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Pre-process tool
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Pre-process routine

▪ Merging of R1 and R2 reads

▪ Delete sequences without good primers

▪ Finds and removes adapter sequences

▪ Delete sequence with not expected lengths

▪ Delete sequences with ambiguous bases (N)

▪ Dereplication

▪ + removing homopolymers (size = 8 ) for 454 data

▪ + quality filter for 454 data
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What does the Pre-process tool do?

▪ Merging of R1 and R2 reads with vsearch, flash 
or pear (only in command line)

▪ Delete sequences without good primers

▪ Finds and removes adapter sequences with cutadapt

▪ Delete sequence with not expected lengths

▪ Delete sequences with ambiguous bases (N)

▪ Dereplication

▪ + removing homopolymers (size = 8 ) for 454 data

▪ + quality filter for 454 data

VSEARCH: a versatile open source tool for metagenomics.
Rognes T, Flouri T, Nichols B, Quince C, Mahé F.

PeerJ. 2016 Oct 18;4:e2584. eCollection 2016.

Bioinformatics (2011) 27 (21):2957-2963. doi:10.1093/bioinformatics/btr507
FLASH: fast length adjustment of short reads to improve genome assemblies

TanjaMagoc, Steven L. Salzberg

Bioinformatics (2014) 30 (5):614–620 doi.org/10.1093/bioinformatics/btt593
PEAR: a fast and accurate Illumina Paired-End reAd mergeR

J. Zhang, K. Kobert, T. Flouri, A. Stamatakis, 

EMBnet Journal, Vol17 no1. doi : 10.14806/ej.17.1.200
Cutadapt removes adapter sequences from high-throughput sequencing reads

Marcel Martin
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Processed data by FROGS in brief
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Preprocess tool in brief
Take in charge

Illumina

454

Merged data

Not merged data

Without primers

Only R1 or only R2

Too distant R1 and R2 to be
merged

Over-overlapping R1 R2

11

Take in charge

Archive .tar.gz

Fastq

Fasta

With only 1 primer

Multiplexed data

Demultiplexed data
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Clustering tool
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longer but more accurate

14
Mahé, Frédéric et al. “Swarm v2: highly-scalable and high-resolution amplicon
clustering.” PeerJ vol. 3 e1420. 10 Dec. 2015, doi:10.7717/peerj.1420 
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OTU Filter tool
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OTU Filter
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Goal: This tool deletes OTU among conditions enter by user. If an OTU reply to at least 1 criteria, 

the OTU is deleted.

Criteria:

The OTU prevalence: The number of times the OTU is present in the environment, i.e. the 

number of samples where the OTU must be present.

OTU size: An OTU that is not large enough for a given proportion or count will be removed.

Biggest OTU: Only the X biggest are conserved.

Contaminant: If OTU sequence matches with phiX, chloroplastic/mitochondrial 16S of A. 

Thaliana or your own contaminant sequence.
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1

2

3

4

One tool, 4 criteria



Prevalence filter – option 1
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Here, user wants that each OTU are present in at least 4 samples.

1



Prevalence filter – option 2
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1

Need to know group 
composition

Here, user wants that each OTU of its group to be 
present in at least half of samples making up the group



Prevalence filter – option 2
How to build the file of replicated sample names ?

The file must consist of only 2 columns, separated by a tab.

The first column contains the exact names of the samples (exactly those contained in the biom
file)

The second column contains the name of the group to which they belong. Please note that 
group names must not contain accents, spaces or special characters.

21

1

Thanks to get data tool, 
add it in your history

Example:



Prevalence filter – option 2
Results: 

if we want to keep the OTUs that are present in at least 50% of the samples of a same group, we 
set the threshold at 0.5.

The process will therefore keep the OTUs present in at least

2 "rich" samples

3 "richAB" samples,

1 "lowAB" sample

1 "april21" sample

and all OTUs in sample9 since it is the only representative of the "low" condition.

22

1



Prevalence filter – option 2

mistakes not to be made:

23

1

Creates 
artificially 3 

columns

Creates 
artificially 3 

columns
valid
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OR

Here, user wants that each OTU has an abundance 
representing at least 0.005% of total number of 

sequences (i.e. 0.00005).

Here, user wants that each OTU has an abundance 
at least equals to 2 sequences -> single singleton 

will be removed.

2 OTU size filter



Filter : Keep biggest OTU
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Here, user wants to keep the 50 biggest OTUs.

3
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4

OR

OR

Remove phiX sequence (use as 
buffer while sequencing)

Remove chloroplastic and 
mitochondrial 16S sequences of 

A. Thaliana

Add in your history (with getadata tool) 
your own file of contaminant 

sequences in fasta format.

Contaminant filter
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Affiliation tool
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OR
Optional
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For more details on FROGS databanks:
http://genoweb.toulouse.inra.fr/frogs_databanks/
assignation/readme.txt

For ITS

http://genoweb.toulouse.inra.fr/frogs_databanks/assignation/readme.txt


Silva pintail or not pintail ?
Pintail* represents the probability that the rRNA sequence contains anomalies or is a chimera, 
where 100 means that the probability for being anomalous or chimeric is low.

30

* http://aem.asm.org/content/71/12/7724.abstract

4 ranks of available databases in FROGS:  50 pintail, 80 pintail or 100 pintail or no pintail filter.

Only for 16S !



Silva pintail or not pintail ?
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Exemple between silva 138.1 and silva 138.1 pintail 100
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Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes

Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes 6609

Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes C1

Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes KPA171202

Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypeIA2 P.acn17

Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypeIA2 P.acn31

Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypeIA2 P.acn33

130 identical blast best hits on SILVA 138.1 pintail 100 databank



267 identical blast best hits on SILVA 138.1 full databank

Exemple between silva 138.1 and silva 138.1 pintail 100
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Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Corynebacteriales;Corynebacteriaceae;Corynebacterium;unknown species
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Aureobasidium melanogenum
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes 266
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes 6609
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes C1
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes hdn-1
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes HL096PA1
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes KPA171202
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes SK137
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;unknown species
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypeIA2 P.acn17
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypeIA2 P.acn31

Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypeIA2 P.acn33
Cluster_4 Bacteria;Firmicutes;Bacilli;Lactobacillales;Carnobacteriaceae;Dolosigranulum;unknown species

?

?

?

Induces a multi-affiliation up to phylum rank



Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus D83374.1.1477 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP007208.2831760.2833315 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP007208.1649831.1651386 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP007208.1426849.1428404 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP007208.1544187.1545742 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus LT963439.723352.724884 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.1587968.1589525 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.2856345.2857902 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.2851139.2852696 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.2904966.2906523 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.2899760.2901317 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.1470936.1472493 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.1685669.1687226 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus saprophyticus EU855225.1.1531 100 100 0 499

How choose the good affiliation ?

34

2 choices for cluster 64



Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus D83374.1.1477 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP007208.2831760.2833315 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP007208.1649831.1651386 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP007208.1426849.1428404 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP007208.1544187.1545742 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus LT963439.723352.724884 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.1587968.1589525 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.2856345.2857902 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.2851139.2852696 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.2904966.2906523 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.2899760.2901317 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.1470936.1472493 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus CP013922.1685669.1687226 100 100 0 499

Cluster_64 Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus saprophyticus EU855225.1.1531 100 100 0 499

How choose the good affiliation ?

35

• you have a preconceived notion
• you are familiar with the environment being studied
• you are looking for specific organisms as pathogens
• you collect bibliographical information

Ex:
Staphylococcus saprophyticus is a bacterium that can cause urinary tract infections in young women
and
Staphylococcus xylosus exists as a commensal on the skin of humans and animals and in the environment. It appears to 
be much more common in animals than in humans. S. xylosus has very occasionally been identified as a cause of human 
infection. 

Maybe, for this cluster, S. xylosus is better



Affiliation explorer
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https://shiny.migale.inrae.fr/app/affiliationexplorer

A very user-friendly tool, developed by Mahendra Mariadassou and his collaborators (Maiage unit - INRAE Jouy-en-
Josas). It allows to modify very simply the affiliations of an abundance table from FROGS.



Affiliation explorer
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https://shiny.migale.inrae.fr/app/affiliationexplorer

Demo
video



Affiliation Stat
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It is now possible to make 
rarefaction curves on OTUs



Filters on affiliations
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2 modes: hidding or deleting mode.
All affiliations that enter in criteria of filter will be either hidden or deleted
• hidding: affiliation counting are not affected, affiliation are simply hidden
• deleting: all abundancies are computed again, affiliation have disappeared

Not open by default

Careful, it is case 
sensitive.

Firmicutes it’s different
of firmicutes !



Practice:
LAUNCH THE FROGS AFFILIATION FILTER TOOL
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Exercice:
1. Apply filters to keep only sequences with perfect alignment with Silva sequences and 

affilliations without « unknown species » and « Firmicutes » terms. (deleting mode)

2. Apply filters to hide OTU affiliations that have not a perfect alignment with Silva sequences
and the affilliations without « unknown species » and « Firmicutes » terms.

3. In deleting mode: 

▪ How many OTUs remain?

▪ Among OTUs with multiaffiliation, How many were impacted/modified ?

4. In hidding mode:

▪ What outputs change between deleted mode and hidding mode ?

43
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Answer 1 Answer 2

we want to keep the OTUs that have aligned 
perfectly with a sequencce of the silva bank 
i.e. 100% identity and 100% coverage

Enter key word
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Answer 3

▪ Only 97 OTUs are kept without modification.
▪ 14 OTUs with multiaffliation were impacted/modified (all affiliations 

in the multi_affiliations with key words “unknown species” or 
“Firmicutes” were deleted).
The consequences are either OTU have less multiaffiliations, or all 
multiaffiliations are impacted and OTU is deleted. 
The list of blast affiliations for multi-affiliated impacted OTUs are in 
impacted_OTU.multiaffiliation.tsv

▪ So, 111 OTUs remains after filtering

Q3: In deleting mode: 
- How many OTUs remain? 
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Answer 3

In impacted_OTU.tsv
▪ #comment: the reason(s) why OTU was deleted (or hidden)
▪ #status: for deleted OTU (or hidden OTU), or for OTU with modified consensus taxonomy with affiliation (or multiaffiliation) was modified

N.B. The abundancy table (TSV format) of all deleted 
(or hidden according to the tool parameters) or 
modified OTUs are kept in impacted_OTU.tsv
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Answer 4

To see the content, think to transform the BIOM to TSV file with BIOM_to_TSV tool

In hidden mode: no sequence.fasta as output because none OTU was deleted

In hidden mode: abundance.biom contains all OTU but 111 have their affiliation that is hidden

Q4: In hidding mode: What outputs change between deleted mode and hidding mode ?

« no data » appears in hidding mode 
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Normalization
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Normalization

50

Conserve a predefined number of sequence per sample:

▪ update Biom abundance file

▪ update seed fasta file

May be used when :

▪ Low sequencing sample

▪ Required for some statistical methods to compare the samples in pairs
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Answer 2 Q2: Normalize your data on 2000 sequences or less
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FROGS Tree
CREATE A PHYLOGENETICS TREE OF OTUS
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FROGS Tree
This tool builds a phylogenetic tree thanks to affiliations of OTUs contained in the BIOM file

It uses MAFFT for the multiple alignment and FastTree for the phylogenetic tree.

55

2 outputs:
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1st output
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2nd output

The phylogentic tree  in Newick format i.e. each mode is 
represented between brackets. This format is universal and can 
be used with all tree viewer

(dog:20, (elephant:30, horse:60):20):50

Exemple of 
visualization in 
FigTree from 

nhx file

Our tree in nhx (= nwk) format
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= FROGS_June_2022_FROGS_ITS.pdf

= FROGS_June_2022_FROGS_Stat.pdf

= FROGS_June_2022_FROGS_Func.pdf



How to cite FROGS

Frédéric Escudié, Lucas Auer, Maria Bernard, Mahendra Mariadassou, 
Laurent Cauquil, Katia Vidal, Sarah Maman, Guillermina Hernandez-
Raquet, Sylvie Combes, Géraldine Pascal.

"FROGS: Find, Rapidly, OTUs with Galaxy Solution." Bioinformatics, , 
Volume 34, Issue 8, 15 April 2018, Pages 1287–1294

Maria Bernard, Olivier Rué, Mahendra Mariadassou and 

Géraldine Pascal; FROGS: a powerful tool to analyse the diversity

of fungi with special management of internal transcribed spacers, 

Briefings in Bioinformatics 2021, 10.1093/bib/bbab318 
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https://academic.oup.com/bib/advance-article/doi/10.1093/bib/bbab318/6354026?guestAccessKey=c3c28079-333a-432e-9d9e-b4c37da8284d


FROGS’docs
Website: http://frogs.toulouse.inrae.fr All scripts on Github: 

https://github.com/geraldinepascal/FROGS.git
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http://frogs.toulouse.inra.fr/
https://github.com/geraldinepascal/FROGS.git


To contact
FROGS support:

frogs-support@inrae.fr

Galaxy:

support.sigenae@inrae.fr

Newsletter – subscription request:

frogs-support@inrae.fr
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mailto:geraldine.pascal@toulouse.inra.fr
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Play list FROGS:

https://www.deezer.com/fr/playlist/5233843102?utm_source=deezer&

utm_content=playlist-

5233843102&utm_term=18632989_1545296531&utm_medium=web

62

https://www.deezer.com/fr/playlist/5233843102?utm_source=deezer&utm_content=playlist-5233843102&utm_term=18632989_1545296531&utm_medium=web

