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Pre-process routine

= Merging of R1 and R2 reads

= Delete sequences without good primers

* Finds and removes adapter sequences

= Delete sequence with not expected lengths
= Delete sequences with ambiguous bases (N)

= Dereplication

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

=+ quality filter for 454 data



What does the Pre-process tool do?

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

= Delete sequences without good primers

= Finds and removes adapter sequences with cutadapt
. VSEARCH: a versatile open source tool for metagenomics.
= Delete sequence with not expected lengths Rognes T, Flouri T, Nichols B, Quince C, Mahé F.

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

= Delete sequences with ambiguous bases (N)
Bioinformatics (2011) 27 (21):2957-2963. doi:10.1093/bioinformatics/btr507
[ Derep | ication FLASH: fast length adjustment of short reads to improve genome assemblies
TanjaMagoc, Steven L. Salzberg

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

"= +removing homopolymers (size = 8 ) for 454 data 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
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Legend

| Primer Forward

lllumina Standard sequencing protocol : LI Primer Reverse
primers are not included in reads
— ! !

~

Single-end

primer before FROGS
processing

— DMA target
* —— * = Remove reverse Read

* Case where a pre-processing
is necessary, outside FROGS

N 7

o ] ' Length of the sequenced target
' ) < length of one read

Supported since version 3.0

| |

-

c

Q

[]

E Length of the sequenced

- —— target < the sum of the

g lengths of the two reads
| .|

Length of the sequenced target >= the

———— _ L ——————————— | sum of the lengths of the two reads

Supported since version 3.0 with
option "keep unmerged reads” in

preprocess Tool
. J




Preprocess tool in brief
 |Takeincharge N |Takeincharge

lllumina Archive .tar.gz

454 \/ Fastq /
Merged data v Fasta ®
Not merged data v’ With only 1 primer N
Without primers v Multiplexed data ®
Only R1 or only R2 ® Demultiplexed data v
Too distant R1 and R2 to be v

merged

Over-overlapping R1 R2 v’
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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

-fastidious optionJwhich is recommended and only usable in association with a distance

" Execute

\

longer but more accurate

O—O small 0TU (made of 2 rare amplicons)

{_ virtual amplicon

Mahé, Frédéric et al. “Swarm v2: highly-scalable and high-resolution amplicon
clustering.” PeerJ vol. 3 e1420. 10 Dec. 2015, doi:10.7717/peerj.1420
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OTU Filter tool




OTU Filter

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

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

number of samples where the OTU must be present.
OTU size: An OTU that is not large enough for a given proportion or count will be removed.

Biggest OTU: Only the X biggest are conserved.
Contaminant: If OTU sequence matches with phiX, chloroplastic/mitochondrial 16S of A.

Thaliana or your own contaminant sequence.



FROGS OTU Filters Filters OTUs on several criteria. (Galaxy Version 4.0.0+galaxy1) £ Favorite « Options

Sequences file

0O 0 o % FROGS Remove chimera: non_chimera.fasta - B

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

5 1 I 10: FROGS Remove chimera: non_chimera_abundance.biom - =

The abundance file to filter (format: BIOM)

Minimum prevalence method

all samples -

Minimum prevalence

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

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

Minimum proportion of sequences abundancy to keep OTU

Fill the field anly if you want this treatment. Example: 0.00005, recommended by Bokulich et al 2013, to keep OTU with at least 0.005% of all sequences [--min_abundance)
M biggest OTUs

Fill the fields anly if you want this treatment, Keep the M biggest OTU [--nb-biggest-otu)
Search for contaminant OTU.

Mo contaminant filter -

O © ©

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

Email notification
. Mo

Send an email notification when the job completes.




@ Prevalence filter — option 1

FROGS OTU Filters Filters OTUs on several criteria. (Galaxy Version beta) ¥ 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 OTU 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 OTU Filters Filters OTUs on several criteria. (Galaxy Version beta)

17 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 OTU of its group to be

Replicate file to link each sample to its group (cf. Help section). . .
present in at least half of samples making up the group

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.

© |samplel rich

Example sample2 rich Thanks to get data tOOI,
sample3 rich ey .
sampled  richaB add it in your history

sample5 richAB
sampleé6 richAB
sample? richAB
sample8 richAB
sample? low
samplel0 lowAB
samplell lowZB

samplel2 april2l
samplel3 april2l
21




@ Prevalence filter — option 2

Results:

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

) . samplel rich
The process will therefore keep the OTUs present in at least sample2  rich
sample3 rich

"o " sample4 richAB
2 "rich" samples sample5  richas
sampleé richAB
. sample? richAB
3 "richAB" samples, s aaas
sample9 low
samplel0 low2ZB
samplell lowZB
samplel2 april2l

1 llapri|21ll Sample samplel3 april2l

1 "lowAB" sample

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



@ Prevalence filter — option 2

mistakes not to be made:

rich
rich

23 rich
rich AB
richAB
richAB
richAB

amplel rich sample rich
ample? rich sample - rich
ample3 rich sample 3 rich
ampled richAB sampled richAB
ampleS5 richAB 3 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® lowADB
amplell lowAB samplell JlowAB
amplel2 april2l samplel2 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




2 OTU size filter

Minimum OTU abundancy as proportion or count. We recommend to use a proportion of 0.00005.
as proportion -
Minimum proportion of sequences abundancy to keep OTU

S5e05

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

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

A

Minimium OTU abundancy as proportion or count. We recommend to use a proportion of 0.00005.

as count -
Minimum number of sequences to keep OTU
2

Fill the field only if you want this treatment, Ex: 2 to keep OTU with at least 2 sequences, so remove single singleton [--min_abundance)

e e e e e e e g NN BN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN NN SN BN BN SN SN B B .—l
Here, user wants that each OTU has an abundance Here, user wants that each OTU has an abundance
representing at least 0.005% of total number of at least equals to 2 sequences -> single singleton

sequences (i.e. 0.00005). will be removed.




Filter : Keep biggest OTU

M biggest OTUs

50

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

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




@ Contaminant filter

/' Searchfor contaminant OTU. e T
| Use contaminant fasta file from the server - |
Either yvou use your own contaminant fasta file or vou select one amo :
Contaminant databank Remove phiX sequence (use as
[phix buffer while sequencing) |
For example the phiX databank (the phi¥ is a control added in Hllumina sequencing technologies).
0 R Search for contaminant OTU.
| Use contaminant fasta file from the server - |
Either you use your own contaminant fasta file or vou select one among available ones.
Contaminant databank
|Arabidapsis TAIR10 Chloroplast and mitochondrie Remove chIoropIastic and W |

For example the phiX databank (the phiX is a control added in Illum mitochondrial 165 Sequences Of
OR A. Thaliana

Search for contaminant OTU.

| Use contaminant fasta file from the history - |

Either yvou use vour own contaminant fasta file or you select one among available ones.

Select a contaminante reference from history

’ 3 | ) | O ||31:c0ntaminant.fasta

N B B e e i — B N B N N N R S

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

oA ™ N N N N S N N S N R S S R

sequences in fasta format.
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Affiliation tool




silval3g.l 165
silval3s.1 pintaill00 165

FROGS Affiliation OTU Taxonomic affiliation of each OTU's seed

silval3g.1 pintail80 165

Using reference database

silval3s.1 pintail50 165
silval3g.1 185

silval38.1 165

silval3g.1 235

Select reference from the list

Also perform RDP assignation?

Yes | No Optional

Taxonomy affiliation will be perform thanks to Blast. This option

Taxonomic ranks

zilval3g.1 285
silval3s 165

silval3ig pintaill0o 165
silval3g pintaild0 165
“zilval3s pintailS0 165
silval3s 185

| Domain Phylum Class Order Family Genus Species

silvalig 55U
silval3z L5U

The ordered taxonomic ranks levels stored in the taxonomical re

OTU seed sequence

1silv3132 285

silvaliz 165
silval3Z_pintaill00 165

(@]

| O | 31: FROGS Affihation Filters: sequences.fasta

silval32_pintail80 165

OTU seqguences (format: fasta).

Abundance file

silval3z2_pintail50 165
silval3z 185

(@]

| O | 35: FROGS Affihation Filters: abundance.biom

silval3iz 235

greengenaslia_ 5

OTU abundances (format: BIOM).

' Execute

midas_S132_3.6
midas_5123_2.1.3
Psyringae CTS 20200131

http://genoweb.toulouse.inra.fr/frogs databanks/

pr2_4.12.0

rpoB_122017
Unite_Fungi_8.2_20200204
Unite_Euka_8.2_20200204
Unite_Fungi_8.0_18112018

assignation/readme.txt

Unite_Euka_8.0_18112018
RSyst_Diatom_7

on 3.2.3)

+ Options

DAIRYdb_v1.1.2

EZBioCloud_052018

PHYMYCO-DB_2013
BOLD_COI-5P_022019
BOLD_COI-5P_1percentN_022019
MIDORI_UNIQUE_COI_20180221
MIDORI_UNIQUE_COI_MARINE_20180221

silval2s 165
silval28_pintaill00 165

silval28_pintail20 165
silvalz&_pintail50 165
silval2d 185

zilval2g 235

silval23 165

silval23 235

zilval23 185
midas_5119_1.20
pr2_4.11.0
prz_gh203_4.5
Unite_s_7.1_20112016



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.

silval3g.1 165

zilval3g.1 pintaill00 165

zilval3g.1 pintaild0 165

silval3a.1 pintails0 165 _
silval3g.1 185

silval3s.l 235
silval3s.l 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

°~J

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.acnl17
Cluster_4 Bacteria;Actinobacteriota;A terium;Cutibacterium acnes TypelA2 P.acn31
Cluster_4 Bacteria;Actinobacteri ctinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Cutibacterium acnes TypelA2 P.acn33
2 Cluster_4 Bacteria;Firmicutes;Bacilli;Lactobacillales;Carnobacteriaceae;Dolosigranulum;unknown species

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

°~J

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




How 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

CP013922.158736
CP013922.
.2851139.2852696
CP0%3922.2904966.2906523
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 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
* you are looking for specific organisms as pathogens
* you 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
100

O OO0 00000000 OoOOoOOo

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

Maybe, for this cluster, S. xylosus is better




Aff' | | 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-{f

Upload complete Select OTU

Cluster 3 v Update OTU SkipOTU

Optional: upload Fasta File

Browse..  Galaxy32-{f Cluster_3 - 2 conflicting affiliations, ambiguity at rank Species

Upload complete

Select new aoffiliation by ciicking on a row (double click on o cell to edit its content)
Click "Update OTU" to update affiliction (with selected row) or “Skip OTU” to move to the next one

Upload MultiHits TSV File

Show 1o vj entries Search:
Browse..  Galaxyd2-[f
Kingdom Phylum Class Order Family Genus Species Blast 1D %id Y%cov
1 Bacteria Firmicutes Bacilli Lactobacillales Lactobacillaceae Latilactobacillus Lactobacilius sakei CP0O32640,225274.226851 100 100
2 Bacteria Firmicutes Bacilll Lactobacillales Lactobacillaceae Latilactobacillus unknown species KF601977.1.1550 100 100
Showing 1to 2 of 2 entries Previous 1 Next

[[] 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.




Affiliation explorer

@& - - Shiny - Mozilla Firefox

@ & 25 https://hub.gke2 mybinder.org/user/mahendra-mariad-liationexplorer-djgj

https //hub gke2 mybinder org/user/mahendra-mariad-liationexplorer-4jajb7jw/rstudio/p/08a7fd72/

Affiliation explorer =
Demo

Open in Browser

ROQcCzicAShQr

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

Upload Biom File

video

Browse...

Affiliation selection Affiliation edition

Please upload your data (Biom file and MultiHits TSV file).
Optional: upload Fasta File

Browse...

Upload MultiHits TSV File

Browse...

m] X
- @ u =

4% Publish

37



Affiliation Stat




Taxonomy distribution Alignment distribution
@ Display global distribution

X Cs5V

Show 10 # | entries Search:
Samples T 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 8,377
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.LOTO6 1 6 10 28 47 9N 125 145 8,646
BHTO.LOTO7 1 3 9 28 51 a0 124 150 8,671
BHTO.LOTOS 1 6 9 27 53 109 166 195 8,479
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 Frevious 213 |45 |67/ Next
Family
Genus
Species . .
orws It is now possible to make

rarefaction curves on OTUs




Filters on 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 OT®&or 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. Apply filters to keep only sequences with perfect alignment with Silva sequences and
affilliations without « unknown species » and « Firmicutes » terms. (deleting mode)

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

3. In deleting mode:

= How many OTUs remain?

=  Among OTUs with multiaffiliation, How many were impacted/modified ?
4. In hidding mode:

=  What outputs change between deleted mode and hidding mode ?



FROGS Affiliation Filters Filters OTUs on several affiliation criteria. (Galaxy Version 3.2.2) | » Options |
Saquences file
O 7| O [13: FROGS OTU Filters: sequences.fasta
The sequence file to filter (format: fasta).
Abundance file
O | # O | 18: FROGS Affiliztion OTU: affiliation.biom -
The abundance file to filker (format: BIOM).
Taxonomic ranks
I Domain Phylum Class Order Family Genus Species l
The ordered taxonomic ranks levels stored in BIOM. Each rank is separated by one space.
Filtering mode
[ @Deleting mode I
Do you want to delete OTU or hide affiliations
Filter on Blast affiliations =

Maximum e-value (between 0 and 1)

-

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

1 (

Fill the field only if you want this treatment

Minimum coverage % (between 0 and 1)

1 C

Fill the field only if you want this treatment

Minimum alignment length

l

Fill the field only if you want this treatment

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

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

l Firmicutes

axt "unknown species” or "subsp.”

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

Filter on RDP affiliations

FROGS Affiliation Filters Filters OTUs on several affiliation criteria. (Galaxy Version 2.2.2)

| = Options | |

Sequences file

O &g | O [13: FROGS OTU Filters: seguences.fasta

The sequence file to filter (format: fasta).

Abundance file
Oy | D [13: FROGS Affiliation OTU: affiliation.biom -‘
The abundance file to filter (format: BIOM].
Taxonomic ranks
l Domain Phylum Class Order Family Genus Species l
The ordered taxonomic ranks levels stored in BIOM. Each rank is separated by one space.
Filtering mode
[ @ Hidding mede ]
JDeleting made
Do you want to delete OTU or hide affiliations
Filter on Blast affiliations =
Maximum e-value (between 0 and 1)
)
Fill the field only if you want this treatment
Minimum alignment length
Fill the field only if you want this treatment
Filter blast affiliations including these taxon / word
o
ex: "unknown species" or "subsp."
2: Filter blast affiliations including these taxon / word W
Full or partial taxon name
l Firmicutes
ex: "unknown species" or "subsp."
|+ Insert Filter blast affiliations including these taxon [ word |
Filter on RDP affiliations ©




[ Answer 3 ]

OTUs Abundance

Modified - 14 Modified : 4,332
Kept : 60,978

Kept - 97

Removed : 384 Removed : 482,210

= Only 97 OTUs are kept without modification.

= 14 OTUs with multiaffliation were impacted/modified (all affiliations
in the multi_affiliations with key words “unknown species” or
“Firmicutes” were deleted).
The consequences are either OTU have less multiaffiliations, or all e e e e
multiaffiliations are impacted and OTU is deleted.
The list of blast affiliations for multi-affiliated impacted OTUs are_in —
impacted_OTU.multiaffiliation.tsv —

= S0, 111 OTUs remains after filtering

FROGS Affiliation Filters: impacted OTU.multi- affiliations.tswv

FROGS Affiliation Filters: impacted OTU.tswv

FROGS Affiliation Filters: sequences.fasta

FROGS Affiliation Filters: abundance.biom




Answer 3

N.B. The abundancy table (TSV format) of all deleted

: FRDGS Affiliation Filters: report.html

FROGS Affiliation Filters: impacted OTU.multi-affiliations.tswv

FROGS Affiliation Filters: impacted OTU.tsv

FROGS Affiliation Filters: sequences.fasta

FROGS Affiliation Filters: abundance.biom

(or hidden according to the tool parameters) or
modified OTUs are kept in impacted_OTU.tsv

#ecomment

undesired_tax_in_blast
undesired_tax_in_blast

undesired tax_in_blast
undesired_tax_in_blast
blast_identity_It_1.0;undesired_tax_in_blast
blast_identity It 1.0;undesired tax_in_blast
undesired_tax_in_blast
blast_identity_It_1.0;undesired_tax_in_blast
blast_identity It 1.0

blast_identity_It_1.0

status
OTU_deleted
OTU_deleted
OTU_deleted
Blast_taxonomy_changed
OTU_deleted
OTU_deleted
OTU_deleted
OTU_deleted
OTU_deleted
OTU_deleted

blast_identity_It_1.0;blast_coverage_It_1.0;undesired_tax_in_blast | OTU_deleted

In impacted_OTU.tsv

\4

blast_taxonomy

Bacteria;Firmicutes;Bacilli;Lactobacillales;Listeriaceae;Brochothrix;Brochothrix thermosphacta
Bacteria;Protecbacteria;Gammaproteobacteria;Enterobacterales;Vibrionaceae;Photobacterium;unknown species
Bacteria:Firmicutes;Bacilli;:Lactobacillales:Lactobacillaceae; Latilactobacillus:Multi-affiliation
Bacteria;Protecbacteria;Gammaprotecbacteria;Pseudomonadales;Moraxellaceae;Psychrobacter;Multi-affiliation
Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;Lactococcus;Lactococcus piscium
Bacteria;Firmicutes;Bacilli;Erysipelotrichales;Erysipelotrichaceae;ZOR0006;unknown species
Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;Lactococcus; Multi-affiliation
Bacteria:Firmicutes:Bacilli;Lactobacillales:Lactobacillaceae:Weissella;Weissella ceti
Bacteria;Bacteroidota;Bacteroidia;Flavobacteriales;Flavobacteriaceae;Flavobacterium;Flavobacterium sp.
Bacteria;Protecobacteria;Gammaproteobacteria;Enterobacterales;Vibrionaceae;Photobacterium;Photobacterium phosphoreum
Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;Dellaglioa;Lactobacillus algidus

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



Answer 4

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

FROGS Affiliation Filters:

report.html

FROGS Affiliation Filters:

impacted OTU.multi-affiliations.tsv

FROGS Affiliation Filters:

impacted OTU.tsw

FROGS Affiliation Filters:

abundance.biom

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

#romment ‘.!‘:!::’:_’:::::.“.:.“:';

undesired_tax_in_blast no data . . .
undesired_tax_in_blast no data « no data » appea 'siIn hldd|ng mOde
undesired_tax_in_blast no data

undesired_tax_in_blast Bacteria;Actinobacteriota;Actinobacteria;Propionibacteriales;Propionibacteriaceae;Cutibacterium;Multi-affiliation
undesired_tax_in_blast no data

blast_identity_lt_1.0;undesired_tax_in_blast no data

blast_identity_lt_1.0;undesired_tax_in_blast no data

undesired_tax_in_blast no data

blast=subjesblast=pare=isblast=pare=gblast-avaluablast-aln=le seed_id
no data no data no data no data no data 17 41
no data no data no data no data no data 17 611
no data no data no data no data no data 17 595
multi-subjec 100 100 0 468 17_257
no data no data no data no data no data 17 4

no data no data no data no data no data 17 23
no data no data no data no data no data 57 5

no data no data no data no data no data 17 420

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

observation_
Cluster_1
Cluster_2
Cluster_3
Cluster_4
Cluster_5
Cluster_6
Cluster 7
Cluster_8
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mipacied_ O tew {tabubar]
B FROGES Affiliation Filtters
mipacizd _ O Lmulti-
affiliations & v fabular]

B FROGS A ffilliation Filters
mparthimil Jhemil)

Affiliation D

B FROES Affiliation
oS IpTOtREE
affiliation_abundancz bicm
{beomii]

B FROES Affiliation
oEtprocRsE sequences fanta
]

B FROES Affiliation

oS iprocREs
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normalisation
normalised_sequence: fxt
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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

& 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



[ Answer 2 ] Q2: Normalize your data on 2000 sequences or less

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

& 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 alighnment 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

e

| 1

-

Out of Tree : 0

In Tree : 547,518

@ Cluster_234 Bacteria Bacteroidota Bacteroidia Bacteroidales Prevotellaceae Alloprevotella ur

Cluster_325 Bacteria Bacteroidota Bacteroidia Bacteroidales Prevotellaceae Prevotella unkni
Cluster_351 Bacteria Bacteroidota Bacteroidia Bacteroidales Prevotellaceae Prevotella unkmni
Cluster_356 Bacteria Bacteroidota Bacteroidia Bacteroidales Prevotellaceae Prevotella_7 unl
Cluster_251 Bactena Bacteroidota Bacteroidia Bacteroidales Bacteroidaceae Baclteroides Ba
Cluster_330 Bacteria Bacteroidota Bacteroidia Bacteroidales Bactercidaceae Bacteroides P
Cluster_131 Bactena Bacteroidota Bacteroidia Bacteroidales Tannerellaceae Macellibacteroig
Cluster_450 Bacteria Bacteroidota Bacteroidia Bacteroidales Porphyromonadaceae Porphyrc
Cluster_95 Bacteria Bacteroidota Bacteroidia Flavobactenales Weeksellaceae Chryseobacte
Cluster_33 Bacteria Bacteroidota Bacteroidia Flavobacteriales Weeksellaceae Chryseobacte
Cluster_92 Bacteria Bacteroidota Bacteroidia Flavobactenales Weeksellaceae Chryseobacte
Cluster_102 Bacteria Bacteroidota Bacteroidia Flavobacteriales Weeksellaceae Chryseobact
Cluster_101 Bactena Bacteroidota Bacteroidia Flavobaclenales Weeksellaceae Chryseobact)




2" 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 L 30 __ lephant =  (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)9.972:0.02504, (Cluster 468:0.8269, (Cluster 138:0.0016 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 nnxrie

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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Abstract

Motivation: Metagenomics leads to major advances in microbial ecology and biologists need user
friandly tools to analyze their data on their own.
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FROGS: a powerful tool to analyse the diversity of
fungi with special management of internal transcribed

spacers
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FROGS'docs

Website: http://frogs.toulouse.inrae.fr

All scripts on Github:
o LR S https://github.com/geraldinepascal/FROGS.git
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http://frogs.toulouse.inra.fr/
https://github.com/geraldinepascal/FROGS.git

To contact

FROGS support:

frogs-support@inrae.fr

Galaxy:

support.sigcenae@inrae.fr

Newsletter — subscription request:

frogs-support@inrae.fr
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