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Network analysis - HANDS ON !
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Network analysis ~ research question



Network analysis ~ research question
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Structure?
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Disclaimer:

A network does not depict the
microbial interactions,
but groups microbes by their

abundance “behaviour”.




Research question ~ type of correlation(s)
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Network analysis ~ research question

Data — Correlation
G1
I bOTU86 from to cor p
PSTTJJOGQZ bOTU86 bOTU62 @.8923925 9.095391e-10
N {OTU33 bOTU66 bOTU62 ©.9151559 5.922973e-11

bOTU70
bOTU4892
fOTUO5
bOTU137

Structure?

bOTUG6 bOTU8G @.8523985 3.254480e-08
b0TUZ08 bOTUGZ @.8494699 4.054831e-08
b0TUZ208 bOTUBE ©.9342480 3.072653e-12

A

Type of correlations?

Network
o TN ) <l bad
O
Ogq < o)
q <1<1qu
O <
DO % < 30 9
o4 1© <o
08 (@) <]<10
Qd
© ol OO < < 9 @ Q

Disclaimer:

A network does not depict the
microbial interactions,
but groups microbes by their

abundance “behaviour’.




Data structure (Network analysis ~ research question)

Abundance microbe 1

Within or between sample groups?

Abundance microbe 2




Example for ‘within vs. between sample groups’
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Example for ‘within vs. between sample groups’

FAQs:

-  Wheat roots

- Fungal community profiles by PacBio(ITS1F---1TS4)

- Data structure: 3 types of fields (conventional, organic and no-till), 20 replicates each
- Research question: root microbiome NW ~ farming practices
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Example for ‘within vs.

FAQs:

-  Wheat roots

- Fungal community profiles by PacBio(ITS1F---1TS4)

- 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) O

- MIC associations with P < 0.05 after FDR correction
- Plotting with Cytoscape

-> Overall meta-network (all 60 samples) £Q
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Example for

vS. between

FAQs:
-  Wheat roots
- Fungal community profiles by PacBio(ITS1F---1TS4)

- 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)
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Example for vs. between
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Network analysis ~ research question
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Study: Root microbiota ~ P fertilization
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Study: Root microbiota ~ P fertilization

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?
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Study: Root microbiota ~ P fertilization

Data — Correlation — Network
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Study: Root microbiota ~ P fertilization
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Study: Root microbiota ~ P fertilization
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...Hands-on

Network analysis - HANDS ON |
GDC: Microbiota Data Analysis Workshop, 2020
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Code and data origin

Code and data are derived from the study
consists of a subset of the original
examples. The used data focusses

under low-P, medium-P or high-P

by Bodenhausen et
analysis, is more simplified and
only root microbiota

fertilization regimes.

al. (2019) in the Phytobiomes
contains additional

profiles of the Petunia plants

Journal. It
code chunks for further

that were either grown




Reference to the published data

https://apsjournals.apsnet.org/doi/full/10.1094/PBIOMES-12-18-0057-R
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Abstract

Phosphorus (P) is a limiting element for plant growth, Several root microbes, including
arbuscular mycorrhizal fungi (AMF), have the capacity to improve plant nutrition and
their abundance is known to depend on P fertility. However, how complex root-
assoclated bacterial and fungal communities respond to vanious levels of P
ainolementation remaing ill-defined. Here we investivated the recnanses of the root.
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phosphate supplementation.

Supplementary Table S5 shows network characteristics.
Supplementary Data File S1 shows comparison of PCR approaches.
Supplementary Data File S2 shows bioinformatic scripts.
Supplementary Data File S3 shows data analysis in R.
Supplementary Data File S4 shows mapping fungal endobacteria.

Supplementary Data File S5 shows comparison of ITS profiling approaches.
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