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Metabarcoding workflow
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Exploration and visualisation?

Liu et al. (2020)
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Perform Complex Analyses?

Depends on huge data, specific formats

Requires computational resources

Need to install tools locally

Training and acquiring expertise in analyses
Need time to carry out analyses

Integrate data and metadata

Tools lack interactivity

We generally use Rscripts but it can be long, complex and requires specific knowledge ...
NEM research network 2024
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Statement of need

Easy16S is designed to facilitate the exploration, visualization, and analysis of
microbiome data !

e User-friendly interactive web application
e Convenient functions and default settings
e To explore, visualize, and analyze metabarcoding data

e Hosted on an online instance

e Built with R and based on the phyloseq package

e Integrated with the FROGS sequence processing suite B e
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Upload data

Demo Input data RData / RDS Demo Input data RData / RDS
Select a demo dataset Abundance BIOM file come from FROGS, Qiime or another metagenomic tool*
food h Browse...  abundance.biom
Metadata table
Cancel OK
Browse... data.csv
Delimiter Column types (i ]
suessed if empty suessed if Vj
Guessed if empty Guessed if empty Add sample names as
metadata
Demo Input data RData f RDS
RDS with a phyloseq object or a RData where “data’ is a phyloseq object : * Phylogenetic tree Representative FASTA sequences
Browse... phyloseq.RDS Browse... tree.nwk Browse... seq.fasta
Cancel OK Cancel OK

Ex
rrancace INRAZ
NEM research network 2024 Libost

Egalité
Fraternité


https://easy16s.migale.inrae.fr/
https://easy16s.migale.inrae.fr/

8/ 22

Transform data

Transformations are applied iteratively, starting from raw data.

Transformation module_1 Upperto:
Samples sums v 10000 ¢
Transformation module_2 To keep :
EmvType hd DesLardons, Merguez\olaille, BoeufHac ~
Transformation module_3 Rank to agglomerate over:
Agglomerate taxa - O Kingdom () Phylum () Class
O order O Family ) Genus
® Species
Transformation module_4 Depth
Rarefaction - ® min(sample_sums(physeq)

Cancel 0K
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Easy16S

W Preprc

—

ur data

Raw data

phyleseq-class experiment-level object

otu_table() OTU Table: [ 588 taxa amd 54 samples ]

sample data() Sasple Data: [ &4 zamples by 3 sample variables
tax_table() Taxonomy Table: [ 588 taxa by 7 taxcnomic ranks ]
phy_tree{)  Phylogenetic Tree: [ 508 tips and 587 internal nodes ]

64

Number of sample

]
2 6000
>

Number of sample variables

000
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Phylogenetic Tree
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]

BHTO.LOTOL
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Current active data

phyloseq-class experiment-level cbject
[ 474 taxa and 64 samples |
[ &% samples by 3 zasple wariables |
[ 474 taxa by 7 taxonomic ranks ]

otu_table() OTU Table:

sample data{) Sample Data:
tax_table(}
phy_tree()

Sum of OTUs/ASVs from each sample

Taxonomy Table:

TN BON TN OB OO SMTINGROO AN MN B RS SN
CODCO0O-NODOOCNEONODDOO0OC N D000 D00 =00
EEEEREEER PR E R R R e R R rrE e PR R R e
9899955993599 5999559995559995958958%38°89
C0O0O0ODO0OOCOO0OOCOOO0OOOOOOODOOODO0OO0O00D0O000
EEEEEEEEREREERERRERErRrr R R e R R e e
IIIIIIocfcooocooAAAd I vuuuuuinh
TSI X0 UOOLULL 0000000 G0E RLEEE &Ll

Sample

NEM research network 2024

o
8
g
E
=
g
5
£

FSTO.LOTOS =
FSTO.LOTOG -
F5TOLOTOTF -

FSTO.LOTOE 4

FSTOLOT10+

o
g
g
=
E
£

-
4
2
2
=
1=
£

FVTO.LOTOS <

MWTO LOTOG -

MVTO LOTO?

MVTOLOTOS

MWTOLOTOS <

Phylogenetic Tree: [ 474 tips and 473 internal nodes |

MVTOLOT10 -

SFTO.LOTOL 4

SFTO.LOTO2 4

SFTO.LOTOS A

SFTO.LOTOS 4

pre

Q.LOTOS 4

SFTO0LOTOG -

SFTO.LOTO? 4

SFTO.LOTOS -
VHTO.LOTOL 4
VHTO.LOTOZ 4

VHTO.LOTO3 +

VHTO.LOTOS <

WVHTOLOT10+

EN
REPUBLIQUE
FRANGCAISE
Liberté

Egalité »

Fraternité

9/22

INRAZ


https://easy16s.migale.inrae.fr/
https://easy16s.migale.inrae.fr/

10 / 22

Restatapp  Slopapp

&, select your data csv Cogy Excel Search:
¥ Prep s data DLTOLOTOR DLTO.LOTOS DLTO.LOTOZ DLTOLOTOT DLTOLOTOG DATO.LOTOR DLTOLOTO4 DLTO.LOT10 MVTO0.LOTOS MVTO.LOTO1 MVTO.LOTOS MVTOLOTOT MVTO.LOTO3 MVTO.LOTO9 MyT
8
otu_00520 0 0 o 0 0 0 0 0 0 0 0 0 0 0
.*. biom .*..lrj-,
otu_00555 4 0 & E 15 4 2 0 12 17 25 31 1 a0
®:
otu_00568 o 0 o o L} 0 ] 0 Q 0 L] Q a 0
BB Tables atu_D0556 ] 3 o 0 0 0 0 0 0 0 0 0 [ 0
ITU/ASY Table otu_00569 12 3 26 16 38 o 4 0 10 15 40 35 11 119
otu_D0545 o 0 0 0 0 0 0 0 0 0 0 0 0 0
otu_00527 0 0 o 0 0 0 0 0 0 0 0 8 [ 0
otu_00521 o 0 o 0 0 0 0 0 [ 0 0 ] a 0
otu_00536 o 0 o 0 0 0 0 0 0 0 0 0 a 0
!
otu_01626 o 0 o 0 0 0 0 0 0 0 0 0 a 0
= otu_01827 o 0 o [} [ o '] 0 0 1] L] ] a 1}
Breatmay otu_01630 o 0 o 0 0 0 0 0 0 [ 0 ] a 0
< otu_01788 a 0 o 0 0 0 0 0 0 0 0 0 a 0
B B-diversity otu_01825 0 0 ] 0 0 0 0 0 0 0 0 0 0 0
otu_01826 0 0 o 0 0 0 0 0 0 0 0 [ [ i
otu_01824 o [ o 0 0 0 0 [ [ 0 0 2 £ 0

Showing 1 to 17 of 508 entries
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Restar app

Easy16S m 9

& select your data covtoe X rodie
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Taxonomic rank used for coloring

C
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Easy16S
& Select your data
W Prep a
T o

& .biom &

¥ B - MusltiDi sional Se

0.2

Axis.2 [12.8%]
o
S

-0.2 0.0 0.2
Axis 1 [22.1%]

0.4

EnvType
FoodType
(DesLardons Meat)

@ (Merguezvolaille,Maat)
(BoeufHache Meat)
o (VeauHache Meat)
(SaumenFume,Seafood)
a (FiletSaumon, Seafood)
(FiletCabillaud, Seafeod)
#  (Crevette,Seafood)
{DesLardons, 1)
—— (Merguez\claille,1)
{BoeufHache,1)
= (VeauHache,1)
{SaumonFume,1)
—— (FiletSaumon,1)
(FiletCabillaud, 1)

(Crevatte,1)

Settings :
ordination method : s 1 Axis 2
MDS/ PCoA (Principal Coordinate Analysis) - 1 > 2

Samples color Samples shape (ignored if label selected) :

Add ellipse
EnvType: v FoodType

NEM research network 2024

Title :

Samples label :
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Easy16S
A your data .
- your data Settings:
T Preprocess r. Experimental design : 0 Contrast left : Contrast right © Title :
FoodType v - Meat - Seafood - Volcano plot
R diata %]
& d & rds
E Voleano plot Abundance of DA OTU_FASV according to FoodType
-, . Seafaod
- .

&
a2

-log, . adjusted prvalue)
b=
a

T T T T
AT A G b P

1.00+
= .
0.751
0.504
a4 Barplot
~ . .
Jﬂ.r I Lads 2
i s
; ; e
e
S

Ry =
SABGEG uwzuu u'uu
mpheoooU oo Ll

]
log:(FoldChange)

B Differential a You compare Seafood and Meat of the binary variable FoodType. [1] "Click en any OTU on welcano plee™
A positive log2FoldChange mean: more sbundant in Seafood tham in Meat.

Table of OTUs/ASVs with significant effect (padj <= 0.05)
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Restart app Stop app

Easy16S m e n R

I select your data

Settings :
Y P[epuu ess data Experimental design : L] Contrast left © Contrast right : Title :
FoodType - - Meat - seafood - valcano plot
BTN e
i.hinm j,
Volcano plot Abundance of otu_01101 according to FoodType
W s y T Heat Seafood
* 1.004
=)
) 3 4o '
=
T
o
-
2
. 3
M 20
—
E]
0
4
o
" U DA
an 20 -10 0 10 20 30 L
logz{FoldChange)

£B Differential at ) You compare Seafood and Meéat of the binsry varisble FoodType. oTU  Kingdom Phiylus class Order

4 positive log2foldChange means more abundant in Seafood than in Meat. 1 otu_81181 Bacteria Protechacteria Gammaprotecbacteris Vibrionales

Family Genus Species
1 Vibricnaceae Photobacterium Phosphoreus

Table of OTUs/ASVs with significant effect (pad] <= 0.05)
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Take Home Messages
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Documentation

easy16S 0.0.09000 Get started Reference Changelog

easy16S casy165

s

Easy16S is designed to facilitate the exploration, visualization, and analysis
of microbiome data.

The goal of easy16S is to provide a user-friendly interactive web-application with convenient
functions and default settings to explore, visualize and analyze metabarcoding data.

It builds upon the phyloseq package and its extensions and is tightly integrated with the FROGS
sequence processing suite.

Easy16S can be accessed directly via an online instance: https://shiny.migale.inrae.fr/app/easy16S.

Installation

You can install the development version of easy16S like so:

# install.packages("remotes")
remotes::install gitlab(
repo = "migale/easyl65@main”,

host = "forgemia.inra.fr"

Run the Shiny Application

To run the Shiny application, execute the following code in your R environment:

easy165: :run_app()
easyl165: :run_app(physeq = phyloseq.extended::food) # directly load your data

NEM research network 2024

Search for i

Links
Report a bug

License

Full license

AGPL (== 3)

Community

Code of conduct

Citation

Citing easy165

Developers
Cédric Midoux

Maintainer, author

More about authors...

Dev status

lifecycle |experimental

1055 Submitted

& archived swh:1:dir:5d12243
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Easy16S: a user-friendly Shiny web-service for
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Summary

The analysis of microbiome data has bécome a major asset for investigating microbial diversity
and dynamics, in diverse fields, like health (Chatelier et al., 2013), environmental studies
(Karimi et al., 2020), food-processing (Chaillou et al., 2014), or environmental biotechnologies
(Poirier et al., 2016). Due to sequencing advances, microbiome studies now require exploration,
analysis and of large and high-di atasets. i

in particular, are based on a two-step process. First, a bioinformatics pipeline processes raw
amplicon sequencing reads into Operational Taxonomic Unit (OTU) or Amplicon Sequence
Variant (ASV), generating counts and taxonomic affiliations for each of them. Second, these
tables are enriched with sample metadata to investigate relevant biological questions using
statistical analyses. The ility of amplicon has led to its use
in microbial ecology. Therefore, there is a growing demand for user-friendly interactive
tools, enabling researchers to analyze their data autonomously, alleviating the dependence on
bioinformaticians, biostatisticians or the need to acquire skills in R programming

Regarding the bioinformatics part, many solutions are available to produce count tables from
reads (Hakimzadeh et al, 2023), relying either on command-line tools provided through a
Galaxy interface (ie: QIIME (Caporaso et al, 2010), FROGS (Escudié et al, 2017)), or on R
pipelines (ie: DADA2 (Callahan et al., 2016)). For the second step, several packages dedicated
to the analysis and visualization of microbiomes are available, such as phyloseq (Paul J
McMurdie & Holmes, 2013), microbiome (Lahti & Shetty, 2012-2019), metacoder (Foster et
al., 2017) and many others. Their use can however sometimes be complex. There are relatively
few tools available for rapid, interactive analysis of microbiome data (shiny-phyloseq (P. J
McMudie & Holmes, 2014) is no longer supported ; animalcules (Zhao et al., 2021) requires
local installation ; shaman (Volant et al., 2020) is integrated into a global workflow and cannot
be decoupled from the bioinformatics components)

Statement of need

Here, we introduce Easy165, an R-package and an interactive Shiny application (Chang et
al., 2021), aiming to facilitate exploratory microbiome data analysis, data visualization, and
statistical analysis. This tool is specifically designed for biologists eager to swiftly explore their
data and generate figures interactively. It is easy-to-use and especially focused on the mapping
of covariates of interest to microbiome structure.

This application is built upon phyloseq-class objects powered by (Paul J. McMurdie & Holmes,
2013). These objects integrate a matrix of OTU/ASV abundances per sample, a data.frame of

Midoux et al. (2024). Easy165: a user-friendly Shiny web-service for exploration and visualization of microbiome data. Journal of Open Saurce 1
Software, 0(0), 6564. https:/ /doi.org/10 000 /draft.
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Take Home Messages

e Online instance: /\
asyleS

e

= shiny.migale.inrae.fr/app/easy16S

e Documentation:

¥

B

i

= easyl6s.migale.inrae.fr
e GitLab (issues and contributions) :
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