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What Do We Know About Sorghum bicolor?



flavan-4-ols

Phlobaphenes 3-Deoxyanthocyanidins 

(3-DAs)

4-coumaroyl-CoA+ 3 malonyl-CoA chalconephenylalanine cinnamate 4-coumarate flavonone

???



When are 3-DAs produced?

Fungal Infection

Insectivory

3-DAs =  Pythoalexin

Stress response!!!!
Snyder and Nicholson 1990



What About Below Ground?



Root Exudates Can Have Huge Impacts on Microbes

http://www.morning-earth.org/Graphic-E/BIOSPHERE/PLANTIMAGE/RHIZOSPHERE/

Attract 
symbiotic 
microbes

Repel 
pathogenic 
microbes

Facilitate
plant-microbe 
communication

Carbon source for 
heterotrophs



Hypotheses:

H1: 3-DA production in sorghum rhizospheres will 
change the bacterial community structure 

H2: Specific microbes will be differentially abundant 
between the flavonoid production patterns
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Methodology:

• 5 Sorghum bicolor cultivars grown in the field
• Randomized complete block design

• 3 sorghum plants excavated per plot

• Excess soil removed from roots

• Roots washed with water to remove rhizosphere soil

• 16S Sequencing using Illumina Amplicon Sequencing



Methodology:

• Dada2 used for sequence processing
• Machine-learning to determine error rates specific for each set of sequences

• Sequences were grouped based on 100% sequence similarity
• Exact sequence variants (ESVs)

• Taxonomy assigned with Silva

• Statistics performed in R using the following packages: Phyloseq, 
microbiome, microbiomeSeq, DeSeq2, and vegan



Results:



3-DA 
Production in 

the Field

Line         1                     2 3 4 5

* * * **

*

* p<0.05



What Groups Are We Assessing?
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Alpha-Diversity



No 
Differences in 

Alpha-
Diversity

Flavonoid production:

1 = Medium
2 = None
3 = High
4 = None
5 = Low



Beta-Diversity



Bacterial Composition and Abundance is Similar
Line

Production

Amount

PERMANOVA 
p>0.05



What About Individual Organisms?



Microbes 
Differentially 

Abundant 
Across 

Genotypes

Flavonoid production:

1 = Medium
2 = None
3 = High
4 = None
5 = Low



None

ESV

None Medium HighLow

ESVs

ESV 273

ESV 423
ESV 635

ESV 218

ESV 652

ESV 938



What Does This Mean?
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Rhizosphere

Microbes

3-DA impacts are organism specific!



Next Steps:

• Analyze fungal communities (ITS sequencing)

• Analyze communities post freeze (abiotic stress)

• Assess active microbes and metabolisms under sorghum genotypes 
(meta-transcriptomics)

• Isolate and screen rhizosphere microbes against 3-DAs
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Questions?


