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The underlying architecture of FROGS
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The underlying architecture of FROGS
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The underlying architecture of FROGS
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Conda vs Galaxy versions
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Continuous changes

Within Our Control

- Evolutions
- Bugs




FROGS 5 Workstreams

1. Improve the Galaxy user experience

2. New HTML reports

3. Reorganization and evolution of the old “preprocess” tool

4. Improve management of long reads




1. Improve the Galaxy user experience

Y Metabarcoding: FROGS ~ w

frogs ¥ x

@ Show Sections

FROGS Pre-process merging, denoising
and dereplication.

FROGS Tree Reconstruction of
phylogenetic tree

FROGS BIOM to TSV Converts a BIOM file
in TSV file.

FROGS Demultiplex reads Attribute reads frogs
to samples in function of inner barcode.

«
X

FROGS Remove chimera Remove PCR

chimera in each sample.

FROGSSTAT Phyloseq Alpha Diversity & Show Sections
with richness plot

FROGSSTAT Phyloseq Sample ° .
Clustering of samples using different FROGS Core 1'Ma'|n ASV reconstruct]on

link: thod: . S .
egs mEe o and taxonomic affiliation
FROGSSTAT Phyloseq Multivariate

Analysis Of Variance perform Multivariate

Analysis of Variance (MANOVA) FROGS Core 2-Companion Optional
EROGERIAY Fiyinesn Mk process, converter, and report

Visualisation with heatmap plot and
ordination plot

FROGS Ablindtance soniatisation FROGS Func Prediction of functional

Normalise OTUs abundance.

abundances using marker gene sequences

FROGS Clusters stat Process some
metrics on clusters.

FROGSSTAT Phyloseq Beta Diversity FROGS Stat Analysis of community
distance matrix F g 3 =

, structure, composition, and differential
FROGSSTAT DESeq2 Preprocess import a
Phyloseq object and prepare it for DESeq2 a bu nd ances

differential abundance analysis

é@% FROGSSTAT Phyloseq Composition

Visualisation with bar plot and




FROGS-core

J FROGS Core 1-Main e

ASV reconstruction and taxonomic affiliation
(Galaxy Version 5.8.2+galaxy®)

Tool Parameters

Select a tool from the FROGS Core suite to run your analysis.

© - Please select a tool -
1.a. Reads processing of short reads
1.b. Reads processing of long reads
1.c. Reads processing of 454 reads
2. Remove chimera
3. Cluster/ASV filters
4. Taxonomic affiliation
5. Phylogenetic tree building
ITSx

Optional process, converter, and report
(Galaxy Version 5.0.2+galaxy®)

Tool Parameters

Select a tool from the FROGS Core suite to run your analysis.

© -- Please select a tool --
Read demultiplexing
Affiliation filters
Affiliation postprocessing
Abundance normalisation
Convert Biom file to TSV file
Convert TSV file to Biom file
Cluster/ASV report
Affiliation report
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/ FROGS Core 2-Companion v o
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FROGS> Core

)

Demultiplex reads

Short or Long reads

T ———

Denoising
These tools can be used

at different stages .html | .biom , .fasta

Convert Biom file to
TSV file

1

: Remove chimera
i
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% .html | biom , .fasta
-.biom

*

i
\ Convert TSV file to 1

- Cluster filters
Biom file

.html | .biom , .fasta

ITS sequences ? —— Yes

| ITSx : extract ITS region
No
.html | .biom , .fasta

Abundance normalisation

.html , .biom , .fasta

Taxonomic affiliation

Affiliation filters

W@ ASV phylogenetic tree
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FROGS-stat

FROGS> Stat

/ FROGS Stat & - Cepues frim PRDGS ¢
Analysis of community structure, composition, and utputs jrom ore
g b 8 Outputs from FROGS Func

differential abundances

(Galaxy Version 5.0.2+galaxy®) .biom .tsv .nwk

PICRUSt2 estimation of
function abundances

Tool Parameters
Phyloseq import data

Select a tool from the FROGS Stat suite to run your analysis.

© -- Please select a tool --
Phyloseq: Import data
Phyloseq: Taxonomic composition analysis
Phyloseq: Alpha diversity analysis DESeq2 preprocess
Phyloseq: Beta diversity analysis =
Phyloseq: Sample clustering analysis
Phyloseq: Structure analysis (based on ordination methods)
Phyloseq: Multivariate Analysis of Variance
DESeq2: Preprocess for differential analysis of ASV
DESeq2: Preprocess for differential analysis of FUNCTION
DESeq2: Visualisation of differential analysis of ASV DESeq2 visualisation

DESeq2: Visualisation of differential analysis of FUNCTION mm

Taxonomical Alpha diversity Beta diversity
composition analysis analysis analysis

Multivariate Analysis

Clustering analysis Structure analysis g
g y y of Variance

FR%




FROGS-func

J FROGS Func & -

Prediction of functional abundances using marker gene
sequences
(Galaxy Version 5.8.2+galaxy®)

Tool Parameters

Select a tool from the FROGS Func suite to run your analysis.

© -- Please select a tool -
Tool 1: sequence placement and gene copy number estimation (PICRUSt2)

Tool 2: functional abundance estimation (PICRUSt2)
Tool 3: pathway abundance estimation (PICRUSt2)

=

FROGS

Func

Inputs for FROGS Stat

DESeq2 preprocess

rdata | dds.object

&

Outputs from FROGS Core

.fasta .biom

PICRUSt2 placement in a
phylogenetic tree and
estimation of gene copy
number

.html | .biom  .tsv , .fasta

PICRUSt2 estimation of

function abundances

.html | .biom , .tsv , .fasta

D

PICRUSt2 estimation of
pathway abundances




2. Remove Highcharts library on all our reports

Clusters Abundance

Removed : 18,267 -

\

Kept : 4,430

Kept
Clusters: 30.9%

Kept : 165,319

Clusters/ASVs & Abundance R

Removed: 18 267

Kept: 4430

Kept
Clusters/ASVs: 30.92%

Removed: 9 898

- Kept: 165319
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Theme switch

Number of sequences before and after processing per category
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3. Reorganization and evolution of the old

preprocess tool

2 Now called “reads | .
processing” preproces
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3. Reorganization and evolution of the old
preprocess tool

o Splitted by reads category in Galaxy PR . - I

ASV reconstruction and taxonomic affiliation

D 1.a Reads proceSSing Of Short reads (Galaxy Version 5.0.2+galaxy®)
3 1.b Reads processing of long reads Tool Parameters

o Select a tool from the FROGS Core suite to run your analysis.
3 1.c Reads processing of 454 reads

© -- Please select a tool --
1.a. Reads processing of short reads
1.b. Reads processing of long reads
1.c. Reads processing of 454 reads
2. Remove chimera
3. Cluster/ASV filters
4. Taxonomic affiliation
5. Phylogenetic tree building
ITSx




DADA?2 as an alternative to Swarm

Pros

- Able to distinguish ASVs with 1
difference

- Useful for longitudinal studies
(merge based on ASV sequence)

Our tests on several datasets show similar results at Genus level




Section: Microbiology
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Why not DADA2 only?

2 The combination of DADA2 and FROGS shows better
results, especially for retrieving exact sequences [5]

a2 FROGS and DADA2+FROGS are best at finding exact
expected sequences (D)

o DADA2+FROGS offers efficient tools for merging

pairs (vsearch, pear), remove chimera (vsearch and

FROGS sample cross-validation)

Similar results between DADA2+FROGS and FROGS

for most datasets
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o  We offer FROGS users the opportunity to choose
and/or compare the approach they prefer




DADAZ2 as an alternative to Swarm

o Works well for:

g lllumina
o AVITI

a PacBio
2 Not really suitable for:

3 454 and lonTorrent (not implemented yet)
3 Oxford Nanopore Technology




4. Improve management of long reads

o Reads processing

3 add PacBio error function for DADA2
2 Remove chimera

a “chimera_denovo” vsearch algorithm

o Taxonomic affiliation - Blast metrics
3 Add subject length / coverage




Tutorials to guide users through the change

a2 Command line and Galaxy
o Best practices / Standard Operational Procedure
o and...




New FROGS website

https://frogs.inrae.fr/

The user-friendly and Galaxy-supported pipeline FROGS analyses large sets of DNA

amplicons sequences accurately and rapidly, essential for microbe community
studies.

+ FROGS was designed to support multiplexed and demultiplexed sequences.
+ FROGS supports 16S, 18S, 23S, ITS and others amplicon reads.
« FROGS supports short or long reads.

OULL = glcolls 7 opdke 2 2 s ; FROGS: Home Tutorials FAQ Training Companion Tools Publications News Contact “
« The clustering tool uses Swarm with a local clustering threshold, not a global cl g threshold like other do. ~—

Install via Conda Install via Galaxy Toolshed Learn more

FROGS;



https://frogs.inrae.fr/
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