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FROGSSTWIith Phylosed package

AR packageMcMurdieand Holmes, 2013) tanalysecommunity composition data in a
phylogenetic framework

It uses other R packages:

ACommunity ecology functions from vegan, ade4
ATree manipulation from ape

AGraphicsrom ggplot2

ADifferential analysis from DESeq?2



Exercisd

C Atthe endof FROGSipeline,what kind of datado we have?




Exercisd

C Atthe endof FROGSipeline,what kind of datado we have?

FROGS8iom containing
A OTU count tables (required)
A OTU description : taxonomy

Phylogenetidree in Newickformat

Metadata sampledescriptionin TSMile



Exercisd

C Takealook at the metadata




Description FoodType
DLTO.LOTO1 DeslLardons LOT1 Meat
= DLTO0.LOTO3  DesLardons LOT3 Meat
Exe rC I S é_ DLTO.LOTO4  DesLardons LOT4 Meat
DLTO.LOTO5 DesLardons LOT5 Meat
- DLTO.LOT06  DeslLardons LOT6 Meat
C Takealookat the metadata DLTO.LOTO7  DesLardons LOT? Meat
DLTO0.LOT08  DeslLardons LOT8 Meat
DLTO.LOT10 DesLardons LOT10 Meat
MVTO.LOTO1  MerguezVolaille LOT1 Meat
MVTO.LOT03 MerguezVolaille LOT3 Meat
MVTO.LOTO5 MerguezVolaille LOT5 Meat
FOOdType MVTO.LOTO6 Mer i
. guezVolaille LOT6 Meat
MVTO.LOTO7 MerguezVolaille LOT7 Meat
Meat or Seafood MVTO0.LOTO8  MerguezVolaille LOT8 Meat
MVTO.LOT09 MerguezVolaille LOT9 Meat
. MVTO.LOT10  MerguezVolaille LOT10 Meat
EnVTypES environ ment types BHTO.LOTO1 BoeufHache LOT1 Meat
BHTO0.LOTO3  BoeufHache LOT3 Meat

M DNZRdzy R SSTX DNRdzyR @SIft X t2dz GNB 3

I .
I T2 2R §thrim@s Brhokdd salmon, Salmon filet, Cod filet




Phylosedmport Data
tool

PHYLOSEQBJECT CREATION




Phyloseq Data import

1. Statistical analysis is done in R, so an R object

calledRdatamust be created.
7. RunPhyloSedata import

Th,e FROG3om format contains
AOTU count tables (required)

AOTU description : taxonomy

Othersinformationusedin FROGSSTAT are:

A sample description in TSV file
A phylogenetic tree ilNewickformat
(nwk or nhx)

3. Create Zohylosegobjects, with and without

normalization (rename them)

FROGSSTAT Phyloseq Import Data from 3 files: biomfile, samplefile, treefile (Galaxy Version 3.2.3+galaxy2)

Abundance biom file with taxonomical metadata
0 18] [ 2: FROGS_Abundance_normalisation__normalised_abundance.biom
The file contains the OTU informations (format: biom1).
Sample tsv file
0D 0 DO 1: metadata_chaillou.tsv
The file contains the samples informations (format: tabular).
Tree file (optional)
D @ 0O | 3:FROGS_Tree_ tree.nwk
The file contains the tree informations (format: Newick - nhx or nwk).
Names of taxonomics levels

Kingdom Phylum Class Order Family Genus Species

The ordered taxonomic levels stored in BIOM. Each level is separated by one space.

Do you want to normalise your data ?

@® No

To normalise data before statistical analysis (default : No).

Email notification
@® No

Send an email notification when the job completes.

¢ Favorite

+ Options



Exercise

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

3. Explore the HTML results



Exercise

1. What are the resulting datasets ?

A Rdatafile: Robjectusedby phylosegpackage fostatistics

A HTML reportsummaryof the phylosegobject




Exercise

2. Whatisthe differencebetweenthe resultingobjectswith andwithout normalization?

Ranks Names Sample metadata Plot tree

phyloseqg-class experiment-level object

Without normalization

Code

otu_table() OTU Table: [ 495 taxa and 64 samples ]
sample _data() Sample Data: [ 64 samples by 4 sample variables ]
tax_table() Taxonomy Table: [ 495 taxa by 7 taxonomic ranks ]

phy _tree() Phylogenetic Tree: [ 495 tips and 494 internal nodes ]



Exercise

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

normalization?
Ranks Names Sample metadata Plot tree

Code
phyloseq-class experiment-level object
) ) ) ) otu_table() OTU Table: [ 495 taxa and 64 samples ]
Wlth normal|Zat|0n(rare'fact|0r) sample_data() Sample Data: [ 64 samples by 4 sample variables ]
tax_table() Taxonomy Table: [ 495 taxa by 7 taxonomic ranks ]
phy _tree() Phylogenetic Tree: [ 495 tips and 494 internal nodes ]
Code

Minimum numberof sequences
keptin eachsample

el Number of sequences in each sample after normalization: 7638



Exercise

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

normalization?
Ranks Names Sample metadata Plot tree

Code
phyloseq-class experiment-level object
With normalization(rarefactior) otu_table() OTU Table: [ 495 taxa and 64 samples ]
sample_data() Sample Data: [ 64 samples by 4 sample variables ]
tax_table() Taxonomy Table: [ 495 taxa by 7 taxonomic ranks ]
phy _tree() Phylogenetic Tree: [ 495 tips and 494 internal nodes ]
Code

maydecrease

4 Beawarethat the numberof OTUitaXa) Mumber of sequences in each sample after normalization: 7638



Exercise

3. Explorethe HTMLresults

Phyloseq 1.20.0
l Code
Summary Sample metadata Plot tree

Taxonomldevels Rank names : Kingdom, Phylum, Class, Order, Family, Genus, Species

Code



Exercise

3. Explorethe HTMLresults

l Variablenames

Summary  Ranks Names Plottree the different modalities for each qualitative
variable

Script R

Sample variables: EnvType, Description, FoodType, SampleID

ode

Warningq !

EnvType : DesLardons, MerguezVolaille, BoeufHache, VeauHache, SaumonFume, FiletSaumcn, FiletCab
te

laud, Crevet -

Description : LOT1, LOT3, LOT4, LOTS, LOTG, LOT7, LOTE, LOT1@, LOTY, LOTZ2 Metadataorder (In eaChsamplevarlable) ara"lsedto
FoodType : Meat, Seafood > Orgar“Zegraph'CS

SampleID : DLT@.LOT@1l, DLT@.LOT@2, DLT@.LOT@4, DLT@.LOT@S, DLT®.LOTes, DLT@.LOTe7, DLTE.LOTes, DLTe.LOTie, MV Sotake extra CaraNhen you Constru Ctyour

Ta.LoTal, MVTa.LOTe3, MVTe.LOTes, MVTe.LOoTes, MVTe.LO0Tar?, MVYTa.LOTes, MVTEe.LOTe%, MVTe.LOT1le, BHTe.LOTal, BHT

@.L0Te3, BHTO.LOT@4, BHTE.LOTE@S, BHT®.LOT@G, BHTE.LOTO7, BHTG.LOTES, BHTE.LOT1e, VHT@.LOT@1l, VHT®.LO0T@2, VHTA. Sample metada‘ta”e
LOT@3, VHT@.LOTa4, VHT2.LOT@E, VHTE.LOTG7, VHTG.LOT@E, VHTO.LOT1@, SFT@.L0T@l, SFT@.LOT@Z, SFT@.LOTe2, SFTe.LO J —

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




Exercise

3. Explorethe HTMLresults

Phylogenetic tree colored by Phylum
Summary Ranks Mames Sample metadata Flot tree .

Phylum
*  Actinobacteria
* Bacteroidetes
# Candidate division TM7
® CK-1C4-19
® Cyanobacteria

* Firmicutes

® Fusobacteria
* GNo2

©  Protecbacteria
= Spirochastes

® Tenericutes




Exercise

3. Explorethe HTMLresults

Phylogenetic tree colored by Phylum
Summary Ranks Mames Sample metadata Flot tree .

C Information. Most represented phylum

(in OTUscount)
- Bacteroidota
- Firmicutes | il e e |
- Actinobacteriota
- Proteobacteria




Biodiversityanalysis




The points we will cover on
biodiversityanalysis

1. Exploringsamplecomposition
2. Notions ofbiodiversity
3. h-diversityanalysis

4. 1 -diversityanalysis



|. Biodiversity analysis

COMPOSITION VISUALIZATION




Exploring biodiversity : visualization

FROGSSTAT Phyloseq Composition Visualisation with bar plot and composition plot (Galaxy <% Favorite
Version 3.2.3+galaxy2)

~ Options

Phyloseq object (format rdata)

O @© O | 4 FROGSSTAT Phyloseq Import Data NOT NORMALISED : data.Rdata = EXp lore the sam pIEZAWOr NORMALISEEount

This is the result of FROGS Phyloseq Import Data tool.

Grouping variable Choose a sample variable to organize
EnvType ]| graphics: eitheEnvTyper FoodType

Experimental variable used to group samples (Treatment, Host type, etc).

Taxonomic level to filter your data (" DY
==
Kingdom < J
ex: Kingdom, Phylum, Class, Order, Family, Genus, Species U
Taxa (at the above taxonomic level) to keep in the dataset
( )
Bacteria <+ .
ex: Bacteria (when filtering at the Kingdom level), Firmicutes (when filtering at the PH J .
can be specified, i.e. Firmicutes Proteobacteria \ S For the fl rSt usagel |et the defau It
Taxonomic level used for aggregation p \ p aram ete rS
Phylum < )
ex: Family (when filtering at the Phylum level). The aggregation level must be below t J
Number of most abundant taxa to keep -
o i )
1 —

ex: 9, i.e. Tool keeps the 9 most abundant taxa and the remaining taxa are aggregate!




Exercise 3

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

1. What are the resulting datasets ?

A HTML reportsummaryof the phyloseqobject

Phy‘ 1.20.0
Bar plot Composition plot

- Bar plot
- Composition plot




Exercise 3

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

Bar plot colored by Phylum

Crevette

FiletCabillaud

SaumonFume  FiletSaumon

VeauHache

DesLardons  MerguezVolaille  BoeufHache

r

A one rectanglasone OTU

7500

r

A onecolorisone phylum

Phylum

numberof sequenceg, theseare

absolutecounts

r

A y axis

Actinobacteriota
Bacteroidota
Campylobactercta
Cyancbacteria
Desulfobacterota
Fusobactenota

Firmicutes

5000

@ouBpuUNgY

Patescibacteria

Proteobacteria

Spirochaatota

2500

r

A size of rectangléependson numberof

sequences

0

MMOHUNNn TTITIIT
1
o
=
(o]
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ICDTOLOT10

"CDT0.LOTO2

“FCTOLOT10
“FCT0.LOTO8

“FCT0.LOT03
CFCT0.LOT02

FCT0.LOTO1

~FSTO.LOT10

CSFT0.LOTO3

“MVTO.LOTOY
DLTO0.LOT10

Sample




Exercise 3

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

Bar plot colored by Phylum

Limitations:
APlot bar works at the OFldvel and displays all the
OTU at the specified rank

Phylum

. oo AThis may lead to cluttered graphics and
S unnecessary legends
e ANo easy way to look at a subset of the data

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

0

1T I3
c:c

Sample




load - extra - functions.R

Exploring biodiversity : visualization l

Another graphplot_compositionfunction : Bar plot Cnmpﬂsmﬂn plot
~ Taxonomic level to filter your data
A Works withrelative abundances (Kingdom |
) ex: Kingdom, Phylum, Class, Order, Family, Genus, Species
A SU bSGtS OTLE a g|Ven taXOI’lomIC Ievel Taxa (at the above taxonomic level) to keep in the dataset
| Bacteria |

ex: Bacteria (when filtering at the Kingdom level), Firmicutes (when filtering at the Phylum
level). Multiple taxa (separated by a space) can be specified, i.e. Firmicutes Protecbacteria

Taxonomic level used for aggregation

A Aggregates OTLat another taxonomic level ehyium

ex: Family {(when filtering at the Phylum level). The aggregation level must be below the filtering level.

Number of most abundant taxa to keep

9

ex: 9, i.e. Tool keeps the 9 most abundant taxa and
the remaining taxa are aggregated in a group 'Other’

A Showsonly a given numbeof taxa


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

Exercise 3

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

r

A one rectanglasone phylum (no borderline) (
anyother specifiedtaxonomyrank)

A onecolorisone phylum

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



