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Introduction
• Plants rely on good soil quality and 

symbiotic relationships with bacteria to 

grow with success. 

• The seven major bacteria of the maize 

bacterial community were identified by Nui 

and associates. 

• Kbase is a metabolism modelling software 

used to understand the interaction 

between bacteria and the maize plant.

• Purpose of the research is to better 

understand Maize microbial community 

interactions using a computational and 

applied data. 

Figure 1. Microbial community interactions can be 

understood using metagenomic and metabolomics. 

Figure from Zhalnina et al., 2018.
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Conclusion/ Future Work
A preliminary assessment of the Maize microbial 

community has been performed. A media 

composition was established and an initial picture 

of two and three member communities was 

determined. Work validating the accuracy of the 

created models needs to be performed which can 

be done by incorporating experimental omics data 

into the models. Once accuracy is established, 

the same methodology can be applied to creating 

a community with all seven bacteria. With a model 

of the entire community assessment of nutrient 

and water limitation and maize plant and 

community interactions can be studied.  

Figure 2: Media Composition list for 

community analysis. MinFlux and MaxFlux 

is the range of availability.   

Applications
The project will provided incite into how to 

develop microbial communities with the goal of 

naturally maximize their interaction with maize 

plant, in turn enhancing the production of the 

plant. 

Experimental work

An applied investigation is being performed by 

colleagues at North Carolina State University. The 

produced data will assist in improving the 

accuracy of the models. The models will assist the 

experimental work in determining beneficial 

conditions for microbial growth and potential 

outcomes of trials. 
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Figure 3: Carbon source exchange in 

community of three most prominent 

bacteria. 
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Figure 4: Carbon Source Metabolite 

Exchange for three member community.

Figure 5: Amino Acid Exchange for three 

member community. 

Figure 6: Vitamin exchange for the three 

member community. 

Figure 3-6 represent the results of a 

three member community analysis of 

Enterobacter, Curtobacterium, and 

Ochrobactrum. The analysis was run 

with the complete media in Figure 2 

using Kbase. The result of the flux 

balance analysis was the source of data 

for each graph.  


