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Avant-propos




New tool hames




Tool names with
numbers to make it
easier to link tools,
especially basic
tools.

More name blocks.

FROGS_
FROGSSTATS_
FROGSFUNC_

FROGS_8 Demultiplex reads Attribute reads to samples in function of inner barcode

FROGS_1 Pre-process merging, dencising and dereplication

FROGS_2 Clustering swarm Single-linkage clustering on sequences

FROGS_Cluster_Stat Process some metrics on clusters

FROGS_3 Remove chimera Remove PCR chimera in each sample

FROGS_4 Cluster filters Filters clusters on several criteria.

FROGS ITSx Extract the highly variable ITS1 and ITS2 subregions from ITS sequences

FROGS_5 Taxonomic affiliation Taxonomic affiliation of each ASV's seed by RDPtools and BLAST
FROGS Affiliation Filters Filters ASVs on several affiliation criteria

FROGS Affiliation postprocess Aggregates ASVs based on alignment metrics

FROGS Abundance normalisation Nomalise ASV abundance.

FROGS Tree Reconstruction of phylogenetic tree

FROGS_6_Affiliation_Stat Process some metrics on taxonomies

FROGS BIOM to std BIOM Converts a FROGS BIOM in fully compatible BIOM

FROGS BIOM to TSV Converts a BIOM file in TSV file

FROGS TSV _to BIOM Converts a TSV file in a BIOM file 1

FROGSSTAT Phyloseq Import Data from 3 files: biomfile, samplefile, treefile

FROGSSTAT Phyloseq Composition Visualisation with bar plot and composition plot

FROGSSTAT Phyloseq Alpha Diversity with richness plot

FROGSSTAT Phyloseq Beta Diversity distance matrix

FROGSSTAT Phyloseq Sample Clustering of samples using different linkage methods

FROGSSTAT Phyloseq Siruciure Visualisation with heatmap plot and ordination plot

FROGSSTAT Phyloseq Multivariate Analysis Of Variance perform Multivariate Analysis of Variance (MANCWA)
FROGSSTAT DESeq? Preprocess import a Phyloseq object and prepare it for DESeq2 differential abundance analysis
FROGSSTAT DESeq? Visualisation to extract and visualise differentially abundant ASVs or functions
FROGSFUNC_1_placeseqs_and_copynumbers Places ASVs into a reference phylogenetic tree.
FROGSFUNC_2_functions Calculates functions abundances in each sample.
FROGSFUNC_3_pathways Calculates pathway abundances in each sample.




OTU - ASV




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.

* Infact, 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 Maheée 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.
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ASV process In FROGS

FROGS_3 Remove
e ——distance =1 ' chimera (o 2 filters concerns ASV h
e -—seeds = variants of production

e VSEARCH with de

v'the cluster prevalence
novo UCHIME method p.
. . v'the cluster size
¢ innovative cross-

sample validation step

amplified sequences

\_ ) \ 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.
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New tools, new
parameters
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Pre-process tool




What does the Pre-process tool do?
> 3

= 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 VSEARCH: a versatile open source tool for metagenomics.

Rognes T, Flouri T, Nichols B, Quince C, Mahé F.
= Delete sequences with ambiguous bases (N) Peer). 2016 Oct 18;4:e2584. eCollection 2016.
- Derep“cation 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

u + removing homopolymers (Size = 8 ) for 454 data PEAR: a fast and accurate lllumina Paired-End reAd mergeR
J. Zhang, K. Kobert, T. Flouri, A. Stamatakis,

=+ quality filter for 454 data

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



Exemples of different preprocess
panels for your future personal uses.




A — for short reads from illumina

llumina
r

Select the sequencing technology used to produce the sequences.




A — for short reads from illumina

llumina

Or

Input type

TAR Archive

Samples files can be provided in a single TAR archive or sample by sample (with cne or two files each).

TAR archive file

0 1] [ | 1: chaillou_withprimers_g4renamedsamples_V1V3_10000seq_R1RZ.tar.gz

The TAR file containing the sequences file(s) for each sample,

Input type

Files by samples

Samples files can be provided in a single TAR archive or sample by sample (with one or two files each).
Are reads already merged ?
No
Yes = The inputs contain 1 file by sample : R1 and R2 pairg are already merged in one sequence,
Samples
1: Samples
Name

sampled

The sample name.

Reads 1

I (| 252 sampled_R1.fastq

R1 FASTQ file of paired-end reads.
Reads 2

b D | 251: sampleA_R2.fastq

R2 FASTC file of paired-end reads.

= Insert Samples




A — for short reads from illumina

Are reads already merged ?

Need to merge -

Yes = The archive contains 1 file by sample : R1 and R2 pairs are already merged in one sequence,
rea dS Reads 1 size

300

Numina 28l

The maximum read? size,

Reads 2 size
300
The maximum read? size,
Mismatch rate
0.1
The maximum rate of mismatches in the overlap region (--mismatch-rate)
Merge software

Vsearch

Select the software to merge paired-end reads (--merge-software)

You need to keep
unmerged reads
(ITS, ...)

Would you like to keep unmerged reads?

& Mo, unmerged reads will be excluded.

O Yes, unmerged reads will be artificially combined.

Mo = Unmerged reads will be excluded; Yes = unmerged reads will be artificially combined with 100 N. (default No) (--keep-unmerged)

Are reads already merged ?
Reads are
Yes
already merged

Yes = The archive contains 1 file by sample : R1 and R2 pairs are already merged in one sequence.




A — for short reads from illumina

Need to merge
reads

. 4 You need to keep
lllumina : unmerged reads
(ITS, ...)

Size amplicon
filter

Minimum amplicon size

380
Reads are

The minimum size of the amplicons (with primers) (--min-amplicon-size)

already merged

Maximum amplicon size

500

The maximum size of the amplicons (with primers) (--max-amplicon-size)




Illumina

A — for short reads from illumina

Need to
merge reads

Reads are
already
merged

Amplicons

have PCR
primers

You need to
keep

unmerged
reads (ITS, ...)

Or

Amplicons
have not
PCR
primers

Do the sequences have PCR primers?

@ Yes degenerate primer

O Ne are accepted

5* primer (IUPAC code)
AGAGTTTGATCCTGGCTCAG

The 3' primer sequence (wildcards are accepted]. This primer must be written in 3' to 3' orientation
(see details in 'Primers parameters' help section) (--five-prirn-primer)

3" primer

CCAGCAGCCGCEGTAAT

The 3' primer sequence (wildcards are accepted). This primer must be written in 5' to 3' orientation
(see details in 'Primers parameters’ help section) (--three-prim-primer)

Do the sequences have PCR primers?

O Yes
&) Mo




B — for long reads from Pacbio or ONT

Longreads (PACEBIC, ONT)

Select the sequencing technology used to produce the sequences,




B — for long reads from Pacbio or ONT

Input type

TAR Archive

Samples files can be provided in single archive or with one file by sample,

TAR archive file

O 0| O 1: longread_hifi_165_8species.tar.gz

Or The TAR file containing the sequences file for each sample.

Longreads

Input type

Sequencer

Longreads (PACEBIC, ONT)

One file by sample

Samples files can be provided in single archive or with one file by sample.

Select the sequencing technology used to produce the sequences,

Samples
1: Samples
Name

Mockbact

The sample name.

Sequence file

O L] | 11: Mockbact. fastg

FASTC file of sarmple.

=+ Insert Samples




B — for long reads from Pacbio or ONT

Size amplicon

Longreads Or filter

Minimum amplicon size

1000

The minimum size for the amplicons (with primers) (--min-amplicon-size)

Maximum amplicon size

2000

The maximurm size for the amplicens (with primers) (--max_amplicon-size)




Longreads

B — for long reads from Pacbio or ONT

Or

Amplicons
have PCR
primers

Amplicons
have not
PCR
primers

Do the sequences have PCR primers?

) Yes
2 Mo

5" primer
AGRGTTY GATYMTGGCTCAG

The 5 primer sequence (wildcards are accepted). This primer must be written in 3' to 3' orientation
(see details in 'Primers parameters’ help section) (--five-prim-primer)

3" primer
AAGTCGTAACAAGETARCY

The 3' primer sequence (wildcards are accepted). This primer must be written in 3' to 3' orientation
(see details in 'Primers parameters' help section) (--three-prim-primer)

Do the sequences have PCR primers?

O Yes
& No




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:

Imagine a real amplicon sequence of 400bp
400bp

Imagine a Miseq paired sequencing of 2x250bp
R1: 250bp

>

R2 : 250bp
<€

Reconstructing amplicon sequence is possible thanks to the overlap region

Merged sequence length : 400bp, with 100bp overlap



The aim of Vsearch is to merge R1 with R2

Case of a sequencing of over-gverlapping sequences:

Imagine a real amplicon sequence of 200bp
200bp

Imagine a Miseq paired sequencing of 2x250bp
R1 : 250bp

>

R2 : 250bp
<€

FROGS takes in charge this case in trimming over bases
200bp

Merged sequence length : 200bp, with 100% overlap




Practice:




Exercise

Go to « 165 » history

Launch the pre-process tool on that data set

— objective: understand Vsearch software




16S dataset presentation:

A real analysis provided by Stéphane Chaillou et al.

bacterial communities.

8 environment types (EnvType) :
= Meat - Ground Beef, Ground veal, Poultry sausage, Diced bacon

= Seafood - Cooked schrimps, Smoked salmon, Salmon filet, Cod filet

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: = with 10% chimeras

* 64 samples of 16S amplicons “ Primers for V1-V3:
= 5 AGAGTTTGATCCTGGCTCAG 3’

* R1 and R2 overlapping reads of 300 bases.
* 5" CCAGCAGCCGCGGTAAT 3’

= 8 replicates per condition

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

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.



FROGS_1 Pre-process merging, denoising and dereplication [Galaxy Version 4.1.0+galaxy1)

Sequencer
lNlumina

Select the sequencing technology used to produce the sequences,
Input type

TAR Archive

Samples files can be provided in a single TAR archive or sample by sample [with one or two files each).
TAR archive file

[ O & [ | 1: chaillou_withprimers_gdrenamedsamples_V1V3_10000seq_R1R2.tar.gz

The TAR file containing the sequences file[s) for each sample.

Are reads already merged ?

Mo

Yes = The archive contains 1 file by sample : R1 and R2 pairs are already merged in one sequence,
Reads 1 size

300

The maximum read? size.
Reads 2 size

300
The maximum read2 size.
Mismatch rate

0.1

The maximum rate of mismatches in the overlap region [--mismatch-rate]

Merge software

select the software to merge paired-end reads [--merge-software]

Would you like to keep unmerged reads?

& Mo, unmerged reads will be excluded.
O Yes, unmerged reads will be artificially combined.

Mo = Unmerged reads will be excluded; Yes = unmerged reads will be artificially combined with 100 M. [default Mo] [--keep-unmerged)



The maximum sidg of the a

Do the sequences

5" primer

0N N\
\ AN

AN

[ AGAGITTGATECTGGC[CAR

The 5" primer sequence [wild 5 are accepted). This primer mu

3" primer

e written in 5 to 3' orientation [see details in "Primers parameters’ help section) [-five-prim-primer)}

[ CCAGCAGCCGCGGTAAT \

The 2" primer sequence (wildcards are agcepted), This primer must be written in 5" to

Amplicon

orientation [see details in 'Primers parameters’ help section) [--three-prim-primer]

10k

5k

Nb sequences




Minimum amplicon size

400
The minimum size of the amplicons [with primers) [--min-amplicon-size)
Maximum amplicon size

520
The maximum size of the amplicons (with primers) (--max-amplicon-size)
Do the sequences have PCR primers?

=) Yes
O Mo

5" primer

AGAGTTTGATCCTGGCTCAG

Primer R1: AGAGTTTGATCCTGGCTCAG

The 5" primer sequence (wildcards are accepted). This primer must be writts

reverse transcribed Primer R2 : CCAGCAGCCGCGGTAAT

3" primer

CCAGCAGCCGCGGTAAT

The 2" primer sequence (wildcards are accepted), This primer must be written in 5" to 3° orientation (see details in 'Primers parameters’ help section] [--three-prim-primer)

Ex: read R1 Ex: read R2

@63_0 reference=ASV_00517 position=1..300 @63_0 reference=ASV_00517 position=1..300 errors=5%G
AGAGTTTGATCCTGGCTCAGgatgaacgctagegggaggcttaacacatgcaagecgagggs ATTACCGCGGCTGCTGGeacggagttagecggtgcttattettctggtaccttcagetacttacac
tagaattagcttgctaatttgagaccggcgcacgggtgegtaacgegtatgcaacttgecctactgaaaa gtaagtaggtttatccccagataaaagtagtttacaacccataaggcecgtcatcctacacgegggatggce
ggatagcccagagaaatttggattaatactttataatagactgaatggcatcatttagttttgaaagattt tggatcaggcttccacccattgtccaatattcctcactgetgecteccgtaggagtetggtecgtgtctcag
atcgcagtaggataggcatgcgtaagattagatagttggtgaggtaacggctcaccaagtcgacgatct taccagtgtgggggttcaccctctcaggecccctaaagatcgtegacttggtgagecgttacctcaccaa
ttagggggcctgagagggtgaaccccca ctatctaatcttacgcatgect

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



https://www.bioinformatics.nl/cgi-bin/emboss/revseq
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Clustering tool




FROGS Clustering swarm Single-linkage clustering on seguences (Galaxy \Version 3.2.1) * Options

Sequences file

(i I |2: FROGS Pre-process: dereplicated.fasta

The dereplicated sequences file (format: fasta).

Count file

fEI | |3: FROGS Pre-process: count.isy

It contains the count by sample for each sequence (format: TSV,

v |

FROGS guidelines version

Mew guidelines from wversion 3.2

Denoizing step prior to a d3 clustering 15 no more recommended since FROGS 3.2, but vou can stll choose it
Agg

regation distance clustering

Maximum number of differences between sequences in each aggregation swarm step. (recommended d=1)
Refine OTU clustering

S
Yes
=3 | . S ®
-fastidious optionJwhich is recommended and only usable in association with a distance .

" Execute

\

longer but more accurate

O—O small OTU (made of 2 rare amplicons)

{__; virtual amplicon

Mahé, Frédéric et al. “Swarm v2: highly-scalable and high-resolution amplicon
clustering.” PeerJvol. 3 €1420. 10 Dec. 2015, doi:10.7717/peerj.1420




Practice:




Exercise

Go to « 165 » history
* Launch the FROGS_2 clustering swarm

* Launch the FROGS_3 remove chimera
*  Launch the FROGS_Cluster_Stat




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 s 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 ?



Ql1b: How many sequences that represent ? So what abundance?
Qlc: What do you conclude ?

1a: How many clusters are kept after chimera removal?
[ Answer 1 ] Q y P

Remove summary

Clusters Abundance

Removed - 14,395

Removed - 14,015

" Kept : 555,076

Here, chimera clusters Removed clusters are low
6023 clusters are kept.
represent many clusters ~70% abundance clusters.

The 14015 removed clusters

represent ~2.5 % of sequences but very few sequences.




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

Abundance
Abundance of the most
of the most Individual abundant
% Cluster % Cluster Chimeric Chimeric abundant Individual chimera individual
Clusters Clusters abundance abundance clusters abundance chimera chimera abundance chimera
Sample kept kept kept kept removed removed removed 1} detected detected detected
VHT0.LOTO2 205 35.30 8,862 The largest cluster 410 372 445 19
MVTO.LOT10 254 60.48 9,313 of chimeras 180 10 | 169 304 92
contained 19
WHTO.LOTOS 261 4587 8,852 332 10 310 344 1
sequences.
WHTO.LOTO 1598 3542 8,832 95,90 301 378 8 365 382

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

by the cross
validation




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

Abundance
Abundance of the most
of the most Individual abundant
% Cluster % Cluster Chimeric Chimeric abundant Individual chimera individual
Clusters Clusters abundance abundance clusters abundance chimera chimera abundance chimera
Sample kept kept kept kept removed removed removed 1} detected detected detected
VHT0.LOTO2 205 35.30 8,862 The largest cluster 410 372 445 19
MVTO.LOT10 254 60.48 9,313 of chimeras 180 10 | 169 304 92
contained 19
WHTO.LOTOS 261 4587 8,852 332 10 310 344 1
sequences.
WHTO.LOTO 1598 3542 8,832 95,90 301 378 8 365 382

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

by the cross
validation




Q3b: What are their abundance?
Q3c: What do you conclude ?

Cluster_Stat report
Cluster size 1. Number of cluster % of all clusters after clustering

Q3a: Of what are mainly composed singleton ? (compare with previous report.html)
Answer 3

1 19,267 96.15
2 1530 0.75
3 22 011
4 10 0,05 Most small clusters
are composed of
lInEES
Cluster size 1 Mumber of cluster % of all clusters
1 5,387 oo Cluster_Stat report after
chimera removing
2 49 .81
3 15 0.25
4 7 012
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Cluster Filter tool




A- Cluster Filter

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.



FROGS_4 Cluster filters Filters clusters on several criteria. (Galaxy Version 4.1.0+galaxy1) ¥ Favorite » Options

Sequence file

O D | o 15 FROGS5_4 Cluster filters: clusterFilters_sequences.fasta - =

. : The sequence file to filter [format: FASTA)
One tool, 4 criteria Abundance file

I L I 14 FROGS_4 Cluster filkers: clusterFilters_abundance.biom - =]
The abundance file to filter (format: BICOM]

Minimum prevalence method

all samples -

Minimum prevalence

Fill the field only if you want this treatment. Keep custer if it is present in at least this number of samples.

Minimum cluster abundancy as proportion or count. We recommend to use a proportion of 0.00005.
as proportion -

Minimum proportion of sequences abundancy to keep cluster

Fill the field only if you want this treatment, Example: 0.00005, recommended by Bokulich et al 2013, to keep cluster with at least 0.005% of all sequences [--min_abundance)
N biggest clusters

Fill the fields only if you want this treatment. Keep the N biggest clusters [--nb-biggest-clusters)

Search for contaminant clusters.

Mo contaminant filter -

O & O

Either you use your own contaminant fasta file or you select one among available ones, [--contaminant)



@ Prevalence filter — option 1

FROGS_4 Cluster filters Filters clusters on several criteria. (Galaxy Version 4.1.0 +galaxy1) ¥ Favorite = Options
Segquences file
O | O 9: FROGS Remove chimera: non_chimera.fasta | | B

The sequence file to filter [format: FASTA)

Abundance file

O | O 10: FROGS Remove chimera: non_chimera_abundance.biom - =

The abundance file to filter (format: BICKM]

Minimum prevalence method

all samples -

Minimum prevalence

4 Here, user wants that each cluster are present in at least 4 samples.

Fill the field only if you want this treatment., Keep OTU if it is present in at least this number of samples.




@ Prevalence filter — option 2

FROGS_4 Cluster filters Filters clusters on several criteria. (Galaxy Version 4.1.0+galaxy1) ¥ Favorite * Options
Sequences file
I A I A % FROGS Remove chimera: non_chimera.fasta | B

The sequence file to filter (format: FASTA)

Abundance file

Ol m| o 10: FROGS Remove chimera: non_chimera_abundance.biom - =

The abundance file to filter (format: BIOR)

Minimum prevalence method

Need to know group
replicate identification -

composition

File of replicated sample names
O o o 12: chaillou_replicate_information.tsv

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

Replicate file to link each sample to its group (cf. Help section).

Minimum prevalence

0.5

Fill the field only if you want this treatment. Keep OTU present in at least this proportion of replicates in at least one group (must be a proportion between 0 and 1).




@ 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.

¢ |zamplel rich
Example: | e [ Thanks to get data tool, ]

sample3 rich oy .
SeAal:  Srachan add it in your history

sample’ richAB
sampled richaB
sample’ richaB
sampleld richaB
sampleS low
samplel0D lowhB
samplell lowhB
samplel? aprilzl
samplel3 april2l




@ 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

samplel
gamplel
sample3
sample4d
sample>
sampleg
sample’
zamplel
sampleb
samplelD
samplell
samplel2
samplell

rich
rich
rich
richaB
richaB
richaAB
richAB
richAB
low
lowhB
lowhE
april2l
april2l

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

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII%IIIIIIIIIIII




@ Prevalence filter — option 2

mistakes not to be made:

rich
rich

=3 rich
rich AB
richAB
richAB
richAB

amplel rich sample rich
ample? rich sample - rich
ample3 rich sample 3 rich
ampled richAB sampled richAB
ample5 richAB : 5 richAB
ample6 richAB samplet richAB

ample? richAB sampley richAB

low
29 lowAB
amplel® lowdB
amplell lowdB
mplel? april2l
april2l

ampled low sampled low
ample9 lowAB sample9 lowAB
ampleld lowdB samplel® lowAB
amplell lowAB samplell lowAB
amplel2 april2l samplel? april2l
amplel3 april2l samplel3d aprilll

L T 1 O T ¥ Y O 1 Y T ¥ T O 1 Y T W R 5 |

Creates Creates
valid artificially 3 artificially 3
columns columns




@ Cluster size filter

Minimum cluster abundancy as proportion or count. We recommend to use a proportion of 0.00005.

as proportion -

Minimum proportion of sequences abundancy to keep cluster

5e-05

Fill theftd only if you want this treatment, Example: 0.00005, recommended by Bokulich et al 2013, to keep cluster with at least 0,005% of all sequences [--min_abundance)

OR

Minimum cluster abundancy as proportion or count. We recommend to use a proportion of 0.00005.

as count -

Minimum number of sequences to keep cluster

o T N N N N N N N N N R R S R R
-————————————————————————————,

2
Fill the field anl U want this treatment, Ex 2 to keep cluster with at least 2 sequences, so remove single singleton (--min_abundance)
B e . S ——— .—l
Here, user wants that each cluster has an Here, user wants that each cluster has an
abundance representing at least 0.005% of total abundance at least equals to 2 sequences -> single

number of sequences (i.e. 0.00005). singleton will be removed.




Filter : Keep biggest cluster

N biggest clusters

50

Fill the fields only if you want this treatment. Keep the N biggest clusters [--nb-biggest-clusters)

[ Here, user wants to keep the 50 biggest clusters. ]




@Contaminant filter

o ™ S S S

U4 \
Search for contaminant clusters.

Use contaminant FASTA file from the server -

Either you use your own contaminant fasta file or you select one among available ones. [--contaminant]
Contaminant databank

ohix Remove phiX sequence (use as buffer while sequencing)

For example the phiX databank (the phiX is a control added in lllumina sequencing technologies).

O R Search for contaminant clusters.

Use contaminant FASTA file from the server

Either you use your own contaminant fasta file or you select one among available ones. (--contaminant)

Contaminant databank

Arabidopsis TAIR10 Chloroplast and mitochondria Remove Ch IoroplaStlc d nd

For example the phiX databank (the phiX is a control added in lllumina sequencing technologies). m ItOChond rlal 16S Seq uences Of
OR A. Thaliana

Search for contaminant clusters,
Use contaminant FASTA file from the history -
Either you use your own contaminant fasta file or you select one among available ones, [--contaminant)
Select a contaminante reference from history

O b o 18: contaminant.fasta

B e e T T T T L e

Add in your history (with getadata tool)
e S S Sas your own file of contaminant e =2
sequences in fasta format.

oA ™ N N N N N N

4

4




Practice:

LAUNCH THE CLUSTER FILTER TOOL




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 () of the totality of the sequences
= cluster of phiX ) must be removed

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

(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 lllumina amplicon sequencing.
Bokulich NA1, Subramanian S, Faith JJ, Gevers D, Gordon JI, Knight R, Mills DA, Caporaso JG.

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



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 BHTO.LOTO8 ? To retrieve this information, which tool
do you need to launch previously ?



FROGS_4 Cluster filters Filters clusters on several criteria. (Galaxy Version 4.1.0+galaxy1) o7 Favorite = Options

Answer 1
Sequence file
1 O B 10 FROGS_3 Remove chimera: non_chimera.fasta
Outputs
The sequence file to filter [format: FASTA)
Abundance file
17: FROGS_4 Cluster filters: report.html
D 0| o 11: FROGS5_3 Remove chimera: non_chimera_abundance.biom
16 FROGS_4 Cluster filters: excluded.tsw
The abundance file to filter (format: BICM]
15: FROGS_4 Cluster filters: clusterFilters_sequences.fasta
Minimum prevalence method
all samples 14: FROGS_4 Cluster filters: clusterFilters_abundance.biom
Minimum prevalence
PR—
4
—
Fill the field only if you want this treatment. Keep cluster if it is present in at least this number of samples.
Minimum cluster abundancy as proportion or count. We recommend to use a proportion of 0.00005.
as proportion -
Minimum proportion of sequences abundancy to keep cluster
0.00005
g field only if you want this treatment, Example: 0.00005, recommended by Bokulich et al 2013, to keep cluster with at least 0.005% of all sequences [--min_abundance)
clusters
0.005% = 0.0000

Fill the fields only if you want this treatment, Keep the N biggest custers [--nb-biggest-clusters)

Search for contaminant clusters.
Use contaminant FASTA file from the server -

Either you use your own contaminant fasta file or you select one among available ones, [--contaminant)
Contaminant databank

phiX v

For example the phiX databank (the phiX is a control added in lllumina sequencing technologies).



Two tabs to explore
m Filters by samples

Filters summary

ASVs 2

4 Kept: 495

/

i/

Removed - 5,528

Abundance

Remowved - 7,556
[

Kept
Sequences: 9B.6%

Kept - 547,520




[ Answer 2 ]

SR Filters by samples [ pu——

Details by samples

You can sort the table by header Search;

Show 1w % entries
Sample —
name Initial Kept 7
_—
SFTO.LOTOE 438 34
SFTOLOTOV 278 (s3]
SFTO.LOTON 32 Fit)
SFTO.LOTOE 339 88
COTO.LOTO2 240 92
NMYTOLOTTO 254 =]
SFTO.LOTO3 196 a7
BHTO.LOTOR 173 as
COTO.LOTOY 190 a9
SFTOLATOS 215 105

Present in less
than 4 samples

Pr—

381
N —

91

220

230

147

156

g2

73

90

108

Abundance < 0.005% (i.e Present in databank of
28 sequences ) contaminants
pr—
403 ]
e
212
oo i.e. this sample has
only very small
251 clusters that are
148 shared by very few
other samples.
138
a8 0
73 )
a1 i}
109 0



Filters intersections

Draw a Venn to see which A5Vs had been deleted by the filters chosen (Maximum & options):

Venn on removed ASVs

Present in less

28 Venn

Abundance < —
05% (i.e 28

nces )

Present in databank of contaminants

No phiX sequence.
Most clusters are both

small and not shared
by 4 samples.




Clusters distribution Sequences distribution Samples distribution
Answer 4

Sequences count

report.html of ClusterStat
tool _
Show o % entries Search:
Total Shared Own Total Shared Own

Sample T clusters clusters clusters sequences sequences sequences
BHTO.LOTO1 98 98 0 8,690 8,690 0
BHTO.LOTO3 135 135 0 8,377 8,377 0
BHTO.LOTO4 150 150 0 8,643 8,643 0
BHTO.LOTOS 140 140 0 8,544 8,544 0
BHTO.LOTO6 145 145 0 8,646 8,646 0

Because of the "prevalence

= 4" criterion. there is no BHTO.LOTO7 150 150 0 8,671 8,671 0

7

Ionger an "own cluster" for [ BHTO.LOTOS 195 195 0 ] 8,479 8,479 0

any sample.
BHTO.LOT10 165 165 0 3,606 8,606 0
CDTO.LOTOZ 92 92 0 8,750 8,750 0

COTO.LOTO4 161 161 0 8,605 8,605 o



0D x

# 0 FROGE ITSx

Sequence Hie

Abundance fi= *

10 Er out_esocluded |fasta) ¥
0 <& out_tsta ifasta) i

0 <& cut_sbundance_blom
[=10=1 g 1)

10 E» summary_Hie (html) 3

Basic tools ++

# B FROGS

Affillation Fillers

F 1= FROGE o = f
Abundance nommaisation

Sequence fie *

() Abundance fie *
() Sequence file *

() Abundance fie -
[ @ output_tasta (fasta) £
[ @ output_blom (bsamity

[ @ summary_file {htmi} B (hami)

[ & output_blom (bfamly
0@ outout_fmpaced itsvh
0@ outout_muitine v
[ @ output_summary

# v FROGS

Affilation posiprocess

() Sequence file *
b} Aburdance Hie

[ ® blom_out |

[ @ tz=ta_out |fasta) 3

[ ® compo_out [tsv] 3

0D =

blom1) k]

# 1 FROGS_ @

Demultiplex reads

Ey Barcode fil= *

By Sel=ct fastq datas=t *

[ @ demultiplexed_archive

[tar) )
O®

undemuttiplexed_archive

(tar] )
[ @ summiary (t=vi >

o =

# T FROGE Pre-

process

£} TAR archibee fie *

[ 4@ dereplicated_fiie
ifastaj ¥

[ @ count_fie [15v] 3

[ @ summary_file {h2mill b

& T FROGS_2

[k}

Clustering swarm

§) Seouences fie ¢
fy Count file= *
[ & s=ed_f= {fasta)

[ & abundance_blom
{blom1]

[ & =warms_composition
(oo

x # 4 FROGE_Z
ReEmove chimera

[} Sequences fie (format:

FAZTA)
() Abundance Hie (format:
2| =0
[ ® naon_chimera_fasta
b [fasta}
[ @ cut_sbundance_alom
£

[eSamiT)

[ @ summary_tile (hami]

# 0 FROL

# 7 FROG5_A
Tamonomic affiiation

0D =

Chuster fitters

[} Sequence file *

f} Abundancs M= ©

[ ® cutput_biom [Blom} )

[ cutput_fasta ffastal £

0 ® cotput_excluded itz gy |_D & 24rmmany intmd "

[ cutput_summary
Chirml) ]

Priploseq Import Data

f) Abundance blom fil= with
teoonomical metadata
{farmat: BIOM] *

§) Metadata associated o
samgles (formak TSV *

£) Taranomic tres Hie (format:
Hewick)

] @ data (rdata}

04 il (et

FROGSSTAT

Piyioseq Compasttion
Visualsation

F o F

sSTaT O o
Phyloseq Alpha Diversity

Phyicseq abject (format:
RiDataj *

O @ aipha rtsv)

O @ rmmil (i

ar O =
Prylosen Bets Diversity

F T FROGE

() Frivicseq abject (format:

# It FROGES
Phylos=q Sample

Priiosmg object (fammat
RiDwta) *

The bets diversity distance
matrix = *

O @ rmi (rtmiy )

- FROGESTAT D X

Prylosen Structure
Visualization

Phyloseq oi)sct (format
roata) ¢

The beta diversity distance
matrix file *

O 4@ narmi

{rmi}

TAET 0 X
Phyloseq Multhariale Anatysis

Of Varfance

Phylaseq chject [formak
ROata) *

The beta diversity distance
matrix e *

i 100 4E» b ham) ¥

# 24 FROGSSTAT
DESenZ Freprocess

0 =

Phyloseq object *

[ @ ods_asw {rdata)

}r -

WHSESTAT
DES=q2 Wisualisation

o x

() Data object (format:
data.ROata) *

&) DES=n2 coject (lormat

[0 < ntrml i) £

FraurFRoGSEIOM D X

i =id HEOM

() Anundance Hie *

[ 4 outpus_biom nsam)

[ & output_blast_detalls
(v

FoRiE

FROGS_6_AMMEation_Stat

oD x

Apundance Hie *

[ @ summiary_tiLe {imil} 3

Sequence Hie *

Blom file *
O] <& qut_tree (nha

[0 E» el chirmi)

1]

E_Cluster_Siat

10l “E» summary_Hie (html)

F 2o

0 x
FROGEF LINC_1_plac=s=gs_an
O_comrumbers

B Sequence tlie *

Blom fil= *

10l ® summary_Hie intmly
10 Fr output_tree {rinxj

O <& excluded (v}

) @ output_tasta [fasta)
10 ®r closests_ret (s
10l ® output_intam {biom1)

10l F output_marker (v}

& W FROGE
to TEV

BEIoM 0 x

i) Abundance = *

Sequences His [aptional)

O <Fr tmw_fi= [R5

10 E rraatti_am_tlie v

Basic tools

F 6 FROGS
TEW_to_BIOM

f) Abundance TSV Flle *

£) Muitl_atfiiation TSV Fli=

¥ 0@ blom_tile {bdom1) ()

# o7 o x
FROGSFUNC_Z_functions

Efom Hie

b} Sequence fil= *

[y Tre= Hie *

£y Marker Hie *

0@ summan._ e ey
[ @ cutpuf_btom (biaml)
[ @ cutpuf_fasta (fasta}

[ @ output_ctu_norm [tsv)
[ 48 output_weighted (tsv]

[ @ cutput_escluded {tsv)

[0 & output_copy_ec_abund

Utilities
8 o =
FROGSFUNC_3 pathways
Funcifon abundance Hie *

[ @ summary_file {htmil}

O @ aound itz

» FROGSFUNC




Affiliation tool




FROGS 5 Taxonomic affiliation Taxonomic affiliation of each ASV's seed by RDPtools and ELAST (Galaxy Version 4.1.0+galaxy1) 7 Favarite

* Options

Using reference database

165 SILVA 138.1 Start to write the beginning of your amplicon name to see all available databases

Select reference from the list

Also perform RDP assignation? () pt|o nal

{0 Yes
& Mo

Taxonomy affiliation will be perform thanks to Blast, This option allows to perfarm it also with RDP classifier tool [default MNo) [--rdp)

Taxonomic ranks

Domain Phylum Class Order Family Genus Species

The aordered taxonomic rank levels stored in BIOM. Each rank is separated by one space [--taxonomic-ranks)

Sequence file

O|@ o 15 FROGS_4 Cluster filters: clusterFilters_sequences.fasta - =

The sequences to affiliated [format: FASTA]

Abundance file

O @ O 14 FROGS_4 Cluster filters: clusterFilters_abundance.biom - =

http://genoweb.toulouse.inra.fr/frogs databanks/
assignation/readme.txt



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

Available databases in FROGS

http://genoweb.toulouse.inra.fr/frogs databanks/assignation/readme.txt

For exemples:

‘ TS | 168| coi

ITS1 extract 16S SILVA Pintaill®® 138.1 COI MIDORI LONGEST SP GB242

ITS UNITE Eukaryote 8.2 165 SILVA Pintail5@ 138.1 COI MIDORI MARINE 28188221

ITS UNITE Fungi 8.2 165 SILVA Pintaild® 138.1 COI MIDORI 26158221

ITS UNITE 7.1 165 SILVA 138.1 COI BOLD 1percentN 226819

ITS UNITE Eukaryote 8.0 165 MIDAS 5132.3.6 COI BOLD 22019

ITS UNITE Fungi 6.3 165 EZBioCloud 52018 COI BOLD 852022
165 DAIRYdb V1.1.2 COI MIDORI UNIQ SP GB249
165 Greengenes 13.5 COI MIDORI LONGEST SP GB249

165 MIDAS 5138.1_v4.81

165 DAIRYdb v2.8 28218481V2.80_20218481

165 REFseq Bacteria 20230726 m.
165 REFseq Archaea 20230726

165-1T5-235 GTDB 08-R5214 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.

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

silval3s.1 165

zilval3g.1 pintaill00 165

zilval3g.1 pintaild0 165

zilval3g.1 pintails0 165 _
silval38.1 185

silval3s.l 235
silval3s.1l 285

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



Silva pintail or not pintail ?

Blast multi-affiliation summary Blast multi-affiliation summary

Multi-affiliation by taxonomic rank Multi-affiliation by taxonomic rank
60

30

X220
20

10
, . m . - i mu II ,

— e
Domain Phylum Class Order Family Genus Species Domain Phylum Class Order

% of multi-affiliated
% of multi-affilated

Family Genus Species
® OTUs & Sequences

© oTus  © Sequences




Exemple between silva 138.1 and silva 138.1 pintail 100

130 identical blast best hits on SILVA 138.1 pintail 100 databank

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 TypelA2 P.acn17
Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypelA2 P.acn31

Cluster_4 Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypelA2 P.acn33



Exemple between silva 138.1 and silva 138.1 pintail 100

267 identical blast best hits on SILVA 138.1 full databank

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 HLO96PA1
Cluster_4 Bacteria;Actinobacterint=-Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes KPA171202
Cluster_4 Bacteria;Actinobacte /\ ctinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes SK137
Cluster_4 Bacteria;Actinobact .’ . ctinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;unknown species

Cluster_4 Bacteria;Actinobacte erium;Cutibacterium acnes TypelA2 P.acn17
Cluster_4 Bacteria;Actinobacteriota;a terium;Cutibacterium acnes TypelA2 P.acn31
Cluster_4 Bacteria;Actinobacteri ctinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypelA2 P.acn33
7 Cluster_4 Bacteria;Firmicutes;Bacilli;Lactobacillales;Carnobacteriaceae;Dolosigranulum;unknown species

accession . sequence sequence alignment pintail
= organism name . : i S10A, ~ | taxono
\ e g length quality quality quality | my

N V)

[ ] KF100899 uncultured bacterium 1341 — — 1 Bacteriar Firmicutes» Bacilli...




How to choose the good affiliation ?

Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64

Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus

Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus saprophyticus

D83374.1.1477

CP007208.2831760.2833315
CP007208.1649831.1651386
CP007208.1426849.1428404
CP007208.1544187.1545742

CP013922.158756
CP013922.

.2851139.2852696
CP015922.2904966.2906523
013922.2899760.2901317
CP013922.1470936.1472493
CP013922.1685669.1687226
EU855225.1.1531

100
100
100
100

100
100
100

100
100
100
100

100
100
100

O O O O O o o

499
499
499
499

499
499
499




How to choose the good affiliation ?

* you have a preconceived notion

Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64
Cluster_64

Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus
Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus xylosus

Bacteria;Firmicutes;Bacilli;Staphylococcales;Staphylococcaceae;Staphylococcus;Staphylococcus saprophyticus

e you are familiar with the environment being studied
e you are looking for specific organisms as pathogens
* vyou collect bibliographical information

Ex:

D83374.1.1477
CP007208.2831760.2833315
CP007208.1649831.1651386
CP007208.1426849.1428404
CP007208.1544187.1545742
LT963439.723352.724884
CP013922.1587968.1589525
CP013922.2856345.2857902
CP013922.2851139.2852696
CP013922.2904966.2906523
CP013922.2899760.2901317
CP013922.1470936.1472493
CP013922.1685669.1687226
EU855225.1.1531

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

100
100

100
100
100
100
100
100
100
100
100
100
100

100
100

100
100

100
100
100
100
100
100
100
100

O OO0 000000 Oo0OOo0OOoOOoOo

be much more common in animals than in humans. S. xylosus has very occasionally been identified as a cause of human

infection.

499
499
499
499
499
499
499
499
499
499
499
499
499
499

Maybe, for this cluster, S. xylosus is better




A'ﬂ:l ‘ | at | O n eX p ‘ O re r https://shiny.migale.inrae.fr/app/affiliationexplorer

Affiliation explorer =

Upload Biom File
Affiliation selection Affiliation edition
Browse...  Galaxy37-ji

wpload complete Select OTU

Cluster 3= Update OTU Skip OTU

Optional: uplowd Fasta File

Cluster_3 -  conflicting affiliations, ambiguity at rank Species

Upload complete Select new affillation by clicking en a row (double click on o cell to edlt its content).
Click “Update OTU" to update affiietion fwith selected row) or “Skip OTU" o move 1o the next one

Upload MultiHits TSV File

Show| 10 ~|entries Search:
Browse..  Galaxyd2-[i S
Uiploe! oenpléte Kingdom Phylum Class Order Farmily GeEnus Species Blast 1D Sid o
1 Bactiria Firmicutis Bacilli Lactobacillales Lactobacillaceag Latilactobacillus Lactobacillus sakei CPO32640.225274.226851 100 100
ibmll:lad 2 Bacteria Firmicutes Bacilli Lactobacillales Lactobacillaceae Latilactobacillus unknown species KFE01977.1.1550 100 100
Showing 1 to  of 2 entries Previous 1 Mext

[ show sequence

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.



A'ﬁ:l ‘ | at | O n eX p ‘ O re r https://shiny.migale.inrae.fr/app/affiliationexplorer

Demo
video







Practice:

LAUNCH THE FROGS_5 TAXONOMIC AFFILIATION TOOL




Exercice:

Go to history « 16S » history

Launch the « FROGS_5 taxonomic affiliation » tool with

= SILVA 138.1 16S database pintail 100




FROGS_5 Taxonomic affiliation Taxonomic affiliation of each ASV's seed by RDPtools and BLAST [Galaxy Version 7 Favarite
4.1.0+galaxy1)

= Options

Using reference database

165 SIVA 138,1_pintail 100 -

Select reference from the list

Also perform RDP assignation?

O Yes
& No

Taxonomy affiliation will be perform thanks to Blast, This option allows to perform it also with RDP classifier tool (default Mo} (--rdp)

Taxonomic ranks

Domain Phylum Class Order Family Genus Species

The ordered taxonomic rank levels stored in BIOM. Each rank is separated by one space [--taxonomic-ranks)

Sequence file

O 18] | 15: FROGS_4 Cluster filters: clusterFilters_sequences.fasta - =

The sequences to affiliated (format: FASTA)
Abundance file

O 1k [ | 14: FROGS_4 Cluster filters: clusterFilters_abundance.biom - =

The abundance file (format: BIOM)




FROGS_0 Demultiplex reads Attribute reads to samples in functio
FROGS_1 Pre-process merging, denoising and dereplication
FROGS_2 Clustering swarm Single-linkage clustering on sequenc
FROGS_Cluster_Stat Process some metrics on clusters
° FROGS_3 Remove chimera Remove PCR chimera in each sample
E X r | FROGS_4 Cluster filters Filters clusters an several criteria,
e C S e FROGS ITSx Extract the highly variable IT51 and IT52 subregions f

FROGS_5 Taxonomic affiliation Taxonomic affiliation of each ASV"

FROGS_6_Affiliation_Stat Process some metrics on taxonomies

Use the Biom_to_TSV tool on this last file and click again on the "eye” @ FROGS Tree Reconsiruction of phylogenctictree
FROGS Affiliation Filters Filters ASVs on several affiliation criteria
On the neW OUtpUt generated- FROGS Affiliation postprocess Aggregates ASVs based on alignm
FROGS Abundance normalisation Mormalise ASV abundance,

FROGSFUNC_1_placeseqs_and_copynumbers Places ASVs intoar

FROGS BIOM to TSV Converts a BIOM file in TSV file (Galaxy Version 4.1.0+ galaxy1) Tra nSform the b|0m FROGSFUNC. 2 functions Calculates functions abundances in ear

. . - FROGSFUNC_3_pathways Calculates pathway abundances in eacl

Abundance file fl Ie In TSV fl Ie (easy FROGS BIOM to std BIOM Converts a FROGS BIOM in fully compa
D O || 20: FROGS_S Taxonomic affiliation: affiliation_abundance.biom to manlpulate on 5 [ S S L [ e B B SR 03 MR

[FRO'GS BIOM to TSV Converts a BIOM file in T3V file ]

The BIOM file to convert (format: BIOM) excel Or R) FROGSSTAT Phyloseq Import Data from 3 files: biomfile, samplefil

Seq file (opti 0 FROGSSTAT Phyloseq Composition Visualisation with bar plot an
uences me opuaona

FROGSSTAT Phyloseq Alpha Diversity with richness plot

O (] 15: FROG5_4 Cluster filters: clusterFilters_sequences.fasta . FROGSSTAT Phyl Beta Diversity dist tri
Optional but very useful, i e
FROGSSTAT Phyloseq Sample Clustering of samples using differe
The sequences file [format: fasta). If you use this option the sequences will be add in TSV, |nsert Sequence of ASV N FROGSSTAT Phyloseq Structure Visualisation with heatmap plot 2

Extract multi-alignments

9 tes Build the multi-affiliations.tsv: the list
of possible affiliations for each
ambiguous ASV with multiaffiliation

th e a b u n d a n ce ta b | e FROGSSTAT Phyloseq Multivariate Analysis Of Variance perform b

FROGSSTAT DESeqg? Preprocess import a Phyloseq object and pre

O Mo

FROGSSTAT DESeq? Visualisation to extract and visualise differen

If you have used FROGS_5_tax lignements in a second TSV,




# B FROGS
Formogsmmsa D =

Affillation Fillers

) Sequence fHie * F 1z FROGS o = () Sequence fie *

# v FROGS o =
Abundance nommaisation

Affilation posiprocess

Abundance fil= * fy Abundance fHie

.............................. B Sequence fe * | ;
0 & out_ewcluded fasty] ) O @ culputblom (ol gy 9 SSwsnce file
() Abundonce Hie *

0 F cut_tasta irasea ' 1 I I I I I T 1 o [ @ output_smpacted (vl @
[ @ output_tasta (fasta) £

b} Aburdance Hie

0 @ out_sbundance_hiom . 0@ cutpu_muttibst tm @ 0@ bicm_sut jblcm) y
|Blam} i B a S I C too I S ++ [ @ output_biom (paom @ [ @ output_summary [ @ ta=ta_out |fasta) £
0 <& sumimary_Hie thiml) ) [ @ summary_file {htmi} g thami ;.

[ ® compo_out [tsv] 3

# 1 FROGS @ A zrRosEqPe- O % & TFROGS 2 o x # 4 FROGS 2 P & 7 FROGS_5 [ & o x
Demuttiples reads process T —— Remove chimera Cluster fitters Tamnomic aftiiation FROGS__AMLation_Stat
= Seguences Hie *
() Barcode file ® By TAR archive fie * () Secuenoes e [} Sequences fie (format: [y Sequence file [} Sequence file
.............................. . R
[y Sel=ct fastq datas=t © [ 4@ dereplicated_fiie gy Count fi= * FASTA] () Abundances Hi= fy Abundance Hie *
.............................. (fasta) . P R O @ aut_tree (nhog
[ @ se=multipiexed_archive O @ s=ed_fe (tasta) &) B Ialnoe =t * [ & cutput_biom (ploml} @ [ @ biom_atmeatian
itar] ) 0@ count_rie 115w y BN pr— ) (0 @ mtemt (ntmi
[0 <& abuncance_blom [0 <& cutput_tasta tasta) y
0@ [ @ summary_tile {hamill 3 - & 0@ nan_chimera_fasta [ @ surnmary (htmi) )
- ! [fasta} ] [ @ cutput_escluded {t=e) . Y
uno=muttiplexed_archive O ) !
tar] » SHATTE_COmRESIEn [0 @ cut_abuncance_olom 0@ cutput_summary
ety ) .
[bfamity [htrml) 3
[ 4@ summary (tsv} » i |
[ @ summary_tile (hami] 0 @ summary_tike (ntmi) E B a S I C to O S

}‘ o — }" T4 FROGS BIOM O ™ }" TEFROGS EIDM D X }' 10: FROGS
1% F STaT O X ForeFroGssTaT D X o =i BIOM to TSV TSW_to BIOM

Prylossq Import Data - —~ = = = - =

b Phiyioseq Compaosition Piylosen Alpha Diversity Fiyloseq Beta Diversity
N Wisualisation () Abundance fHie * )} Abundance e £) Abundance TEV Flle *

§) Abundance blom fle with () Fhiyioseq abject (formait: () Fripsegaobdectiformat: | 0 T e e

toonomical metadata RData) * [ @ cutput_btom (aiaml) e jy Sequences Hi= laptianal) £y Multl_atriiation TSV Fli=

trarmatBIoMI | | rgmne | | e -

0@ alphap (v B O @ mml ity s [ & output_blast_detalls O @ tsv_mie (15w » 0 blom_tite {biom) £

[tz B
[ @ rtmil (et ;. }

§) Metadata associated o
samgles (formak TSV *

10 E rraatti_am_tlie v ¥

£) Taxanomic tres Hie (flormat:
Hewick) # It FROGES
.............................. Phylozeq Sample

Utilities

- FROGESTAT D X

TAET 0 X
Phyloseq Multhariale Anatysis

Prylosen Structure

0@ data indata) & Fhyriosen object (fammat: Wisualisation of Varlance F 2o 0D = # o7 o = A 28 o =
[0 ntml (it . ' FROGEFUNG_1_placessgs_an FROGSFUNC_2_functions FROGSFUNC_3_pathways
RDt2) {) Phyloseq oblect (format ) Phylaseq chject formak
d_copyruminers . _ N B .
£y The beta dewersity distance roata) * ROafa) * [y Etom Hie () Function abundance fle
1 . B Sequerce fie © |
mairix fibe [} The beta diversity distance ) The beta diversity dstance B Sequence file 0@ summary_fie mmip - g
5 - B y Blom fil= *
0@ rmi rami p | T mme ) Tre fie 0 @ ssuna t=u) >
O @ hami {rtmi} 4 O <E ntmi chamy ¥ O@® smmary e mmy g L o

Er gt 1 {rinx} )
o Pt dres i [ @ summary_file {h2mill £

F 24 FROGSSTAT D = B om:

OGESSTAT [0 X 0@ excluted (v ¥ i ]
DESenZ Freprocess DES T T [0 @ output_béom miam) ¥
Eaq2 Wisualization 0 &> cutput_tasta |fasta) ¥

D Frviseactlectt YEye—r— D@ g | @ FEROGSFUNC
FROGSSTAT 0@ o @ | SmRos- D@ st ot norm o0 ¢

10 & output_ntom (blom1] )
B) DES=n2 chject (lormat 0@ outous_weighted (tsv]

- a Er gt okl =k )
ods ROxa) o Pt marker (= [0 @ cutput_escluded {t=v)

[0 < ntrml i) £

[0 & output_copy_ec_abund




Affiliation Stat




Taxonomy distribution Alignment distribution
@ Display global distribution

£ C5V

Show| 10 # | entries Search:
Samples 1 Nb domain Nb phylum Nb class Nb order Nb family Nb genus Nb species Nb otus Nb sequences
BHTO.LOTO1 1 7 9 20 35 54 77 98 8,690
BHTO.LOTO3 1 5 8 25 46 88 120 135 8377
BHTO.LOTO4 1 7 10 27 51 89 126 150 8,643
BHTO.LOTOS 1 5 7 22 40 69 116 140 8,544
BHTO.LOTO& 1 6 10 28 47 91 125 145 8,646
BHTO.LOTO7 1 6 9 28 51 90 124 150 8,671
BHTO.LOTO8 1 6 9 27 53 109 166 195 8479
BHTO.LOT10 1 4 7 26 50 106 144 165 8,606
CDT0.LOTO2 1 6 8 22 36 58 85 92 8,750
CDTO0.LOTO4 1 5 7 22 41 74 138 161 8,605

With selection: Class v

Class
Showing 1 to 10 of & Order Previous 2|3 45|67/ Next
Family
Genus
Species . .
oo It is now possible to make

rarefaction curves on OTUs




# B FROGS
Formogsmmsa D =

Affillation Fillers

) Sequence tHie # 1z FROGS o = () S=quence e ¢ # v FROGS o o=

Abundance nommaisytion

Affilation posiprocess

Abundance fil= *

() Abundance fie *

T —— { e e 0e B8

0 @ oun_tasta (rasta) ; P Ammomnete O® g B apundance fie *

[0 @ out_sbundance._ilom . [ @ output_tasta (fasta) 3 O® o \ [ @ bism_out {Blem] L
|Blam} i B a S I C too I S ++ [ @ output_biom (paom @ [ @ output_summary [ @ ta=ta_out |fasta) £

0 <& sumimary_Hie thiml) ) 0@ summary_file {rmi; A (hami] [ ® compo_out [tsv] 3

# 1 FROGS_ @ & zFrocsaFe- O X & T FROGS_2 D x # 4 FROGE_Z & o PO # 7 FROG5_A D = FoRiE o x
Demultples ress process Elimsbering e Remove chimera Cluster fitters Tamnomic aftitiation FROGS, 6_AfMtation_Stat
= Sequence Hie
[} Barcode file * B} TAR archive fHie £y Sequences = [} Sequences fie (format: [} Sequence file * () Sequence file * () Abundance fie *
------------------------------ A Blom file *
[} Sel=ct fastq datasst © [ 4@ dereplicated_fiie ¢y Count f= ¢ FAasTA] i) Abundance fi= * §y Abundance Hie - [ @ surmmiary_fiL= {Ftmil} ¥
.............................. irastal ! | R " [0 @ aus_tree inha
[ @ se=multipiexed_archive [ B smed_file= |2asta) 3 . ' 0@ cutput_biom [ploml} @ [0 @ btom_atmsatian
itar] ) 0@ count_rie 115w y BN pr— ) (0 @ mtemt (ntmi
[0 <& abuncance_blom [0 <& cutput_tasta tasta) y
O 0@ summary_tite amt 8 - U @ nan_chimera_fasta [ @ summary (htmi) ;
_Mie {ht |blom] ) (fasta) [ [ @ cutput_excluded (b= - e ] =
uncemultialexed_archae D@ ! 5_Cluster_Stat
itar] » # swams_compssiien 0@ cut_atundance klom 0@ cutput_summary
O@ fe o Y [béam) [htmi) )
summiary (i * B i t |
[ @ summary_tile (hami] 0 @ summary_tike (ntmi) r a S I C O O S

}‘ o — }" T4 FROGS BIOM O ™ }" TEFROGS EIDM D X }' 10: FROGS
1% F STaT O X ForeFroGssTaT D X o =i BIOM to TSV TSW_to BIOM

Prylossq Import Data - —~ = = = - =

b Phiyioseq Compaosition Piylosen Alpha Diversity Fiyloseq Beta Diversity
N Wisualisation () Abundance fHie * )} Abundance e £) Abundance TEV Flle *

§) Abundance blom fle with () Fhiyioseq abject (formait: () Fripsegaobdectiformat: | 0 T e e

toonomical metadata RData) * [ @ cutput_btom (aiaml) e jy Sequences Hi= laptianal) £y Multl_atriiation TSV Fli=

trarmatBIoMI | | rgmne | | e -

0@ alphap (v B O @ mml ity s [ & output_blast_detalls O @ tsv_mie (15w » 0 blom_tite {biom) £

[tz B
[ @ rtmil (et ;. }

§) Metadata associated o
samgles (formak TSV *

10 E rraatti_am_tlie v ¥

£) Taxanomic tres Hie (flormat:
Hewick) # It FROGES
.............................. Phylozeq Sample

Utilities

- FROGESTAT D X

TAET 0 X
Phyloseq Multhariale Anatysis

Prylosen Structure

0@ data indata) & Fhyriosen object (fammat: Wisualisation of Varlance F 2o 0D = # o7 o = A 28 o =
[0 ntml (it . ' FROGEFUNG_1_placessgs_an FROGSFUNC_2_functions FROGSFUNC_3_pathways
RDt2) {) Phyloseq oblect (format ) Phylaseq chject formak i
|_copyrumibers . = . P
£y The beta dewersity distance roata) * ROafa) * [y Etom Hie () Function abundance fle
1 . B Sequerce fie © |
mairix fibe [} The beta diversity distance ) The beta diversity dstance B Sequence file 0@ summary_fie mmip - g
5 - B y Blom fil= *
0@ rmi rami p | T mme ) Tre fie 0 @ ssuna t=u) >
O @ hami {rtmi} 4 O <E ntmi chamy ¥ O@® smmary e mmy g L o

Er gt 1 {rinx} )
o Pt dres i [ @ summary_file {h2mill £

F 24 FROGSSTAT D = B om:

OGESSTAT [0 X 0@ excluted (v ¥ i ]
DESenZ Freprocess DES T T [0 @ output_béom miam) ¥
Eaq2 Wisualization 0 &> cutput_tasta |fasta) ¥

D Frviseactlectt YEye—r— D@ g | @ FEROGSFUNC
FROGSSTAT 0@ o @ | SmRos- D@ st ot norm o0 ¢

10 & output_ntom (blom1] )
B) DES=n2 chject (lormat 0@ outous_weighted (tsv]

tids RData) * 0@ cutput_marker (v} ¥

[0 < ntrml i) £

0@ cutput_esciuded {i=v] @

[0 & output_copy_ec_abund




Filters on affiliations




FROGS Affiliation Filters Filters ASVs on several affiliation criteria (Galaxy Version 4,1.0+galaxy1) | % Favarite | | & Versions | | + Options |

Sequence file

| O 1 I | | | 15: FROGS_4 Cluster filters: clusterFilters_sequences.fasta - | | = |

The sequence file to filter (Format: FASTA)
Abundance file

| 0 @ O ||25: FROGS5_5 Taxonomic affiliation: affiliation_abundance.biom - || = |

The abundance file to filter (format: BICM)

Taxonomic ranks

| Domain Phylum Class Order Family Genus Species

The ordered taxonomic rank levels stored in BIOM, Each rank is sepa
Filtering mode

) Hidding made
& Deleting mode ¢

Do you want to delete A5V or hide affiliations?

Filter on Elast affiliations
Maximum e-value
Fill the field only if you want this treatment [--max-blast-evalue)

Minimum identity

= |

Fill the field only if you want this treatment [--min-blast-identity)

Minimum coverage

[ |

Fill the field only if you want this treatment [--min-blast-coverage)

Minimum alignment length

Fill the field only if you want this treatment [--min-blast-length]




FROGS Affiliation Filters Filters ASVs on several affiliation criteria (Galaxy Version 4.1.0+galaxy1)

1 Favorite || & Versions || = Options |

Sequence file
| 0 L O | | 15: FROGS_4 Cluster filters: clusterFilters_sequences.fasta - | | = |
The sequence file to filter (Format: FASTA)
Abundance file
| 0 @ O | | 25 FROGS_5 Taxonomic affiliation: affiliation_abundance.biom - | | = |
The abundance file to filter (format: BICM)
Taxonomic ranks
| Domain Phylum Class Order Family Genus Species |
The ordered taxonomic rank levels stored in BIOM. Each rank is separated by one space [--taxonomic-ranks)
Filtering mode
) Hidding made
& Deleting mode
Do you want to delete A5V or hide affiliations?
Filter on Blast affiliations &

Maximum e-value

Fill the field only if you want this treatment [--max-

Minimum identity

| 99

Fill the field only if you want this treatment [--mi

Minimum coverage

E T

Fill the field only if you want this treatme|

--min-blast-coverage)

Minimum alignment length

Fill the field only if you want this treatment [--min-blast-length]




) Mo filter

&) Ignore taxa
) Keep taxa

Do you want to keep ®gjignore blast affiliativrz2ccording a keyword °

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

Full or partial taxon name

unknow species

Example: "unknown species” or "subsp.” (--ignore-blast-
2: Remove bilast affiliations including these taxon / word
Full or partial taxon name

| Firmicutes

Example: "unknown species” ar "subsp.” [--ignore-blast-taxa)

| =+ Insert Remove blast affiliations including these taxon /word

Filter on RDP affiliations

—




FROGS Affiliation Filters Filters OTUs on several affiliation criteria. (Galaxy Version 3.2.2)

| = Options |

Sequences file

Filter blast affiliations including these taxon / word
1: Filter blast affiliations including these taxon / word

|| 13: FROGS OTU Filters: sequences.fasta

The sequence file ta filter (format: fasta).

Abundance file

'O & | & | 1a: FROGS Affiliation OTU: affiliation.biom -
The abundance file to filter (format: BIOM).

Taxonomic ranks

| Domain Phylum Class Order Family Genus Species |
The ordered taxonomic ranks levels stored in BIOM. Each rank is separated by one space.

Filtering mode

() Hidding mode

@ Deleting mode

Do you want to delete O r hide affiliations

Filter on Blast affiliations -

Maximum e-value (between 3 and 1)

h N

ﬂ

Fill the field only if you want this treatm
Minimum identity % (between 0 and 1)

f \

Fill the field only if yvou want this treatment

Minimum coverage % (between 0 and 1)

( A N

Fill the field only if yvou want this treatment

Minimum alignment length

Fill the field only if you want this treatment

Full or partial taxon name

| unknown species

ex: "unknown species" or "subsp."

2: Filter blast affiliations including these taxon / word

Full or partial taxon name

| Firmicutes

ex: "unknown species” or "subsp."

3: Filter blast affiliations including these taxon [ word

Full or partial taxon name

| subsp.

ex: "unknown species" or "subsp."

|+ Insert Filter blast affiliations including these taxon / word |

Filter on RDP affiliations

Taxonomical rank oMappl\r bootstrap filter

One of the available taxonomical rank name.

Minimum bootstrap % (between 0 and 1)

[ ] ~

Fill these two fields if you want this treatment.




Practice:

LAUNCH THE FROGS AFFILIATION FILTER TOOL




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?



Answer 1

FROGS Affiliation Filters Filters ASVs on several affiliation criteria (Galaxy

¥y Favarite = Options
Version 4.1.0+galaxy1)

Sequence file

b O & 111: FROGS_4 Cluster filters: clusterFilters_sequences.fasta -
The sequence file to filter (format: FASTA)
Abundance file

b D & 115: FROGS_5 Taxonomic affiliation: affiliation_abundance.biom -
The abundance file to filter (format: BIOM)
Taxonomic ranks

Domain Phylum Class Order Family Genus Species

The ordered taxonomic rank levels stored in BIOM, Each rank is separated by one space |--taxonomic-ranks)

Filtering mode

(& Hidding mode )
O Deleting mode

Do you want to delete ASV or hide affiliations?

Filter on Blast affiliations

Maximum e-value

Fill the field only if you want this treatment [--max-blast-evalue)

Minimum identity

Fill the field only if you want this treatment (--min-blast-identity)

Minimum coverage

Fill the field only if you want this treatment [--min-blast-coverage)

Minimum alignment length

Fill the field only if you want this treatment [--min-blast-length)

Keywaord filters of blast affiliation

) Nao filker
( @ 1gnore taxa ]
O Keep taxa

Do you want to keep or ignore blast affiliations according a keyword 7

Remove blast affiliations including these taxon / word
1: Remove blast affiliations including these taxon /word

Full or partial taxon name

[unknown species ]

Example: "unknown species” or “subsp.” (--ignore-blast-taxa)

4+ Insert Remove blast affiliations including these taxon / word

Filter an RDP affiliations

Email notification
. Mao

Send an email notification when the job completes.



Filters summary

ASVs g Abundance g

Kept - 379,036




Answer 2

42: FROGS Affiliation Filters: impacted_clusters.multi-affiliations.tsv

Cluster_3
Cluster_3
Cluster_3
Cluster_3
Cluster_3
Cluster_3

Exemple: Cluster_3 is an impacted clusters because

-

Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;Latilactobacillus;Lactobacillus sakei =

Bacteria:Firmicutes:Bacilli:Lactobacillales: Lactobacillaceae;Latilactobacillus:Lactobacillus sakei

Bacteria;Firmicutes;Bacilli;Lactobacillales; Lactobacillaceae;Latilactobacillus;Lactobacillus sakei h\
Bacteria:Firmicutes:Bacilli:Lactobacillales: Lactobacillaceae;Latilactobacillus:Lactobacillus sakei

Bacteria;Firmicutes;Bacilli;Lactobacillales; Lactobacillaceae;Latilactobacillus;Lactobacillus sakei

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

Bacteria;Firmicutes;Bacilli;Lactobacillales; Lactobacillaceae;Latilactobacillus;unknown species

e its multi-affiliation “unknow species” was deleted
* but all other affiliation were kept.

41: FROGS Affiliation Filters: impacted_clusters.tsv

#comment
undesired_tax_in_blast

undesired_tax_in_blast

blast_identity_It_95.0;undesired_tax_in_blast

undesired_tax_in_blast
undesired_tax_in_blast
undesired_tax_in_blast
undesired_tax_in_blast
undesired_tax_in_blast

undesired_tax_in_blast

In impacted_cluster.tsv

status

Affiliation_masked
Blast_taxonomy_changed
Affiliation_masked
Blast_taxonomy_changed
Affiliation_masked
Affiliation_masked
Affiliation_masked
Affiliation_masked

Blast_taxonomy_changed

blast_taxonomy

Bacteria;Protecbacteria; Gammaproteobactena;Enterobacterales;Vibrionaceae;Photobacterium;unknown species
Bactena;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceag Latilactobacillus; Multi-affiliation

Bacteria;Firmicutes; Bacilli;Erysipelotrichales;Erysipelotrichaceag, ZOR000G; unknown species
Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceag Lactococcus; Multi-affiliation
Bactena;Fuscbacterniota;Fuscbacteriia;Fusobacternales;Leptotrichiaceae;Hypnocyclicus;unknown species
Bacteria;Firmicutes;BacilliLactobacillales; Carnobacteriaceas; Carnobacterium;unknown species
Bacteria;Protecbacteria; Gammaprotecbacteria;Entercbacterales;Vibrionaceae:Photobacterium;unknown species
Bacteria;Firmicutes; Bacilli;Mycoplasmatales;Mycoplasmataceas; Candidatus Bacilloplasma;unknown species

Bacteria;Bacteroidota;Bactercidia;Flavobacteriales;Weeksellaceae; Chryseobacterium; Multi-affiliation

=  Hcomment: the reason(s) why ASV was hidden (or deleted)
= Hstatus: for deleted ASV (or masked ASV), or for ASV with modified consensus taxonomy with affiliation (or

multiaffiliation) was modified



[

#comment

no data
undesired_tax_in_blast
undesired_tax_in_blast
undesired_tax_in_blast
no data

no data

[

#comment

no data
undesired_tax_in_blast
undesired_tax_in_blast
no data

no data

Remark @

blast_taxonomy

Bacteria;Firmicutes;Bacilli;Lactobacillales;Listeriaceae;Brochothrix;Brochothrix thermosphacta

no data

Bacteria;Firmicutes:Bacilli;Lactobacillales;Lactobacillaceae:Latilactobacillus;Lactobacillus sakei
Bacteria;Actinobacteriota; Actinobacteria;Propionibacteriales;Propionibacteriaceae; Cutibacterium;Multi-affiliation
Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;Leuconostoc; Multi-affiliation
Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;Lactococcus;Lactococcus piscium

blast_taxonomy

Bacteria;Firmicutes;Bacilli;Lactobacillales;Listeriaceae;Brochothrix;Brochothrix thermosphacta
Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;Latilactobacillus;Lactobacillus sakei
Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Multi-affiliation
Bacteria;Firmicutes:Bacilli;Lactobacillales;Lactobacillaceae:Leuconostoc;Multi-affiliation
Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;Lactococcus;Lactococcus piscium

blast_subject
multi-subject

no data
multi-subject
multi-subject
multi-subject
AMS43029.1.1242

blast_subject
multi-subject

multi-subject
multi-subject
multi-subject
AMS943029,1.1242

blast_perc_iiblast_perc_cblast_evalueblast_aln_lel

100.0 100.0 0.0 497
no data no data no data no data

100.0 100.0 0.0 520
100.0 100.0 0.0 468
100.0 100.0 0.0 497
99.799 100.0 0.0 497

blast_perc_iiblast_perc_c blast_evalue blast_aln_le

100.0 100.0 0.0 497
100.0 100.0 0.0 320
100.0 100.0 0.0 463
100.0 100.0 0.0 497
99.799 100.0 0.0 497

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)
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Normalization




Normalization

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




FROGS Abundance normalisation Mormalise OTW abundance. [Galaxy Version 4.0.0+galaxy1)

Sequence file

O b 14: FROGS OTU Filters: otuFilter_sequences.fasta

Sequence file to normalise (format: fasta).

Abundance file

O m 17: FROGS Affiliation OTU: affiliation_abundance.biom

Abundance file to normalise (format: EIOM).

Sampling method Ca Se 1

& Sampling by the number of sequences of the smallest sample
) Select a number of sequences

Sampling by the number of sequences of the smallest sample, or select a number manually




FROGS Abundance normalisation Mormalise OTU abundance, (Galaxy Version 4.0.0+galaxy1)

Sequence file

O | O 14: FROGS OTU Filters: otuFilter_sequences.fasta

Sequence file to normalise (format: fasta).

Abundance file

O | O 17: FROGS Affiliation OTL: affiliation_abundance.biom

Abundance file to normalise [format: BIOM].

Sampling method

() Sampling by the number of sequences of the smallest sample Ca Se 2

& Select a number of reads

Sampling by the number of sequences of the smallest sample, or select a number manually

Mumber of reads

2000

The final number of reads per sample.

Remowe samples that have an initial number of reads below the number of reads to sample ?

. Mo
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FROGS Tree

CREATE A PHYLOGENETICS TREE OF OTUS




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.
FROGS Tree Reconstruction of phylogenetic tree (Galaxy Version 4.0.0+=galaxy1)

Sequence file

O O/ o 29: FROGS OTU Filters: otuFilter_sequences.fasta

Sequence file [format: FASTA), Warning: FROGS Tree does not waork on more than 10000 sequences!

Biom file

0 (| 33: FROGS Affiliation OTU: Pintail100affiliation_abundance.biom

The abundance file [format: BIOM)

Email notification
® no

Send an email notification whern the job completes,

FROGS Tree: report.html

2 outputs:

FROGS Tree: tree.nwk




OTUs

Out of Tree : 0

Tree View

Enabling zoom:

In Tree : 495

LH*—.

s

=

Out of Tree : 0

In Tree : 547,518

@ Cluster_234 Bactenia Bacteroidota Bacteroidia Bacteroidales Prevotellaceae Alloprevotella ur

Cluster_325 Bacteria Bacteroidota Bacteroidia Bacteroidales Prevolellaceae Prevotella unknd
Cluster_351 Bacteria Bacteroidota Bacteroidia Bacieroidales Prevotellaceae Prevotella unkni
Cluster_356 Bacteria Bacteroidota Bacteroidia Bacteroidales Prevolellaceae Prevotella_7 un|
Cluster_251 Bactena Bacleroidota Bacieroidia Bacleroidales Bacleroidaceae Bacteroides Ba
Cluster_330 Bacteria Bacteroidota Bacteroidia Bacteroidales Bactercidaceae Bacteroides Pn
Cluster_131 Bactena Bacteroidota Bacteroidia Bacteroidales Tannerellaceae Macellibacteroi
Cluster_450 Bacteria Bacteroidota Bacteroidia Bacteroidales Porphyromonadaceae Porphyre
Cluster 95 Bacteria Bacteroidota Bacteroidia Flavobacienales Weeksellaceae Chryseobacte
Cluster_33 Bacteria Bacteroidota Bacteroidia Flavobacteriales Weeksellaceae Chryseobacte
Cluster_892 Bacleria Bacleroidota Bacteroidia Flavobacteriales Weeksellaceae Chryseobacle
Cluster_102 Bacteria Bacteroidota Bacteroidia Flavobacteriales Weeksellaceae Chryseobact
Cluster_101 Bactena Bacteroidota Bacleroidia Flavobacleriales Weeksellaceae Chryseobach




24 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

50 horse

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

20

dog

Our tree in nhx (= nwk) format

Exemple of
CCCCOCOCC(((Cluster_234:8.25278, (Cluster_325:8.89784,C1u . . . .
67)9.972:0.825084, (Cluster 468:0.0269, (Cluster 138:9.0816 visualization in
.782:0.00832,Cluster_277:8.01601)1.000:0.086764,Cluster_4 .
ter 47:8.13954, (Cluster 166:0.16129, (Cluster 483:8.22934 FigTree from
72:8.81332, (Cluster_480:0.80545,Cluster_473:0.01483)1.00 hx fil
)6.829:0.91282, Cluster 248:0.12227)8.717:0.02027)0.981:8 nnxriie

uster 473:0.88240)8.800:0.88055, (Cluster_193:8.00855,Clu
359,Cluster_484:8.81913)0.380:0.083155)2.993:8.088038)8.45
@089)8.827:0.91144)8.878:0.81235, ( (Cluster_81:8.88926,C1
85)8.862:9.88658, (Cluster_383:8.84337,Cluster_395:8.8311
237)8.953:8.91895, (Cluster_346:8.8235, ( (Cluster 369:0.81
Cluster 482:8.124082,(Cluster_389:8.822082, (Cluster 284:0.
.B8854 , (Cluster 427:0.80054, (Cluster_14:8.80482,Cluster_
8.791:8.82141, (Cluster_93:8.08854,Cluster_348:8.014563)8.
18.83373)0.847:0.83692,Cluster_4086:8.16125)08.831:8.83655
18.84264)0.321:0.00987)0.457:9.81277,Cluster_129:8.86386
?2882)3.?63:9.EE?lE,(ClustEF_lﬁ:E.llﬁB,(ClustEF_ES:E.EEE

0z
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1751 IIE- I D2 - D3 —
ITS4+* ITSAB LR21 LR3+*LR3 Tom LR5+* LR6 LR7
TW13 s M, M
—— LB-YLR5-Seb nLSU1221r

ITSZ
1TS200 s sl | TS4-TUDCT e e
Pra— ITS4-Russ 1TS4-Sord LA-W LF402
fITSTR  ITS4-Clay ITS4Tu2  [B-w e ’E“‘é LR3-ASC [R5 o
100 bp ITS4-Seb  ITS4-Tom e | e n LSUmBr LR6-Pez
— LROB ITS4-Cg LF340* NL6Amun — P
*routine sequencing primer iyl NL6Bmun LR5-Fung LB-Z
recommended primer [TS4-Tul LR21-Ath LR5-Pez
poorly perfoming primer LR21-Cer LSUmAr
NS31 FF1100 SSU
NSH* EF4 AMLl SSU515F+* NS3 FungS SSUSL7F  FF700 NS5 FF390 NS7
NS2 Euk742R AM] SSU1196R+* SSU1391R SSU1536R FRI N88+*
e e e e NS24
100 bp NS20 AMLI NS4 NS6 hEF3

*routine sequencing primer
recommended primer
poorly perfoming primer




WhatisaITS ?

= 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)

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

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



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

Nitrogen
Control

ITS data from manipulated organic soil (MOS network)

Supplementation

A

N ]

WX o

Organic Matter removal

Control

Nitrogen
Supplementation

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 s extracted and ITS1 is sequenced

= 2x 250 bp lllumina MiSeq

"  Primer 5’: CTTGGTCATTTAGAGGAAGTAA

"  Primer 3’: GCATCGATGAAGAACGCAGC
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https://www6.inrae.fr/in-sylva-france_eng/Services/In-Situ/M.O.S.-Network-Manipulation-of-soil-organic-matter

Metadata for these samples

Samples kept  Replicas  Incubation  Mitrogen Forest_management  Quality Treatment
Ph203 T9.7b 3 T4 Mitrogen_supplementation  Control Low degradability  Control_with_M
Ph212 T7.64 2 T4 Mitrogen_supplementation  Control Low degradability  Control_with_N
Ph217 80.26 5 T4 Mitrogen_supplementation  Control Low degradability  Control_with_M
Ph2zz 78.65 1 T4 Mitrogen_supplementation  Control Low degradability  Control_with_MN
Ph224 T7.18 4 T4 Mitrogen_supplementation  Control Low degradability  Control_with_N
Ph23T 79.68 1 T4 Control Control Low degradability  Control

Ph241 8.7 2 T4 Control Control Low degradability  Contral

PhZ43 76.38 4 T4 Control Contral Low degradability  Control

Ph246 T6.37 5 T4 Contral Control Low degradability Control

Ph250 77.37 3 T4 Control Control Low degradability  Control

Pha07 7252 3 T4 Mitrogen_supplementation OMR Low degradability  OME_with_N
Phd14 64.98 4 T4 Mitrogen_supplementation OMR Low degradability  OME_with_MN
Ph415 7813 2 T4 Mitrogen_supplementation OMR Low degradability  OMB_with_N
Pha17 7117 1 T4 Mitrogen_supplementation OMR Low degradability  OME_with_N
Phd23 75.2 5 T4 Mitrogen_supplementation OMR Low degradability OMR_with_N
Ph423 73.48 2 T4 Control OMR Low degradability OMR

Phd33 73.21 5 T4 Control OMR Low degradability OMR

Phd34 74.01 3 T4 Contraol OMR Low degradability OMR

Ph439 74.15 1 T4 Control OMR Low degradability OMR

Ph449 7377 4 T4 Control OMR Low degradability  OMR




¥ : Differences between 16S and ITS pipelines

Overview =

demultiplex

Short or long

fastq sequences
reads 4559

* merge R1 with R2
+ and keep unmergeable reads

--keep-unmerged v Demu Iti p IEXing T00|

* PEAR or VSEARCH

s ™ s
joined fastq sequences filter on:
* cluster size >5.10®

--min-abundance 0.00005
* number of replicated samples
if exists
* contaminants

" Demultiplexing Tool

standardize length

e Y e \ trim primers if expected

blastn affiliation

clustering swarm
--distance 1 --fastidious

keep sequences with ITS
/ signature

remove ambiguous bases --check-its-only

cluster seeds =
merge R1 with R2

PEAR or VSEARCH cluster seeds abundance table dereplication

Filter Tool

/ ITS sequences

h

Clusterlng Tool unique sequences I N s

) cluster multi-affiliation list

joined fastq sequences

blastn affiliation

\_ Preprocessing Tool ITSX Tool

remove chimera Affiliation Tool J

\

cross validate 4 h

abundance table
standardize length

N
4

clustering swarm

—distt —fastidi
cluster seeds istance 1 —fastidious

cluster multi-affiliation list
if 454 data: remove
homopolymers and low

quality bases

Chimera Removal Tool e . cluster seeds

Affiliation Tool

trim primers if expected

D e A | Clustering Tool

filter on:
* cluster size > 5.10°
--min-abundance 0.00005 -
* number of replicated samples remove chimera
dereplication if exists -
* contaminants a cross validate

filter on:
= on blast affiliations
* remove blast taxonomies per key words
--ignore-blast-taxa

remove ambiguous bases

unique sequences ANEER Gzl cluster seeds abundance table cluster multi-affiliation list

Preprocessing Tool Filter Tool Affiliation Filter Tool Chimera Removal Tool Affiliation Filter Tool



& FROGS_1 Pre-

Process

b TAR archive file

FROGS_1 Pre-process:
dereplicated.fasta (fasta)

FROGS_1 Pre-process:
count.tsv [tsv)

FROGS_1 Pre-process:
report.html [html)

Pre-process

& FROGS 2
Clustering swarm

Sequences file

Count file

B FROGS_2 Clustering
swarm:
seed_sequences.fasta
[Fasta)

M FROGS_2 Clustering
SWarm:

clustering_abundance.bio
m [biam1)

FROGS_2 Clustering
swarm:

swarms_compaosition, bt
(o)

f.
I'.l

|
u
]

-I

|

__'J;':F'I‘,n'l

FRIOGS_Cluster_Stat:
repaort.html (html)

FROGS_Cluster_5tat: | |

report.html (html) ¥

FROGS_4b_Cluster_Stat:
repaort.html (html) »

D x

FROGS_Cluster_Stat:
repaort.html (html) )

} Sequences file [format:
FASTA)

) Abundance file [format:
BIOM]

FROGS_3 Remove
chimera:
non_chimera.fasta [fasta)

FROGS_3 Remove
chimera:
non_chimera_abundance.
biom (kiom1)

FROGS_3 Remove
chimera: report.html (html)

Chimera

A FROGS 4 - ||
Cluster filters ||

Abundance file

Sequence file f‘ld
|
|

FROG5_4 Cluster filters:
clusterFilters_abundance,
biom (biom1)

FROGS5_4 Cluster filters:
clusterFilters_sequences.fa

sta [fasta)
FROGS_4 Cluster filters:
excluded.tsv (tsv) i)
FROGS_4 Cluster filters:
report.html (html) [N ]
— -
Cluster
Filters

A FROGS ITSx D x
} sequence file

} Abundance file

FROGS IT 51
nonlTS_sequence.fasta

ITSx

@

[fasta) 1)
B FROGS IT5x
IT5_sequencefasta (fasta) | =
B FROGS ITS® |J
itsx_abundance.biom '
[biom1) i
B FROGS ITS¢ report.html
[html) i b
o -

A FROGS_S

o x

Taxonomic affiliation FROGS_6_Affiliation_Stat

I Sequence file

T:‘ I Abundance file

I Abundance file I||
FROGS._ 5 Taxonomic '|I'| FROGS_§_Affiliation_Stat:
affiliation: || § report.html (html) ¢
affiliation_abundance.bio |
m [biomT] > Affiliation stat

FROGS_5 Taxonomic
affiliation: report.html

_ (htmi) ?

Taxonomic
affiliation
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Problematic:
some |TS reads (Miseq sequencing) are non-overlapping
sequences

Imagine a real amplicon sequence of 700bp
700bp

Imagine a Miseq paired sequencing of 2x250bp
R1 : 250bp >

R2 : 250bp

Conseguence: 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

Imagine a real amplicon sequence of 700bp
700bp

Imagine a Miseq paired sequencing of 2x250bp
R1 : 250bp S

R2 : 250bp

<€

Reconstructing amplicon sequence is not possible with overlap, an arbitrary sequence of 100Ns is added. It is
named « FROGS combined »

NNNNNNNNNNNNNNNNNN

Combined sequence length : 600bp, with 100 Ns




# B FROGS
Formogsmmsa D =

Affillation Fillers

) Sequence fHie * F 1z FROGS o = () Sequence fie *

# v FROGS o =
Abundance nommaisation

Affilation posiprocess

Abundance fil= * fy Abundance fHie

.............................. B Sequence fe * | ;
0 & out_ewcluded fasty] ) O @ culputblom (ol gy 9 SSwsnce file
() Abundonce Hie *

0 F cut_tasta irasea ' 1 I I I I I T 1 o [ @ output_smpacted (vl @
[ @ output_tasta (fasta) £

b} Aburdance Hie

0 @ out_sbundance_hiom . 0@ cutpu_muttibst tm @ 0@ bicm_sut jblcm) y
|Blam} i B a S I C too I S ++ [ @ output_biom (paom @ [ @ output_summary [ @ ta=ta_out |fasta) £
0 <& sumimary_Hie thiml) ) [ @ summary_file {htmi} g thami ;.

[ ® compo_out [tsv] 3

# 1 FROGS @ # rrocsape- O = # T FROGS 2 0 x F 4 FROGE 2 F 5 PO # 7-FROGS.D 0D = F o =
Demultiplex reads process ity swarm Femave chimera Cluster fiiters Taoncemic affitiation FROGS. 0_AMiEtion_Sat
= Sequence Hie *
fy Barcode file * By TAR archive tie * £y Sequences e [} Sequences flie (format: [y Sequence file * () Sequence file * [y Abundance fie *
e e e e Blom flie -
[} Select fastq dataset * &) Count M= * FASTA] ()} Abundance= Hi= * [y Aburdarice Hie [ @ surmmiary_fiL= {Ftmil} g
.............................. (Tasieg ; | o [0 @ aus_tree inha
[ @ se=multipiexed_archive [ B smed_file= |2asta) 3 . ' 0@ cutput_biom [ploml} @ [0 @ btom_atmsatian
itar] ) D@ coln 0ty y BN ) || tosamy ) (0 @ mtemt (ntmi
[ & abundance_blom 51 @ . chirerere fantn [ @ cutput_fasta ifasta) 3 (I
4 summary_ile {himil E 1 1 - 5 i )

D= 0O ry_ {blom] ) fasta 6 | O® cvmuevcigea sy & [0 ® summary (htmi) )

undemuttiplexed_archive D & ' E_Cluster_Siai

(tar] > s compestien [0 @ cut_abundance_blom [ ® cutpus_summary

O® it - S ey )

summary (k=vi x B [ t |
[ @ summary_tile (hami] 0 @ summary_tike (ntmi) r a S I C O O S

}‘ o — }" T4 FROGS BIOM O ™ }" TEFROGS EIDM D X }' 10: FROGS
1% F STaT O X ForeFroGssTaT D X o =i BIOM to TSV TSW_to BIOM

Prylossq Import Data - —~ = = = - =

b Phiyioseq Compaosition Piylosen Alpha Diversity Fiyloseq Beta Diversity
N Wisualisation () Abundance fHie * )} Abundance e £) Abundance TEV Flle *

§) Abundance blom fle with () Fhiyioseq abject (formait: () Fripsegaobdectiformat: | 0 T e e
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£) Taxanomic tres Hie (flormat:
Hewick) # It FROGES
.............................. Phylozeq Sample
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Prylosen Structure
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OGESSTAT [0 X 0@ excluted (v ¥ i ]
DESenZ Freprocess DES T T [0 @ output_béom miam) ¥
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Pre-process tool




For short reads from illumina

Are reads already merged ?

Need to merge -

Yes = The archive contains 1 file by sample : R1 and R2 pairs are already merged in one sequence,
rea dS Reads 1 size

300

Numina 28l

The maximum read? size,

Reads 2 size
300
The maximum read? size,
Mismatch rate
0.1
The maximum rate of mismatches in the overlap region (--mismatch-rate)
Merge software

Vsearch

Select the software to merge paired-end reads (--merge-software)

‘Would you like to keep unmerged reads?
YO u n eed to kee p a, unmerged reads will be excluded.

@ Yes, unmerged reads will be artificially combined,
unmerged reads

Mo = Unmerged reads will be excluded; Yes = unmerged reads will be artificially combined with 100 M. [default Mo) [--keep-unmerged]
(ITS, ...) #*

Are reads already merged ?
Reads are

Yes

already merged

Yes = The archive contains 1 file by sample : R1 and R2 pairs are already merged in one sequence.




FROGS_1 Pre-process merging, denoising and dereplication [Galaxy Version 4.1.0+galaxy1)

ITS

Sequencer

lllumina

Select the sequencing technology used to produce the sequences,

Input type

TAR Archive

Samples files can be provided in a single TAR archive or sample by sample [with one or two files each).
TAR archive file

O 0O D 1: IT5_fast.tar.gz

The TAR. file containing the sequences file(s) for each sample,

Are reads already merged 7

Mo

Yes = The archive contains 1 file by sample : R1 and R2 pairs are already merged in one sequence.
Reads 1 size

250
The maximum readl size,
Reads 2 size
250
The maximum read?2 size,
Mismatch rate
o1
The maximum rate of mismatches in the overlap region [--mismatch-rate)
Merge software

Wsearch

Select the software to merge paired-end reads [--merge-software]

'ould you like to keep unmerged reads?

O Mo, unmerged reads will be excluded.
{;} & Yes, unmerged reads will be artificially combined.

To keep FROGS combined sequences, choose YES

Mo = Unmerged reads will be excluded; Yes = unmerged reads will be artificially combined with 100 M. [default Mo) [--keep-unmerged]



ITS

Minimum amplicon size

180

The minimum size of the amplicons (with primers) (--min-amplicon-size)

Maximum amplicon size

490

The maximum size of the amplicons (with primers) (--max-amplicon-size)

Do the sequences have PCR primers?

@ Yes
O No

5' primer
CTTGGTCATTTAGAGGAAGTAA

The 5' primer sequence (wildcards are accepted). This primer must be written in 5' to 3' orientation (see details in 'Primers parameters' help section) (--five-prim-primer)

3' primer
GCATCGATGAAGAACGCAGC

The 3' primer sequence (wildcards are accepted). This primer must be written in 5' to 3' orientation (see details in 'Primers parameters' help section) (--three-prim-primer)

Primer 5: CTTGGTCATTTAGAGGAAGTAA
Primer 3’: GCATCGATGAAGAACGCAGC




ITS

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




FROGS 1 Pre-process

Tool Parameters

Input Parameter Value
Sequencer illumina
Input type archive
TAR archwve file 1: ITS_fasttargz
Are reads already merged 7 paired
Reads 1size 2580 *
Reads 2 size 258
Mismatch rate @1
Merge software vaearch

Would you hke to keep unmerged reads?
Minimum amplicon size
Maximum amplicon size
Do the sequences have PCR primers?

5' primer

3 primer

Yes, unmerged reads will be artrficially combined.
158

438 *

true

CTTGGTCATTTAGAGGAAGTAA
GCATCGATGAAGAACGCAGC *




FROGS 2 Clustering swarm

Tool Parameters

Input Parameter Value
Sequences file 4 : FROGS_1 Pre—process: dereplicated.fasta
Count file 3 : FROGS_1 Pre-process: count.isy
FROGS guidelines version 3.2
Aggregation distance clustering 1
Refine clusterning Yes, refine clustering with --fastidious swarm option

FROGS 3 Remove chimera

Tool Parameters

Input Parameter Value
Sequences file (format: FASTA) 7 : FROGS_2? Clustering swarm: seed_sequences.fasta
Abundance type biom

Abundance file (format: BIOM) 8 : FROGS_? Clustering swarm: clustening_abundance.biom




FROGS 4 Cluster filters

Tool Parameters

Input Parameter Value
Sequence file 11 : FROGS_3 Remove chimera: non_chimera.fasta
Abundance file 12 : FROGS_3 Remove chimera: non_chimera_abundance.biom
Minimum prevalence method replicate
File of replicated sample names 3 : ITS_fast_replicates.isv ‘
Minimum prevalence 8.5 *

Minimuwm cluster abundancy as proportion or count. We  proportion

recommend to use a proportion of 8.00885,

Minimum proportion of sequences abundancy to keep  5e-85 *

cluster
M bggest clusters Mot availlable.
Search for contaminant clusters. SErVEr

Contaminant databank phiXx




FROGS 1 Pre-process

Preprocess summary

summary
250k
200,000 199,725 198,195 198,191 198,191
200k —
:
g 1m0k 3
C =]
E L)
2z E‘ = 150,798 150,692 150,601 150,597 150,597
a 1ok ER
=
S0k
49,202 49,023 47.594 47.594 47.594
i}
paired-end assembled with 3" primer with without N

L | © artifical combined
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FROGS_1 Pre-process

2 tables:

Show

Details on

Show

0 %

on merged sequences

entries

before

Samples T process

Ph203

Phz12

Ph217

Ph222

0=

Samples 1

Ph203

Ph212

Ph217

Ph222

10,000

10,000

10,000

10,000

%
kept

79.42
78.28
80.48

78.34

paired-end
assembled

7,954

7.837

8,061

7,839

with 5’
primer

7,945

7.832

8,052

7,835

with 3
primer

7,042
7.828
8,048

(l

7,834

artificial combined sequences

entries

before
process

10,000

10,000

10,000

10,000

20.65

18.63

20.79

paired-end
assembled

2,046

2,163

1,939

2,161

with 5'
primer

2,038

2,154

1,928

2,155

with 3
primer

1,968
2,065

1,863

2,079

Search:

with
expected
length

7,942
7.828
8,048

]

7,834

Search:

ith

wi
expected
length

1,968
2,065
1,863

2,079

without
N

7,942
7.828
8,048

7,834

without
N

1,968
2,065

1,863

2,079

Own tag for combined sequences

>M@1328:521:000000000-KRPTR:1:1163:15714:11248;size=6 1:N:08:238
AAGTCGTAACAAGGTAACCGTAGGTGAACCTGCGGTTGRATCATTAAAAATTTATGAGT TTCCGTTGAC
>M@1328:521:000000000-KRPTR:1:2102:7650:15129;size=1 1:N:8:239
AAGTCGTAACAAGGTAACCGTAGGTGAACCTGCGGTTGGATCATTAAAAATTTATGAGT TTCCGTTGAC
>M@1328:521:000000000-KRPTR:1:1112:868@:15899;size=1 1:N:0:202

ighrhE il SR R Rl e EirhRll G EEREa AGCGAC TGARAAT AAC
>M@1328:521:000000000-KRPTR:1:1111:21636:16514 FROGS _[Slilsslyl=l); size=1
ANGTEGTAN AAGETTTOCATAGGTEAA C TACGRANGEATC ATTACANGTTE TRTAGRTC TRTAGOAS

>MB1328:521:000000000-KRPTR:1:1186:19343:17884_FROGS_combined;size=]

AAJIVOITAALAAOO T T TDLO T A T aAHLC T adadAAgaOR T A TARCHAgT TC IHI‘\JILI\JIL\JLH;

(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. y
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FROGS_1 Pre-process

Mb sequences

250k

200k

150k

100k

S0k

iNput sequences :
200,000

200,000

paired-end assembled

150,738

45202

Details on merged sequences

Show

o ¥

Samp

Pha14

Pha17

Ph407

entries

Samples

Ph217

Ph237

before process

10,000

10,000

10,000

before process

10,000

10,000

% kept

64.01

69.83

71.81

198,725

summary

150,652

45,033

with 5 primer

1.

1

138,155

150.601

47,594

with 3' primer

® merged O artifidal combined

paired-end assembled

6,408

6,980

7,188

paired-end assembled

8,061

7,967

with 5" primer

6,405

6,987

7187

with 5' primer
8,052
7,964

]

7,948

with expected length

with 3' primer

6,401

0,984

7181

with 3" primer

8,048

7,959

7,942

198,151

47,5594

150,597 150,597

47,554

without N

& C5V

Search:

with expected length without N
6,401

6,983

7181

with expected length without N

8,048

7,959 7,959

7,942




FROGS 4 Cluster filters
Filters summary

ASVs g Abundance g

Kept : 189

Removed : 91,647 ——

" Kept: 104,753

)

Removed : 49,946

Filters intersections

Draw a Venn to see which ASVs had been deleted by the filters chosen (Maximum 6 options):

i\ Present in less than 50.0% of replicates of all replicate groups.

\

|

( ;f\ Abundance < 0.005% (i.e 10 sequences )

[ Present in databank of contaminants




# B FROGS
Formogsmmsa D =

Affillation Fillers

) Sequence fHie * F 1z FROGS o = () Sequence fie *

# v FROGS o =
Abundance nommaisation

Affilation posiprocess

Abundance file= * fy Abundance fHie

D@p\ ....... . ﬁasul :I () Sequence fie ¢ I:Irilouh:uu:lrrn (br'un-ﬂ.- i () Sequence fle *

D& o ¥ A e [ @® output_mpacted (v} gy B Aoundance fie

0 @ out_llundance._iom . [ @ output_tasta (fasta) 3 0 @ output_muttinet tsv; \ [ @ bism_out {Blem] L
|Blam} i B a S I C too I S ++ [ @ output_biom (paom @ [ @ output_summary [ @ ta=ta_out |fasta) £

0 <& sumimary_Hie thiml) ) 0@ summary_file {rmi; A (hami] [ ® compo_out [tsv] 3

# 1 FROGS @ # rrocsape- O = # T FROGS 2 0 x F 4 FROGE 2 F 5 PO # 7-FROGS.D 0D = F o =
Demultiplex reads process ity swarm Femave chimera Cluster fiiters Taoncemic affitiation FROGS. 0_AMiEtion_Sat
= Sequence His *
[} Barcode file * B} TAR archive fHie £y Sequences = [} Sequences fie (format: [} Sequence file * () Sequence file * () Abundance fie *
------------------------------ ) Blom flie -
[} Sel=ct fastq datasst © [ 4@ dereplicated_fiie ¢y Count f= ¢ FAasTA] i) Abundance fi= * §y Abundance Hie - [ @ surmmiary_fiL= {Ftmil} ¥
.............................. irastal ! | - [ @ aut_tree tnhg
[ @ se=multipiexed_archive [ B smed_file= |2asta) 3 . ' 0@ cutput_biom [ploml} @ [0 @ btom_atmsatian
itar] ) 0@ count_rie 115w y BN pr— ) (0 @ mtemt (ntmi
[ @ abundance_blom [ & cutput_fasta ifasta) b d1 1 (1 f 1l 11
O 0@ summary_tite amt 8 - U @ nan_chimera_fasta [ @ summary (htmi) ;
_Mie {ht |blom] ) (fasta) [ [ @ cutput_excluded (b= - e ] =
undemuttiplexed_archive D & ' E_Cluster_Siai
itar] » # swams_compssiien 0@ cut_atundance klom 0@ cutput_summary
O® ity - ¥ | oo thtrnt) ;
summiary (i * B [ t |
[ @ summary_tile (hami] 0 @ summary_tike (ntmi) r a S I C O O S

}‘ o — }" T4 FROGS BIOM O ™ }" TEFROGS EIDM D X }' 10: FROGS
1% F STaT O X ForeFroGssTaT D X o =i BIOM to TSV TSW_to BIOM

Prylossq Import Data - —~ = = = - =

b Phiyioseq Compaosition Piylosen Alpha Diversity Fiyloseq Beta Diversity
N Wisualisation () Abundance fHie * )} Abundance e £) Abundance TEV Flle *

§) Abundance blom fle with () Fhiyioseq abject (formait: () Fripsegaobdectiformat: | 0 T e e

toonomical metadata RData) * [ @ cutput_btom (aiaml) e jy Sequences Hi= laptianal) £y Multl_atriiation TSV Fli=

trarmatBIoMI | | rgmne | | e -

0@ alphap (v B O @ mml ity s [ & output_blast_detalls O @ tsv_mie (15w » 0 blom_tite {biom) £

[tz B
[ @ rtmil (et ;. }

§) Metadata associated o
samgles (formak TSV *

10 E rraatti_am_tlie v ¥

£) Taxanomic tres Hie (flormat:
Hewick) # It FROGES
.............................. Phylozeq Sample

Utilities

- FROGESTAT D X

TAET 0 X
Phyloseq Multhariale Anatysis

Prylosen Structure

0@ data indata) & Fhyriosen object (fammat: Wisualisation of Varlance F 2o 0D = # o7 o = A 28 o =
[0 ntml (it . ' FROGEFUNG_1_placessgs_an FROGSFUNC_2_functions FROGSFUNC_3_pathways
RDt2) {) Phyloseq oblect (format ) Phylaseq chject formak
d_copyruminers . _ N B .
£y The beta dewersity distance roata) * ROafa) * [y Etom Hie () Function abundance fle
1 . B Sequerce fie © |
mairix fibe [} The beta diversity distance ) The beta diversity dstance B Sequence file 0@ summary_fie mmip - g
5 - B y Blom fil= *
0@ rmi rami p | T mme ) Tre fie 0 @ ssuna t=u) >
O @ hami {rtmi} 4 O <E ntmi chamy ¥ O@® smmary e mmy g L o

Er gt 1 {rinx} )
o Pt dres i [ @ summary_file {h2mill £

F 24 FROGSSTAT D = B om:

OGESSTAT [0 X 0@ excluted (v ¥ i ]
DESenZ Freprocess DES T T [0 @ output_béom miam) ¥
Eaq2 Wisualization 0 &> cutput_tasta |fasta) ¥

D Frviseactlectt YEye—r— D@ g | @ FEROGSFUNC
FROGSSTAT 0@ o @ | SmRos- D@ st ot norm o0 ¢

10 & output_ntom (blom1] )
B) DES=n2 chject (lormat 0@ outous_weighted (tsv]

- a Er gt okl =k )
ods ROxa) o Pt marker (= [0 @ cutput_escluded {t=v)

[0 < ntrml i) £

[0 & output_copy_ec_abund




| TSx tools




What is the purpose of the ITSx tool?

= |TSxis a tool to filter sequences.

ITSx identifies and trimms ITS regions in sequences.
= |t excludes the highly conserved neighboring sequences SSU, 55 and LSU rRNA.
= |fthe 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).

Map of nuclear ribosomal RNA genes and their ITS regions.

ITS1-F_KYO2 ITS3_KYO2
ITS1-F_KYO1 ITS3_KYO1
TS1-F S58AZF
NSA3 N-S; ITss SB-A::
NS7  ITS9mun -tsn rs3

> >
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 ITS1 < ITS2

" T q un
environmental sequencing data. Methods Ecol Evol, 4: 914-919. region ;f region ”344.”5‘2. e NL:.m e
https://doi.org/10.1111/2041-210X.12073 -y e - B

ITS10mun ITS4_KYO1 NL38

IT82_KYO1 ITS4_KYO2

IYS?;YOQ ITS4_KYO3



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

What is the purpose of the ITSx tool?

[ ITS amplicon target ]

/

NSA3 NSt ITSS / SHAIF

> > -> >
NST QR . — g3
- B |
ITS2 <« <« <« - <«
region ITS2 I'e'g ion ITS;- ITSdrz- NLC2 NL;A-mm LR3
58AZR ITS8mun  NL4B NLEBmuUn
( ) ( )
15t case: choose to trim 2"d case: choose to check only
ITS1 is well detected ITS1 is well detected
SSU part and 5.8S part are trimmed SSU part and 5.8S part are not trimmed
Result: Result:

- /. J




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

= |f 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

NSA3 NSI1 ITSS SHAMF
> > > =

s7 T ke e ——
-~

ITS1 < ITS2 €« <« <« < J

ITS4 ITS4-B NLC2 NLE6AmMuN LR3

3 ITS2 i
region satn region b s <«




When should we use [TSx ?

& FROGS_1 Pre-

Process

i) TAR archive file

FROGS_1 Pre-process:
dereplicated.fasta (fasta)

FROGS_1 Pre-process:
count.tsv [tsv)

FROGS_1 Pre-process:
report.html [html)

e ¢

Abundance file

i Abundance file

FRIOGS_Cluster_Stat:
repaort.html (html)

# FROGS_2
Clustering swarm

Sequences file

Count file

B FROGS_2 Clustering
swarm:
seed_sequences.fasta

[Fasta) [ >]
|
i1
M FROGS_2 Clustering i
SWarm: A
clustering_abundance.bio :‘ﬂif'l
m [biam1] ]

B FROGS_2 Clustering
sWarm:
swarms_compaosition, bt

[ After filtering !

Remove chimera

Sequences file [format:
FASTA)

Abundance file [format:
BIOM]

FROGS_3 Remove
chimera:
non_chimera.fasta [fasta] §

FROGS_3 Remove
chimera:
non_chimera_abundance.
biom (kiom1)

FROGS_3 Remove

chimera: report.html (html)

— N

2 FROGS 4

Cluster filters

) Abundance file

FROG5_4 Cluster filters:
clusterFilters_abundance,
biom (biom1)

FROGS5_4 Cluster filters:
clusterFilters_sequences.fa
sta [fasta)

FROGS5_4 Cluster filters:
excluded.tsv (tsv)

FROGS_4 Cluster filters:
report.html (html)

F

FROGS_4b_Cluster_Stat:
repaort.html (html)

D x

FROGS_Cluster_Stat:
repaort.html (html)

g

& FROGS TSx D x ‘

} sequence file

} Abundance file

FROGS IT 51
nonlTS_sequence.fasta “
[fasta)

M FROGS TS I
ITS_sequence.fasta (fasta) () |

FROGS IT 5
itsx_abundarice. biom

W

(Biam1)
B FROGS ITSx report.html
(htmi) {)
o -
ITSx

A FROGS_S
Taxonomic affiliation

) Sequence file

Abundance file

FROGS_5 Taxonomic
affiliation:
affiliation_abundance.bio
m (hiom1)

FROGS_5 Taxonomic
affiliation: report.html

ITSx is a
fastidious step

(html) 0

o x
FROGS_6_Affiliation_Stat

’

~8) Abundance file

FROGS_6_Affiliation_Stat:
report.html (html)




FROGS ITSx Extract the highly variable [T51 and [T52 subregions from TS sequences (Galaxy Version 4.1.0+galaxy1)

Sequence file

O o o 16 FROGS_4 Cluster filters: clusterFilters_sequences.fasta

The sequence file to filter [format: FASTA).
Abundance file

O @ O 15: FROGS_4 Cluster filters: clusterFilters_abundance.biom

The abundance file to filter (format: BIOM)
Trim conserved sequence (55U, 5.85, LsU) ?

& Mo, keep conserved regions G
) Yes, trim conserved regions

By default, the ITSs are kept in their entirety.

If Yes, only part of the sequences with TS signature will be kept, 55U, L5U or 5.85 regions will be trimmed {default : Mo) [--check-its-only]
Choose pertinent organisms to scan:
B select/Unselect all

[ Funagi
[ Alveolata
[ Bryophyta

[ Bacillariophyta
O Amoebozoa
[ Euglenozoa
[ Chlarophyta
[ Rhodophyta
[ Phaeophyceae
[ Marchantiophyta
[ Metazoa

[ Comycota

[J Haptophyceae
[J Raphidophyceae
[J Rhizaria

O Synuraphyceae
[ Tracheophyta

[ Eustigmatophyceas

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

Save a lot of time by checking pertinent organism group model to scan (--organism-groups)

Email notification
. Mo

5end an email notification when the job completes.
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Careful |

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

1.
2.
3.
4.
5.

Preprocess step,

Clustering step,

Chimera removing step,

Filter on ASVs abundances and replicates step,

I TSX




Filters (ITSx) summary
Report.html, ITSX output
ASVs 4 Abundance

I+

" Kept: 269 " Kept:- 125,352

Filters (ITSx) by samples

Show 4 % entries

Search:
ASVs removed by sample
Sample Initial Kept
name T Initial =~ Kept = abundance = abundance
Ph203 105 105 7,065 7,065
Ph212 65 65 7474 7474

Ph217 29 29 5,990 5,000 139



ITS

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




FROGS ITSx *

Tool Parameters

Input Parameter Value

Sequence file 16 : FROGS_4 Cluster filters: clusterFilters_sequences.fasta
Abundance file 15 : FROGS_4 Cluster filters: clusterFilters_abundance.biom
Trim conserved sequence (35U, 5.85, LSU) 7 yes

Choose pertinent organisms to scamn: Fungn

FROGS 5 Taxonomic affiliation

Tool Parameters

Input Parameter Value

Using reference database ITS_UMITE_Fungi_8.3 *

Alzo perform ROP assignation? Mo

Taxonomic ranks Domain Phylum Class Order Family Genus Species
Sequence file 28 : FROGS ITSx: ITS_sequence.fasta

Abundance file 21 : FROGS ITSx: itsx_abundance.biom




FROGS 6 Affiliation Stat

Tool Parameters

Input Parameter Value

Abundance file 23 : FROGS_5 Taxonomic affiiation: affiiation_abundance.biom
Taxonomic ranks Comain Phylum Class Crder Family Genus Species

Rarefaction ranks Class Order Family Genus Species

Affihation processed FROGS_blast




0D x

# 0 FROGE ITSx

iy Sequence Hie *

i} Abundance file= *
10 Er out_esocluded |fasta) ¥
0 <& out_tsta ifasta) i

0 <& cut_sbundance_blom
[=10=1 g 1)

10 E» summary_Hie (html) 3

Basic tools ++

F 1= FROGE ik}

Abundance nommaisytion

Sequence file *

Abundance Hie

[ @ output_tasta (fasta)
O @ output_biom (béam)

[ @ summary_file {htmi}

[ & output_impacted itzv}

# B FROGS

Affillation Fillers

o [} S=quence M= * # v FROGS

() Abundance fie *

0 @ output_blom (biamT) Sequence file *
@ output_muttihst =y

[ @ output_summary
¥ Lhami] E)

[ ® compo_out

0D =

Affilation posiprocess

1tsw)

# 1 FROGS_ @

Demultiplex reads

Ey Barcode fil= *

By Sel=ct fastq datas=t *

[ @ demultiplexed_archive
(tar]

D@
undemultialexed_archive
(tar]

[ ® summary (tzv}

o =

# T FROGE Pre-

process

£} TAR archibee fie *

[ 4@ dereplicated_fiie
ifastaj ¥

[ @ count_fie [15v] 3

[ @ summary_file {h2mill b

& T FROGS_2 D x
Clustering swarm

Sequences fie *

Count = *

[ & s=ed_f= {fasta)

[ & abundance_blom
{blom1]

[ & =warms_composition
(oo

# 4 FROGE_Z

Remove chimera Chuster fitters

Sequences fie (format:

[} Abundance Hie (format:

[ ® naon_chimera_fasta
[fasta}

[ @ cut_sbundance_alom
[bfamily

(htrl}

F 0 FROGE_

[ cutput_fasta ffastal
[>] [ & cutput_excluded {bze)

[ cutput_summary

4 F 7

Taonoamic affidation

[ @ summary ¢htmi)

: FROGS_ D = FoRiE o x

FROGS_6_AMMEation_Stat

E} Abundance Hie ©

[ @ summary_fiLe {himil}

Seoue

-

Not specific for ITS
but often useful

Biom file

O] <& qut_tree (nha
[0 E» el chirmi)

F o ]

[ @ summary_tile (hami]

F 17 FROGESTAT

oD x
Priploseq Import Data

f) Abundance blom fil= with
teoonomical metadata
{farmat: BIOM] *

§) Metadata associated o
samgles (formak TSV *

£) Taranomic tres Hie (format:
Hewick)

] @ data (rdata}
04 il (et

FROGSSTAT

F 18: FROGESTAT

D x
Piyioseq Compasttion
Visualsation

§) Privlos=g ocbi=ct {sarmat

0@ ntml by )

F IEFROGEETAT @O =

Phiyloseq Sample Clusiering

[y Priiossn abject (famat:
RiDwta) *

() The beta giversity distance
matrix = *

O @ rmi (rtmiy )

# 1w FRO

=5TAT M =

Phyloseq Alpha Diversity

() Fhyloseq abfect (format:

O @ aipha rtsv) £

O @ rmmil (i 3

#2xFrRoGssTar D =

Prylosen Structure
Visualization

Ey Phyloseq object (format
roata) ¢

) The beta diversity distance

[ @ harmi {rtmi} 3

F s FROGEETAT D X

Prylosen Bets Diversity

Prvioseng abdect (farmat:

O «® mml (vt 3

F 23 FROGEETAT 0 =
Fhylosenq Multhariate Analysis

Of Varfance

i) Phylaseq coject [format

100 4E» b ham) ¥

# 24 FROGSSTAT

0 =
DESeqZ Preprocess

) Phyloseq object *

[ @ ods_asw {rdata) £

F T8 FROGESTAT

0 x
DES=q2 Wisualisation

() Data object (format:
data.ROata) *

&) DES=n2 coject (lormat

[0 < ntrml i) £

FROGE_Clusher_Stat

i) Abundance file ©

10l “E» summary_Hie (html)

FraurFRoGSEIOM D X
o sid HIOM

# T FROGE BI0M
to TEV

0 x

Apnundance Hie *

[ 4 outpus_biom nsam)

i) Abundance = *

jy Sequences His= [aptional)

[ & output_blast_detalls 10 tv_te 115w
I'EJ‘I:
' 10 E rraatti_am_tlie v

TS

) M

F 6 FROGS

f) Abundance TSV Flle *

Basic tools

W_to_BECM

uitl_atfidation TS Fli=

F 2o 0D =
FROGEFLUMNC_1_placesegs_an
d_copyrumibers

# o7 o x
FROGSFUNC_Z_functions

Edom Hie *
Sequence fie *

Sequence file *

Blom fil= *

Tre= fie *

0 & summary_Hie ntml Marker Hie *

Er gt 1 {rinx}
o peat_tres iri [ @ summary_file {h2mill

& luck=d (t=v)
D ® exclugea [ @ cutpuf_btom (biaml)

&E putput_fasta (st
o Pt ta st [ @ cutpuf_fasta (fasta}

0l &> closests_ret (tsv]

[ @ output_ctu_norm [tsv)
D@ cutput_ptam (biem1) 0@ cutpus_seighted ity

Er gt okl =k
o Pt marker =y 0@ cutput_escluded |t

[0 & output_copy_ec_abund

& 28

FROGSFUMNC_3Z_pathways

[ @ summary_file {htmil}

O @ aound itz

o =

Function abundance Hie

FROGSFUNC




Aftiliation Post-process




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.



What is the purpose of the Affiliation
post-process tool ?

In consequence:

The different affiliations involved in multiaffiliation are merged.

The abundances are added together.

It is the most abundant ASV seed that is kept.




FROGS Affiliation postprocess Aggregates ASVs based on alignment metrics (Galaxy Version 4.1.0+ galaxy1) £+ Favorite & Versions » Options

Sequence file

O 0| O 21: FROGS IT5x ITS_sequence.fasta - =]

The sequence file to filter (format: FASTA).

Abundance file

O M| D 25 FROGS_5 Taxonomic affiliation: affiliation_abundance.biom - =
The abundance file to filter (format: BICOM]
Is this an amplicon hyper variable in length? /]

2 No 2

e Yes, we have combined sequences

Multi-affiliation tag may be resolved by selecting Nhnrtest amplicgn reference, For this, you need the reference fasta file of your target amplicon.
Using reference database ﬂ

UNITE 8.2 1TS1 same database used for taxonomic affiliation 7

Select reference from the list (--reference)

Minimum identity for aggregation

99

ASVs will be aggregated if they share the same taxonomy with at least ¥% identity [--identity] Here’ WE wa nted to

Minimum coverage for aggregation aggregate ASVS Only |f
o9

+1 l |
LINCy alfc vely ClOSCU

A5Vs will be aggregated if they share the same taxonomy with at least X% alignment coverage [--coverage) \ j

Email notification
. Mo

Send an email notification when the job completes,




Cluster_1

Cluster_2

Cluster 5

Cluster_&

Cluster 9

Cluster_10

Cluster_16

Cluster_14

Cluster_15

Cluster_13

Cluster_25

Cluster_21

Cluster_29

Cluster_35

Cluster_31

Cluster_42

Cluster_75_FROGS_combined Cluster_121_FROGS_combined Cluster_137_FROGS_combined Cluster_144_FROGS_combi



Would you like to take your analysis
further?




FROGS Tree

Tool Parameters

Input Parameter Value

Seguence file 28 : FROGS ITSx: ITS_sequence.fasta

Biom file 23 : FROGS_5 Taxonomic affilation: affihation_abundance.biom



FROGS BIOM to TSV

Tool Parameters

Input Parameter Value

Abundance file 23 : FROGS_5 Taxonomic afhibation: affiihahion_abundance.biom
Sequences file (optional) 28 : FROGS ITSx: ITS_sequence.fasta

Extract multi-alignments Yes

FROGSSTAT Phyloseq Import Data

Tool Parameters

Input Parameter Value

Abundance biom file with taxonomical

23 : FROGS_5 Taxonomic affibation: affiibatiton_abundance.biom
metadata (format: BIOM)

Metadata associated to samples (format
2: ITS _fast_metadatatsv 3K

TSW)
Taxonomic tree file (format: Newick) 26 : FROGS Tree: tree.nwk
Mames of taxonomic levels Kingdom Phylum Class Order Family Genus Species

Do you want to normalise your data 7 Yes, subsample abundances to the smallest sample size,



FROGSSTAT Phyloseg Import Data



FROGSSTAT Phyloseq Import Data

Ranks Names Sample metadata Plot tree
phyloseq-class experiment-level object
otu_table() OTU Table: [ 186 taxa and 28 samples ]
sample_data() Sample Data: [ 28 samples by 8 sample variables ]
tax_table() Taxonomy Table: [ 186 taxa by 14 taxonomic ranks ]
phy_tree() Phylogenetic Tree: [ 186 tips and 185 internal nodes ]

Mumber of sequences in each sample after normalisaticn: 1454

Summary Ranks Names Sample metadata Plot tree

Show
Sample wvariables: kept, Replicas, Incubation, Nitregen, Forest_management, Quality, Treatment, SampleID

Show

kept : 79.76, 77.64, 88.26, 78.65, 77.18, 79.68, 73.7, 76.38, 76.37, 77.37, 72.52, 64.98, 78.13, 71.17, 75.2, 73.48, 73.21, 7
4.81, 74.15, 73.77

Replicas : 3, 2, 5, 1, 4

Incubation : T4

Nitrogen : Nitrogen_supplementation, Control
Forest_management : Control, OMR

Quality : Low degradability

Treatment : Control_with N, Control, OMR with_N, OMR

SampleID : Ph2@3, Ph212, Ph217, Ph222, Ph224, Ph237, Ph241, Ph243, Ph246, Ph25@8, Ph4@7, Ph414, Ph415, Ph417, Ph423, Ph428, Phd
33, Ph434, Ph439, Ph44s

sSummary Sample metadata

Rank names : Kingdom, Phylum, Class, Order, Family, Genus, Species, Rank2, Rank3, Rank4, Rank5, Rank6, Rank7, Rankl

Plot tree

Show




sSummary Ranks Names Sample metadata

Le phylum des Basidiomycota est éclaté en
plusieurs endroits de I'arbre, données Unifrac a
considérer avec précautions

WPPesssssssssnes
Ml
PPPssssessssne

Phylum

' . PELPPPPIPe 0 0
o !(H'd'm:}J. Y] - T —
H;E -: : : : B ¢ Basidiomycota
L L ssssd”? ve ;;;;::' sssseses *  Monoblepharomycota

.'.'. see * Mortierellomycota

*  Mucoromycota
* Rozellomycota
* unidentified

*  Zoopagomycota

* NA

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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