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Disclaimer:

A network does not depict the 
microbial interactions,

but groups microbes by their 
abundance “behaviour”.

Type of correlations?Structure?
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Research question ~ type of correlation(s)
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but groups microbes by their 
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Data structure (Network analysis ~ research question)

Within or between sample groups?



Example for ‘within vs. between sample groups’

Banerjee et al. (2019), ISME J 



Banerjee et al. (2019), ISME J 

FAQs:
- Wheat roots
- Fungal community profiles by PacBio(ITS1F---ITS4)
- Data structure: 3 types of fields (conventional, organic and no-till), 20 replicates each
- Research question: root microbiome NW ~ farming practices 

beta-diversity alpha-diversity taxonomy

Example for ‘within vs. between sample groups’
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Banerjee et al. (2019), ISME J 

FAQs:
- Wheat roots
- Fungal community profiles by PacBio(ITS1F---ITS4)
- Experimental design: 3 treatments (conventional, organic and no-till fields), 20 replicates each
- Research question: root microbiome NW ~ farming practices

Network analysis:
- maximal information coefficient (MIC) 

(see Reshef et al. 2011, Science)
- MIC associations with P < 0.05 after FDR correction 
- Plotting with Cytoscape

-> Overall meta-network (all 60 samples) 

From the caption:

- across three farming systems

- by fungal orders

- White = positive, red = negative and …

… wavy lines = nonlinear relationships

- Diamonds = keystone taxa […]

Example for ‘within vs. between sample groups’



Example for ‘within vs. between sample groups’
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Banerjee et al. (2019), ISME J 

FAQs:
- Wheat roots
- Fungal community profiles by PacBio(ITS1F---ITS4)
- Experimental design: 3 treatments (conventional, organic and no-till fields), 20 replicates each
- Research question: root microbiome NW ~ farming practices

Network analysis:
- maximal information coefficient (MIC) 

(see Reshef et al. 2011, Science)
- MIC associations with P < 0.05 after FDR correction 
- Plotting with Cytoscape

-> 3 farming-specific networks (20 samples each)

COMPARISON of network topology:

- same parameters for calc. 

- similar number of nodes in analysis

- BUT: different network patterns
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Banerjee et al. (2019), ISME J 

FAQs:
- Wheat roots
- Fungal community profiles by PacBio(ITS1F---ITS4)
- Experimental design: 3 treatments (conventional, organic and no-till fields), 20 replicates each
- Research question: root microbiome NW ~ farming practices

Network analysis:
- maximal information coefficient (MIC) 

(see Reshef et al. 2011, Science)
- MIC associations with P < 0.05 after FDR correction 
- Plotting with Cytoscape

-> 3 farming-specific networks (20 samples each)

COMPARISON of network topology:

- same parameters for calc. 

- similar number of nodes in analysis

- BUT: different network patterns

Example for ‘within vs. between sample groups’
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Study: Root microbiota ~ P fertilization

Bodenhausen et al. (2019), Phytobiomes J



Study: Root microbiota ~ P fertilization

Arabidopsis 

Petunia

The root microbiota of mycorrhizal plants enriches for AMF(=Glomeromycotina) under low-P
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Study: Root microbiota ~ P fertilization

Can we find bacteria that share the same abundance behavior as AMF along a P gradient?

co-abundant
bacteria?

Pi 
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