 
enrichment of significantly associated SNPs near genes involved with cell wall composition and 
defense response. We next used high-throughput bacterial culturing to isolate bacterial 
members of the switchgrass root microbiome and test for their effects on root growth when in 
mono-association. We find that some isolated members of the microbiome with significant 
associations to host genotype have large effects on root growth dynamics. Together, these 
efforts contribute important information to the host-microbe interaction field as well as provide 
interesting avenues for increased sustainability through manipulation of host genetics and 
microbial amendments. 

 
References: 

Edwards, Joseph A., Christian M. Santos-Medellín, Zachary S. Liechty, Bao Nguyen, Eugene 
Lurie, Shane Eason, Gregory Phillips, and Venkatesan Sundaresan. 2018. “Compositional 
Shifts in Root-Associated Bacterial and Archaeal Microbiota Track the Plant Life Cycle in 
Field-Grown Rice.” PLoS Biology 16 (2): e2003862. 

Lovell, John T., Alice H. MacQueen, Sujan Mamidi, Jason Bonnette, Jerry Jenkins, Joseph D. 
Napier, Avinash Sreedasyam, et al. 2021. “Genomic Mechanisms of Climate Adaptation in 
Polyploid Bioenergy Switchgrass.” Nature, January. 
https://doi.org/10.1038/s41586-020-03127-1. 

Singer, Esther, Jason Bonnette, Shawn C. Kenaley, Tanja Woyke, and Thomas E. Juenger. 
2019. “Plant Compartment and Genetic Variation Drive Microbiome Composition in 

https://paperpile.com/c/6JFCj0/ReUh+gBdb
https://paperpile.com/c/6JFCj0/IJha
http://paperpile.com/b/6JFCj0/gBdb
http://paperpile.com/b/6JFCj0/gBdb
http://paperpile.com/b/6JFCj0/gBdb
http://paperpile.com/b/6JFCj0/gBdb
http://paperpile.com/b/6JFCj0/gBdb
http://paperpile.com/b/6JFCj0/gBdb
http://paperpile.com/b/6JFCj0/IJha
http://paperpile.com/b/6JFCj0/IJha
http://paperpile.com/b/6JFCj0/IJha
http://paperpile.com/b/6JFCj0/IJha
http://paperpile.com/b/6JFCj0/IJha
http://paperpile.com/b/6JFCj0/IJha
http://dx.doi.org/10.1038/s41586-020-03127-1
http://paperpile.com/b/6JFCj0/IJha
http://paperpile.com/b/6JFCj0/ReUh
http://paperpile.com/b/6JFCj0/ReUh


Switchgrass Roots.” Environmental Microbiology Reports 11 (2): 185–95. 

Funding statement: This research was supported by the DOE Office ofScience, Office of 
Biological and Environmental Research (BER), grant no. DE-SC0021126 

 

 

http://paperpile.com/b/6JFCj0/ReUh
http://paperpile.com/b/6JFCj0/ReUh
http://paperpile.com/b/6JFCj0/ReUh

	Juenger_Edwards



