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How different 
are two 

communities?

What is the 
composition of 

each 
community?

Are there 
interactions 

between 
species and 

communities?
Are there OTU with 

differential 
abundance between 

conditions?

Are the communities 
structured by some known 
environmental factor (pH, 

height, etc)?

My samples 
are they 

homogenous 
or diverse?



FROGSSTAT with PhyloseqR package
ÁR package (McMurdieand Holmes, 2013) to analysecommunity composition data in a 
phylogenetic framework

It uses other R packages:

ÁCommunity ecology functions from vegan, ade4

ÁTree manipulation from ape

ÁGraphicsfrom ggplot2

ÁDifferential analysis from DESeq2
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Exercise1
Č At the endof FROGSpipeline,what kindof datado we have?
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Exercise1
Č At the endof FROGSpipeline,what kindof datado we have?

FROGS biomcontaining:

ÁOTU count tables (required)

ÁOTU description : taxonomy

Phylogenetictree in Newickformat

Metadata: sampledescriptionin TSVfile
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Exercise1
Č Takea lookat the metadata
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Exercise1
Č Takea lookat the metadata
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FoodType: 

Meat or Seafood

EnvType: 8 environment types

aŜŀǘ Ҧ DǊƻǳƴŘ .ŜŜŦΣ DǊƻǳƴŘ ǾŜŀƭΣ tƻǳƭǘǊȅ ǎŀǳǎŀƎŜΣ 5ƛŎŜŘ ōŀŎƻƴ
{ŜŀŦƻƻŘ Ҧ /ƻƻƪŜŘ schrimps, Smoked salmon, Salmon filet, Cod filet



PhyloseqImport Data 
tool
PHYLOSEQOBJECT CREATION
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Phyloseq: Data import
1. Statistical analysis is done in R, so an R object 

called Rdatamust be created.

2. RunPhyloSeqData import

The FROGS biomformat contains:
ÁOTU count tables (required)

ÁOTU description : taxonomy

Othersinformation usedin FROGSSTAT are:
Ásample description in TSV file

Áphylogenetic tree in Newickformat 

(nwkor nhx)

3. Create 2 phyloseqobjects, with and without 
normalization (rename them)
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Exercise2

10

1. What are the resulting datasets ?

2. What is the difference between the resulting objects with and without normalization ?

3. Explore the HTML results



Exercise2
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1. What are the resulting datasets ?

Ą Rdatafile: R objectusedby phyloseqpackage for statistics

ĄHTML report: summaryof the phyloseqobject



Exercise2
2. What is the differencebetweenthe resultingobjectswith andwithout normalization?
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Without normalization



Exercise2
2. What is the difference between the resulting objects with and without
normalization?
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Minimum numberof sequences
kept in eachsample

With normalization(rarefaction)



Exercise2
2. What is the difference between the resulting objects with and without
normalization?
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With normalization(rarefaction)

Be awarethat the numberof OTUs(taxa) 
maydecrease



Exercise2
3. Explorethe HTMLresults
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Taxonomiclevels



Exercise2
3. Explorethe HTMLresults
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Warning !

Metadata order (in eachsamplevariable) are usedto 
organizegraphics. 

So takeextra care whenyouconstructyour
sample_metadatafile 

It may make sense to order the metadata file i.e. the 
meats are together and the seafood together

Variable names

the different modalities for each qualitative 
variable

Script R



Exercise2
3. Explorethe HTMLresults
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Exercise2
3. Explorethe HTMLresults
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ČInformation: Most represented phylum
(in OTUscount)

- Bacteroidota

- Firmicutes

- Actinobacteriota

- Proteobacteria



Biodiversityanalysis
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The points we will cover on
biodiversityanalysis

1. Exploringsamplecomposition

2. Notions of biodiversity

3. -hdiversityanalysis

4. -̡diversityanalysis
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I. Biodiversity analysis
COMPOSITION VISUALIZATION
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Exploring biodiversity : visualization
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Explore the sample RAWor NORMALISEDcount

Choose a sample variable to organize 
graphics: either EnvTypeor FoodType

For the first usage, let the default 
parameters

At what taxonomic rank do we want 
to study?

Inside this taxonomic rank, what are 
the target group ?

On which rank do we want to group 
the OTUs?

Number of majority groupings to be 
displayed



Exercise 3
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1. What are the resulting datasets ?

2. What is the difference between Bar plot and Plot composition ?

3. What biological information could you extract ?

4. What are the perspectives for going further?



Exercise 3
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1. What are the resulting datasets ?

Ą HTML report: summaryof the phyloseqobject

- Bar plot
- Composition plot



Exercise 3
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Áone rectangle isone OTU

Áone color isone phylum

Áy axis: numberof sequencesςtheseare 
absolutecounts

Ásize of rectangle dependson numberof 
sequences

2.  What is the difference between Bar plot and Plot composition ?



Exercise 3
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Limitations:

ÁPlot bar works at the OTU-level and displays all the 
OTU at the specified rank

ÁThis may lead to cluttered graphics and 
unnecessary legends

ÁNo easy way to look at a subset of the data

ÁWorks with absolute counts (beware of unequal 
depths or used normalized function)

2.  What is the difference between Bar plot and Plot composition ?



Exploring biodiversity : visualization
Another graph: plot_compositionfunction :
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load - extra - functions.R

Á Works with relative abundances

Á Aggregates OTUs at another taxonomic level

Á Showsonly a given number of taxa

Á Subsets OTUs at a given taxonomic level

https://github.com/mahendra-mariadassou/phyloseq-extended
https://github.com/mahendra-mariadassou/phyloseq-extended


Exercise 3
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Áone rectangle isone phylum (no borderline) (or 
anyother specifiedtaxonomyrank)

Áone color isone phylum

Áy axis: counts are reduced to 1, so, here, we 
have relative counts

2.  What is the difference between Bar plot and Plot 
composition ?


