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FROGS 4.1 - What's new?
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January 30, 2024: FROGSFUNC functional inference

28 tools
in total



Avant-propos
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New tool names
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Tool names with 
numbers to make it 
easier to link tools, 
especially basic 
tools.

More name blocks.

FROGS_
FROGSSTATS_
FROGSFUNC_



OTU → ASV
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A long-standing discussion

• The ASV vs OTU debate launched by the arrival of dada2 is not so new and had been bothering us 
for several months/years.

• In fact, the debate largely preceded the term "ASV", and is precisely what made us opt for Swarm 
in FROGS (just under 10 years ago). 

• To quote the author of swarm: 
“The traditional term "OTU" is negatively charged nowadays. The ASV vs OTU debate is creating 
confusion in the community and some users now think that all methods producing "OTUs" use a 
fixed clustering threshold (i.e. 97%-similarity) and are inherently bad. Of course, this is not the 
case and there are several methods published before the ASV term was coined that produce ASV-
like clusters, swarm included.” To avoid that confusion, swarm's manual now only uses the generic 
term "cluster". 
https://github.com/torognes/swarm/commit/0bb491f9bf646c22a5363c27dc31a6d4b2ad335d “

https://github.com/torognes/swarm/commit/0bb491f9bf646c22a5363c27dc31a6d4b2ad335d


A question of vocabulary

• A few years ago, the semantic problem was the opposite, and any method that didn't 
produce OTUs was questioned or even disqualified.

• At the start of FROGS, we therefore chose to call our clusters "OTUs" at the end of the 
analysis (once the filters had been applied), but it's only a question of vocabulary, and 
the clusters produced by FROGS/swarm are very close to ASV in their construction.

• In any case, they look much more like ASVs than "fixed threshold" OTUs. The best thing 
would have been to use a new term, but Fréderic Mahé didn't make that choice at the 
time introducing a new term could have led to confusion.

• Since version 4.1.0 of FROGS, we have changed our vocabulary and all OTU terms have 
been changed to cluster or ASV in FROGS tools and outputs.



OTUs 97%

ASV by 
dada2 or 
FROGS



ASV process in FROGS

• --distance =1
• --seeds = variants of 

amplified sequences

FROGS_2 
Clustering swarm

• VSEARCH with de 
novo UCHIME method

• innovative cross-
sample validation step 

FROGS_3 Remove
chimera • 2 filters concerns ASV 

production
the cluster prevalence
the cluster size

FROGS_4 Cluster 
filters

Swarm --seeds produces: 
variants of amplified sequences. 
“Variants” because the output sequences are all different; but with 
no constraints on the extent of variation - one nucleotide to infinity. 

ASV





New tools, new 
parameters
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Pre-process tool
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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

57

NEW NEW



Exemples of different preprocess
panels for your future personal uses.
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A – for short reads from illumina

20

Illumina



A – for short reads from illumina
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Illumina

Archive

Sample by 
sample

Or



A – for short reads from illumina
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Illumina

Archive

Sample by 
sample

Or

Need to merge  
reads

Reads are 
already merged

Or

Or

You need to keep
unmerged reads

(ITS, …)



A – for short reads from illumina
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Illumina

Archive

Sample by 
sample

Or

Need to merge  
reads

Reads are 
already merged

Or

Or

You need to keep
unmerged reads

(ITS, …)

Size amplicon 
filter



A – for short reads from illumina
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Illumina

Archive

Sample
by 

sample

Need to 
merge  reads

Reads are 
already
merged

You need to 
keep

unmerged
reads (ITS, …)

Size 
amplicon 

filter

Amplicons 
have PCR 
primers

Amplicons 
have not 

PCR 
primers

degenerate primer 
are accepted
(IUPAC code)

Or

NEW



B – for long reads from Pacbio or ONT
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Longreads

NEW



B – for long reads from Pacbio or ONT
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Longreads

Archive

Sample by 
sample

Or



B – for long reads from Pacbio or ONT
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Longreads

Archive

Sample by 
sample

Or
Size amplicon 

filter



B – for long reads from Pacbio or ONT
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Longreads

Archive

Sample by 
sample

Or Size amplicon 
filter

Amplicons 
have PCR 
primers

Amplicons 
have not 

PCR 
primers



The aim of Vsearch is to merge R1 with R2

Case of a sequencing of overlapping sequences: case of 16S V3-V4 amplicon MiSeq sequencing:
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The aim of Vsearch is to merge R1 with R2

Case of a sequencing of over-overlapping sequences:
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NEW



Practice:
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Exercise

Go to « 16S » history

Launch the pre-process tool on that data set

→ objective: understand Vsearch software
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16S dataset presentation:
A real analysis provided by Stéphane Chaillou et al.  

Comparison of meat and seafood bacterial communities.

8 environment types (EnvType) : 
 Meat → Ground Beef, Ground veal, Poultry sausage, Diced bacon
 Seafood → Cooked schrimps, Smoked salmon, Salmon filet, Cod filet

33

Chaillou, S. et al (2015). Origin and ecological  selection of core and food-specific bacterial 
communities associated with meat and seafood spoilage. ISME J, 9(5):1105-1118.



16S dataset presentation:

From Chaillou paper, we produced simulated data:

 64 samples of 16S amplicons

 R1 and R2 overlapping reads of 300 bases.

 8 replicates per condition

 with errors among the linear curve 2.54e-1 2.79e-1

 with 10% chimeras

 Primers for V1-V3:
 5’ AGAGTTTGATCCTGGCTCAG 3’
 5’ CCAGCAGCCGCGGTAAT 3’

34

Chaillou, S. et al (2015). Origin and ecological  selection of core and food-specific bacterial 
communities associated with meat and seafood spoilage. ISME J, 9(5):1105-1118.

BH VH MV DL CD SF FS FC
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Vsearch is recommended (in command line, prefer pear)



36
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Ex: read R1
@63_0 reference=ASV_00517 position=1..300
AGAGTTTGATCCTGGCTCAGgatgaacgctagcgggaggcttaacacatgcaagccgagggg
tagaattagcttgctaatttgagaccggcgcacgggtgcgtaacgcgtatgcaacttgccctactgaaaa
ggatagcccagagaaatttggattaatactttataatagactgaatggcatcatttagttttgaaagattt
atcgcagtaggataggcatgcgtaagattagatagttggtgaggtaacggctcaccaagtcgacgatct
ttagggggcctgagagggtgaaccccca

Ex: read R2
@63_0 reference=ASV_00517 position=1..300 errors=5%G
ATTACCGCGGCTGCTGGcacggagttagccggtgcttattcttctggtaccttcagctacttacac
gtaagtaggtttatccccagataaaagtagtttacaacccataaggccgtcatcctacacgcgggatggc
tggatcaggcttccacccattgtccaatattcctcactgctgcctcccgtaggagtctggtccgtgtctcag
taccagtgtgggggttcaccctctcaggccccctaaagatcgtcgacttggtgagccgttacctcaccaa
ctatctaatcttacgcatgcct

R2 primer must be reverse transcribed
Use: https://www.bioinformatics.nl/cgi-

bin/emboss/revseq

Primer R1: AGAGTTTGATCCTGGCTCAG
reverse transcribed Primer R2 : CCAGCAGCCGCGGTAAT

https://www.bioinformatics.nl/cgi-bin/emboss/revseq
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Clustering tool
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longer but more accurate

40
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 



Practice:
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Exercise

Go to « 16S » history
 Launch the FROGS_2 clustering swarm
 Launch the FROGS_3 remove chimera
 Launch the FROGS_Cluster_Stat
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Exercise
1. Understand the « FROGS remove chimera : report.html»

a. How many clusters are kept after chimera removal? 
b. How many sequences that represent ? So what abundance?
c. What do you conclude ? 

2. What is the size of the largest removed cluster of chimeras?

3. Compare the HTML files
a. Of what are mainly composed singleton ? 
b. What are their abundance?
c. What do you conclude ?
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Here, chimera clusters 
represent many clusters ~70% 

but very few sequences.

44

Answer 1

6023 clusters are kept.
The 14015 removed clusters 

represent ~2.5 % of sequences

Removed clusters are low 
abundance clusters.

Q1a: How many clusters are kept after chimera removal? 
Q1b: How many sequences that represent ? So what abundance?
Q1c: What do you conclude ? 
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Answer 2

92 chimeras are 
detected but only 
10 are removed 
because 82 have 
been invalidated 

by the cross 
validation

The largest cluster 
of chimeras 

contained 19 
sequences.

Q2: What is the size of the largest removed cluster of chimeras?
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Answer 2

92 chimeras are 
detected but only 
10 are removed 
because 82 have 
been invalidated 

by the cross 
validation

The largest cluster 
of chimeras 

contained 19 
sequences.

Q2: What is the size of the largest removed cluster of chimeras?
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Answer 3

Cluster_Stat report 
after clustering

Cluster_Stat report after 
chimera removing

Most small clusters 
are composed of 

chimeras

Q3a: Of what are mainly composed singleton ? (compare with previous report.html)
Q3b: What are their abundance?
Q3c: What do you conclude ?
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Cluster Filter tool
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4- Cluster Filter

50

Goal: This tool deletes clusters among conditions enter by user. If an cluster reply to at least 1 
criteria, the cluster is deleted.
Criteria:

The cluster prevalence: The number of times the cluster is present in the environment, i.e. the 
number of samples where the cluster must be present.
Cluster size: An cluster that is not large enough for a given proportion or count will be removed.
Biggest Cluster : Only the X biggest are conserved.
Contaminant: If cluster 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 cluster 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 cluster 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.

54

1

Thanks to get data tool, 
add it in your history

Example:



Prevalence filter – option 2
Results: 

if we want to keep the clusters 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 clusters present in at least

2 "rich" samples

3 "richAB" samples,

1 "lowAB" sample

1 "april21" sample

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

55

1



Prevalence filter – option 2
mistakes not to be made:

56

1

Creates 
artificially 3 

columns

Creates 
artificially 3 

columns
valid
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OR

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

number of sequences (i.e. 0.00005).

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

singleton will be removed.

2 Cluster size filter



Filter : Keep biggest cluster
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Here, user wants to keep the 50 biggest clusters.

3
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4

OR

OR

Remove phiX sequence (use as buffer while sequencing)

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

sequences in fasta format.

Contaminant filter

Remove chloroplastic and 
mitochondrial 16S sequences of 

A. Thaliana



Practice:
LAUNCH THE CLUSTER FILTER TOOL
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Exercice:
Go to history « 16S » history

Launch « cluster Filter » tool with non_chimera_abundance.biom, non_chimera.fasta

Use 3 criteria to filter clusters:

 cluster must be present at least in 4 samples
 Each cluster must represented a minimum of 0.005 % = 0.00005 (1) of the totality of the sequences
 cluster of phiX (2) must be removed

→ objective : play with filters, understand their impacts on falses-positives clusters

61

(2) https://www.illumina.com/products/by-type/sequencing-kits/cluster-gen-sequencing-
reagents/phix-control-v3.html

(1)  Nat Methods. 2013 Jan;10(1):57-9. doi: 10.1038/nmeth.2276. Epub 2012 Dec 2.
Quality-filtering vastly improves diversity estimates from Illumina amplicon sequencing.
Bokulich NA1, Subramanian S, Faith JJ, Gevers D, Gordon JI, Knight R, Mills DA, Caporaso JG.



Exercice:
1. What are the output files of  “cluster Filter” ?

2. Explore “FROGS Filter : report.html” file. How many cluster have you removed ? How many 
cluster do they remain ? Which sample keeps the least cluster and for which reason?

3. Build the Venn diagram on the two filters. How many cluster have you removed with each 
filter ?

4. How many own cluster remains in BHT0.LOT08  ? To retrieve this information, which tool 
do you need to launch previously ?

62
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Answer 1

Outputs

0.005% = 0.00005
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Answer 2

Two tabs to explore
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Answer 2

You can sort the table by header

i.e. this sample has 
only very small 

clusters that are 
shared by very few 

other samples.
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Answer 3

• No phiX sequence.
• Most clusters are both 

small and not shared 
by 4 samples.
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Answer 4

report.html of ClusterStat
tool

Because of the "prevalence 
= 4" criterion, there is no 
longer an "own cluster" for 
any sample.
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Affiliation tool
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Start to write the beginning of your amplicon name to see all available databases

Optional

70

For more details on FROGS databanks:
http://genoweb.toulouse.inra.fr/frogs_databanks/
assignation/readme.txt

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


Available databases in FROGS

71

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

For exemples:

NCBI

complete operon

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.

72

* 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 to choose the good affiliation ?

76

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 to choose the good affiliation ?

77

• 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






Practice:
LAUNCH THE FROGS_5 TAXONOMIC AFFILIATION TOOL
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Exercice:
Go to history « 16S » history

Launch the « FROGS_5 taxonomic affiliation » tool with 

 SILVA 138.1 16S database pintail 100

81
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Exercise
Use the Biom_to_TSV tool on this last file and click again on the ”eye”       
on the new output generated. 

83

Transform the biom
file in TSV file (easy 
to manipulate on 

excel or R)

Optional but very useful, 
insert sequence of ASV in 

the abundance table
Build the multi-affiliations.tsv: the list 

of possible affiliations for each 
ambiguous ASV with multiaffiliation



Basic tools

ITS Basic tools ++

FROGSSTAT
FROGSFUNC

Utilities

NEW



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



Basic tools

ITS Basic tools ++

FROGSSTAT
FROGSFUNC

Utilities

NEW



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
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Possibility to filter affiliations 
according to blast metrics
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Possibility to filter for keeping or for 
ignore ASV according keywords

”Ignore taxa”: all Blast taxonomic 
affiliation with the keyword i.e. 
Firmicutes will be deleted or hidden

”Keep taxa”: only Blast taxonomic 
affiliation with the keyword i.e. 
Firmicutes will be kept

Possibility to filter on RDP taxonomic
affiliation

Not open by default

Careful, it is case 
sensitive.

Firmicutes it’s
different of 
firmicutes !
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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. Mask 

1. all ASV that have not at least 95% identity and 95% coverage with a SILVA sequence

2. and that are not a unknown species

2. Explore the report.html

 How many ASVs remain?

 How are impacted affiliation?

94



Answer 1



Answer 2

 344 ASV are kept without modification
 38 ASV are kept with modification (see impacted_clusters.multi-affiliation.tsv)
 It’s remain 382 ASVs !



Answer 2

Exemple: Cluster_3 is an impacted clusters because
• its multi-affiliation “unknow species” was deleted 
• but all other affiliation were kept.

In impacted_cluster.tsv
 #comment: the reason(s) why ASV was hidden (or deleted)
 #status: for deleted ASV (or masked ASV), or for ASV with modified consensus taxonomy with affiliation (or 

multiaffiliation) was modified

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



Hidding mode

Deleting mode

Remark
In deleting mode, in the abundance table, all information concerning the ASVs affected by the filter are removed (affiliation, metrics and 
count in the different samples)



Basic tools

ITS Basic tools ++

FROGSSTAT
FROGSFUNC

Utilities

NEW



Normalization
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Normalization
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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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Case 1
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Case 2



Basic tools

ITS Basic tools ++

FROGSSTAT
FROGSFUNC

Utilities

NEW



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.

106

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



Basic tools

ITS Basic tools ++

FROGSSTAT
FROGSFUNC

Utilities

NEW

NEW



What is a ITS ?
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ITS: Internal Transcribed Spacer



What is a ITS ?

111

 Size polymorphism of ITS (from 361 to 1475 bases in UNITE 7.1)

 Highly conserved regions of the neighboring of ITS1 and ITS2

 Lack of a generalist and abundant ITS databank (several small specialized databanks)

 Multiple copies* (14 to 1400 copies (mean at 113, median at 80))

 Do not target Glomeromycetes/Glomeromycota (→ alternative: 18S)

 If your sequencing platform preprocesses your data, it has to keep short and long sequences

* https://doi.org/10.1111/mec.14995

https://doi.org/10.1111/mec.14995


ITS data from manipulated organic soil (MOS network)
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While in the past forest biomass exports concerned only trunks, these
exports recently increased and now concern also the branches and smaller
parts that were previously left on the ground (for pellet production).

The MOS network (18 sites in France) was designed to reveal the long-term
effects of intense biomass exports on soil fertility and biodiversity. Different
treatment of biomass export are applied with or without supplementation of
nutrients.

The aim is to analyse the impact of these new forestry practices on soil
microbiota and tree health.

The present dataset concerned one of the site (Champenoux) after 5 years of
total Organic Matter removal (OMR treatment : all the organic matter on the
ground including leaves was removed), with our without nitrogen
supplementation.

 5 replicates Control x 2 treatments, 5 replicates OMR x 2 treatments
 DNA is extracted and ITS1 is sequenced
 2 x 250 bp Illumina MiSeq
 Primer 5’: CTTGGTCATTTAGAGGAAGTAA
 Primer 3’: GCATCGATGAAGAACGCAGC

Organic Matter removal
OMR

Reference plot
Control

Nitrogen
Control

Nitrogen
Supplementation

Nitrogen
Control

Nitrogen
Supplementation

https://www6.inrae.fr/in-sylva-france_eng/Services/In-Situ/M.O.S.-Network-Manipulation-of-soil-organic-matter


Metadata for these samples
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Overview

: Differences between 16S and ITS pipelines
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16S

ITS

Filter Tool

Filter Tool

Short or long 
reads

Short or long 
reads
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FROGS Pipeline for ITS

Pre-process

Taxonomic
affiliationITSx

Clustering
Chimera Cluster 

Filters

Affiliation stat



Problematic: 
some ITS reads (Miseq sequencing) are non-overlapping 
sequences
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Consequence: during bioinformatics process, these reads are lost and underlying
organisms will be never represented in the abundance table. 



Solution: in preprocess step – creation of “FROGS combined” 
sequences

117



Basic tools

ITS Basic tools ++

FROGSSTAT
FROGSFUNC

Utilities

NEW



Pre-process tool
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For short reads from illumina

120

Illumina

Archive

Sample by 
sample

Or

Need to merge  
reads

Reads are 
already merged

Or

Or

You need to keep
unmerged reads

(ITS, …)
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ITS

To keep FROGS combined sequences, choose YES
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ITS

Primer 5’: CTTGGTCATTTAGAGGAAGTAA
Primer 3’: GCATCGATGAAGAACGCAGC



Exercise

Go to « ITS » history

Launch the FROGS_1 pre-process tool on this data set

→ objective: understand preprocess report and « FROGS combined sequences »

Launch the FROGS_2 Clustering swarm tool

Launch the FROGS_3 Remove chimera tool

Launch the FROGS_4 Cluster filter tool

123

ITS



FROGS_1 Pre-process
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FROGS_2 Clustering swarm
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FROGS_3 Remove chimera



FROGS_4 Cluster filters
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ITS

FROGS_1 Pre-process



2 tables:
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Filter only on minimum length
for « combined ».

Minimum length = 
R1 + 100N + R2 – primers sizes

If the primers are very internal 
to the read, after trimming 
them, the combined sequence 
could be smaller than a read. 
FROGS rejects these cases. 

Own tag for combined sequences

FROGS_1 Pre-process



A large quantity of artificial
combined

Samples with >30% 
unmerged

and others at ~20%.

FROGS_1 Pre-process



Filtres à 50% de prévalence par groupe de réplicats :

Grosse perte de séquences, 
filtre à ajuster ou modifier?

FROGS_4 Cluster filters



Basic tools

ITS Basic tools ++

FROGSSTAT
FROGSFUNC

Utilities

NEW



ITSx tools

132



What is the purpose of the ITSx tool?
 ITSx is a tool to filter sequences.

 ITSx identifies and trimms ITS regions in sequences.

 It excludes the highly conserved neighboring sequences SSU, 5S and LSU rRNA.

 If the ITS1 or ITS2 region is not detected, the sequence is discarded.

 You can choose to check only if the sequence is detected as an ITS.
In this case, the sequence is not trimmed, only sequences not detected as ITS are rejected (e.g.

contaminants). 
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Bengtsson‐Palme, J., et al. (2013), Improved software detection and extraction of ITS1 
and ITS2 from ribosomal ITS sequences of fungi and other eukaryotes for analysis of 
environmental sequencing data. Methods Ecol Evol, 4: 914-919. 
https://doi.org/10.1111/2041-210X.12073

https://doi.org/10.1111/2041-210X.12073


What is the purpose of the ITSx tool?
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1st case: choose to trim
ITS1 is well detected
SSU part and 5.8S part are trimmed
Result: 

2nd case: choose to check only
ITS1 is well detected
SSU part and 5.8S part are not trimmed
Result: 

ITS amplicon target



Check only if sequence is detected as ITS? 
Yes or not?

 If not, only ITS1 or ITS2 part will be conserved

 This is interesting to keep only the ITS parts without the flanking sequences in case of :
 comparison of sequenced amplicons with different primers targeting the same region to be 

amplified. 
 using a database with only ITS part

135



ITSx

When should we use ITSx ?

After filtering !

ITSx is a 
fastidious step
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By default, the ITSs are kept in their entirety.

By defaut, sequences are considered as FUNGI sequences. 
Change it, if it is not the case.



Careful !
 The ITSx step is time consuming and has to be done on minimum of clusters. 

1. Preprocess step,

2. Clustering step,

3. Chimera removing step,

4. Filter on ASVs abundances and replicates step,

5. ITSx

138
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Report.html, ITSX output 



Exercise

Go to « ITS » history

Launch the FROGS ITSx tool on this data set

Launch the FROGS_5 Taxonomic affiliation

Launch the FROGS Affiliation Stat
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ITS



FROGS ITSx

141

FROGS_5 Taxonomic affiliation



FROGS_6_Affiliation_Stat
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Basic tools

ITS Basic tools ++

FROGSSTAT
FROGSFUNC

Utilities

NEW

Not specific for ITS 
but often useful



Affiliation Post-process
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What is the purpose of the Affiliation 
post-process tool ?
This tool allows grouping ASVs together in accordance with the %id and %cov
chosen by the user and according to the following criteria: 

1. They must have the same affiliation

Or 

2. If they have "multi-affiliation" tag in FROGS taxonomy, they must have in 
common in their list of possible affiliations at least one identical affiliation.
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What is the purpose of the Affiliation 
post-process tool ?

In consequence: 

The different affiliations involved in multi-affiliation are merged.

The abundances are added together.

It is the most abundant ASV seed that is kept.

34



same database used for taxonomic affiliation

Yes, we have combined sequences

Here, we wanted to 
aggregate ASVs only if 
they are very closed

35

UNITE 8.2 ITS1





Would you like to take your analysis 
further?
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FROGS Tree



FROGS BIOM to TSV
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FROGSSTAT Phyloseq Import Data



FROGSSTAT Phyloseq Import Data
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FROGSSTAT Phyloseq Import Data



Le phylum des Basidiomycota est éclaté en 
plusieurs endroits de l’arbre, données Unifrac à 
considérer avec précautions

Ce bloc correspond aux multiples clusters 
artificial_combined
On le sait en comparant un historique n’acceptant 
pas en preprocess les unmerged.
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