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MetaPDOcheese

Mapping the microbial diversity of French PDO (AOF en francais) milks and cheeses and exploring technological determinants
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Dairy species
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44 PDOs divided into 7 technological families:
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From F. Irlinger communication

Adapted from Monserrat & Mietton, 2014



/2 samples from MetaPDOCheese

(0 2 PDOs (34 & 35) > AOP1 & 2
e 2 seasons (winter & summer)
* 2 production units/PDO

* 3 replicats/samples

e Surface only
* TS & 16S
e Cow milk

PPC

Pate pressée cuite __

~

/0 2 PDOs (28 & 29) -> AOP3 & 4

e 2 seasons (winter & summer)
e 2 production units /PDO
* 3 replicats/samples

e Surface only
e |TS & 16S
e Cow and goat milks

PPNC
Pate pressée non
cuite

\

* 2 PDOs (25 & 3) > AOP5& 6
e 2 seasons (winter & summer)
* 2 production units/PDO

* 3 replicats/samples

e Surface only
¢ |TS & 16S
e Cow milk




FROGS Core

Overview




/ FROGS Core 1-Main ASV reconstruction and taxonomic affiliation (Galaxy Version 5.1.8+galaxy®)

Tool Parameters

FROGS Core 1 Main TOOIS | seutsiot o inemoss cor st oo snae

© - Please select a tool —

() l.a. Reads processing of short reads
() 1.b. Reads processing of long reads
() 1c. Reads processing of 454 reads

() 2. Remove chimera

() 3. Cluster/ASV filters

() 4, Taxonomic affiliation

() 5. Phylogenetic tree building
() ITSx

3 4 2

Remove Cluster/ASV Taxonomic Phylogenetic
chimera ~ filters affiliation A tree building

Read

processing




FROGS Core 2 Companion tools
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~~_ demultiplexing -
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Read
processing

Remove
chimera

# FROGS Core 2-Companion Optional process, converter, and report (Galaxy Version 5.1.0+galaxy®)

Tool Parameters

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

o — Please select a tool —

) Read demultiplexing

() Affiliation filters

(| Affiliation postprocessing =

—_— —_—

Vs ~ — ~~

[ Affiliation /7 Affiliation

() Abundance normalisation
(") Convert Biom file to TSV file

() Convert TSV file to Biom file \ . .
() Cluster/ASV report b . filters postprocessing
() Affiliation report T—— T~ ____—

Cluster/ASV

A

Taxonomic
affiliation

Phylogenetic

filters tree building

// \\ m //

/
/ Convert \  / Convert
. BIOM | | Tsvto
\ toTSV /  \_ BIOM

~ 7 ~

—_— _—

4 Abundance A
N normalisation L

e~ ——  — — "



FROGS Core 1

Main tools

Read processing




What does the tool do?

= Preprocessing

= Paired-end merging of R1 and R2 reads with vsearch, flash
or pear (only in command line)

= Delete sequences without good primers

" Finds and removes adapter sequences with cutadapt
= Delete sequence with not expected lengths

= Delete sequences with ambiguous bases (N)

= Dereplication

= (Clustering sequences with swarm / or / Denoising with DADA2




What do we need to know about our sequences before
processing them?

What is the

length of target
?

Are the reads

What marker is paired or not?

the target ?

What is the
qguality of
sequences ?



Features of 16S reads @

Read lengths: 250

Minimum amplicon length: 250

Maximum amplicon length: 480

5" PCR primer: 5 ACGGRAGGCWGCAG ¥

3" PCR primer: 3 TACCAGGGTATCTAATCCT 5’

Bacteria rRNA gene organization

Internal transcribed
spacer (ITS)

I 1

V3V4 =




Features of ITS reads

In fungi,

Read lengths: 250 « 18SrDNA is relatively non-

specific, with little variation
between species.

Minimum amplicon length: 150

Maximum amplicon length: 480 « the transcribed inter-subunit
. regions (Internal Transcribed
5 PCR primer: 5" GCATCGATGAAGAACGCAGC 3’ Spacers) vary greatly in sequence

and size.

3" PCR primer: 3 TCCTCCGCTTWTTGWTWTGC 5’

Eukaryotes rRNA gene organization

ITS1 ITS2
— (—

5 18S 5.8S 255/28S 3

ITS] ===




Practice session

Please open the FROGS Core Main 1 tool corresponding to your data and
familiarize yourself with the required parameters.

Please, enter all the information you have/understand.




Practice session

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

() — Please select a tool —

© 1.2 Reads processing of short reads
() 1.b. Reads processing of long reads
1.c. Reads processing of 454 reads

2. Remove chimera

3. Cluster/ASV filters

4. Taxonomic affiliation

5. Phylogenetic tree building
1 ITSx

Paired-end or Single-end reads

© Paired-end reads

() Single-end reads or Paired reads that have already been merged. Use FASTQC (inClUded in Galaxy TOOlS)
it to check the quality of the sequence.
TAR Archive

Sample files can be provided either as a single TAR archive or as se
Archive file (.tar.gz) *

‘D O . | 3:MPC_16Stargz

accepted formats =

The TAR file containing the short R1 R2 read pairs (.fastq.gz) for eact
Aviti and IonTorrent. (--input-archive)

R1 read length *

256

8

6

Please provide the maximum length of the R1 reads. (--R1-size) :
0

R2 rea l!ﬂglh x 123 456789 15192529 35-39 50-50  80-89 110-119 140-149 170-179 200-208 230-239
d Position in read (bp)

258

If your sequences are of low
quality, you can increase this
parameter.

But be careful!

Please provide the maximum length of the R2 reads. (--R2-size)

Mismatch rate (used for R1-R2 merging) *

8,1

15



Practice session

Select a tool from the FROGS Core suite to run your analysis. Paired-end merging tool
) — Please select a tool — [ There is a third method, PEAR, but it is only available via the command line. ]

© 1.2 Reads processing of short reads
1.b. Reads processing of long reads
1.c. Reads processing of 454 reads

. Flash
Select the tool used to merge paired-end reads (—merge-software)

2. Remove chimera Would you like to keep unmerged reads?
3. Cluster/ASV filters

4. Taxonomic affiliation

5. Phylogenetic tree building No = unmerged reads will be removed; Yes = unmerged reads will be
) ITSx

Minimum amplicon length *

Paired-end or Single-end reads 250

© Paired-end reads

The minimum length of the amplicons (including primers). For paired-e
() Single-end reads or Paired reads that have already been merged.

Maximum amplicon length *

Ire 480

‘ TAR Archive The maximum length of the amplicons (including primers). For paired-e

Sample files can be provided either as a single TAR archive or as se

Archive file (.tar.gz) *

[D = | = H 3: MPC_165.targz

accepted formats =

The TAR file containing the short R1 R2 read pairs (.fastq.gz) for eact
Aviti and IonTorrent. (--input-archive)

R1 read length *

256

Please provide the maximum length of the R1 reads. (--R1-size)

R2 read length *

258

Please provide the maximum length of the R2 reads. (--R2-size)

Mismatch rate (used for R1-R2 merging) *

8,1

16



Practice session

Select a tool from the FROGS Core suite to run your analysis. Paired-end merging tool

E—

1.a. Reads processing of short reads ) Flash

1b. Reads processing of long reads Select the tool used to merge paired-end reads (—merge-software)
1.c. Reads processing of 454 reads

2. Remove chimera Would you like to keep unmerged reads?
3. Cluster/ASV filters

4. Taxonomic affiliation

5. Phylogenetic tree building No = unmerged reads will be removed; Yes = unmerged reads will be
ITSx

Minimum amplicon length *

Paired-end or Single-end reads 250

© Paired-end reads

The minimum length of the amplicons (including primers). For paired-e
Single-end reads or Paired reads that have already been merged.

Maximum amplicon length *

Ing 480
‘ TAR Archive The maximum length of the amplicons (including primers). For paired-e
Sample files can be provided either as a single TAR archive or as se
Archive file (.tar.gz) *
[ k] | I ‘ ‘ 3: MPC_16S4argz Do the sequences include PCR primers?
accepted formats = l ° Yes l
The TAR file containing the short R1 R2 read pairs (.fastq.gz) for eact ]

Aviti and IonTorrent. (--input-archive) Indicate whether the sequences still include PCR primers. Select “Yes” if primers are present, “Mo” if they have already been removed

R1read length * 5" primer - ontianal

256 [‘ ACGGRAGGCWGCAG
Please provide the maximum length of the R1 reads. (—-R1-size) Enter the 5" primer sequence. Wildcards are allowed. The sequence must be provided in 5 — 3' orientation. (—five-prim-primer)
R2 read length * 3" primer - cetianzl

250 H AGGATTAGATACCCTGGTA
Please provide the maximum length of the R2 reads. (—R2-size) Enter the 3" primer sequence. Wildcards are allowed. The sequence must be provided in 5 — 3' orientation. (—three-prim-primer)
Mismatch rate (used for R1-R2 merging) *

®,1

1/



Practice session

What we knew:
5" PCR primer: 5 ACGGRAGGCWGCAG 3’
3" PCR primer: 3" TACCAGGGTATCTAATCCT 5’

But reads are separated into 2 sequences R1 and R2, both in 5" = 3’ direction

You have to reverse transcribed le R2 primer
Use revseq: https://www.bioinformatics.nl/cgi-bin/emboss/revseq

5" PCR primer: 5 ACGGRAGGCWGCAG 3’
3" PCR primer: 5 AGGATTAGATACCCTGGTA 3’

Do the secuences include PCR primers?

° Yes
() No
Indicate whether the sequences still include PCR primers. Select “Yes” if primers are present, “No” if they have already been removed
5" primer - cotianal
ACGGRAGGCWGCAG
Enter the 5° primer sequence. Wildcards are allowed. The sequence must be provided in 5§ — 3' orientation. (—five-prim-primer)
3" primer - eetional

AGGATTAGATACCCTGGTA

Enter the 3" primer sequence. Wildcards are allowed[The sequence must be provided in 5 — 3 orientation.]—th reg-prim-primer)

18


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

Practice session

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

() — Please select a tool —
ITS © 1.2 Reads processing of short reads
| 1b. Reads processing of long reads
1.c. Reads processing of 454 reads

2. Remove chimera

3. Cluster/ASV filters

4. Taxonomic affiliation

5. Phylogenetic tree building
) ITSx

Paired-end or Single-end reads

© raired-end reads
() single-end reads or Paired reads that have already been merg

Use FASTQC (included in Galaxy Tools)
Input to check the quality of the sequence.

TAR Archive

Sampile files can be provided either as a single TAR archive or as
Archive file (.tar.gz) *

‘ ] O - 1. MPC_ITS.tar.gz

accepted formats *

The TAR file containing the short R1 R2 read pairs (.fastq.gz) for ¢
Aviti and IonTorrent. (--input-archive)

R1 read length *

10
250 l

8
6
Please provide the maximum length of the R1 reads. (--R1-size) 4
2
0

=
R2 read length 123 456 7 8 0 151025203530 5050 5089 110-110 140-140 170-179 200-208 230-239
l Position in read (bp)

258

If your sequences are of low
ismatch rate (used for R1-R2 merging) - quality, you can increase this
l o parameter.
But be careful!

Please provide the maximum length of the R2 reads. (--R2-size)

1]



Practice session

Select a tool from the FROGS Core suite to run your analysis. Paired-end merging tool
() — Please select a tool — [o Vsearch ] [ There is a third method, PEAR, but it is only available via the command line. ]
© 1.2 Reads processing of short reads i) Flash

1.b. Reads processing of long reads Select the tool used to merge paired-end reads (—merge-software)
1.c. Reads processing of 454 reads

2. Remove chimera Would you like to keep unmerged reads?

3. Cluster/ASV filters ‘:3 Yes

4. Taxonomic affiliation

5. Phylogenetic tree building
) ITSx

Mo = unmerged reads will be removed; Yes = unmerged reads will be artificially combined with 186 N
to allow further processing. (keep_unmerged)

Minimum amplicon length *
Paired-end or Single-end reads

128

© raired-end reads

() Single-end reads or Paired reads that have ali been merg The minimum ler-gih of the amplicons (including primers). For pa}red-en_d rezm:fsh substract 18 bases to
- account for the minimum overlap between R1 and R2 reads. (—min-amplicon-size)

Input Maximum amplicon length *
486 2
‘ TAR Archive

The maximum length of the amplicons {including primers). For paired-end reads, substract 18 bases to
Sample files can be provided either as a single TAR archive or as account for the minimum overlap between R1 and R2 reads. (—max-amplicon-size)

Archive file (.tar.gz) *

[ ] O - H 1. MPC_ITS.tar.gz

accepted formats *

The TAR file containing the short R1 R2 read pairs (.fastq.gz) for ¢
Aviti and IonTorrent. (--input-archive)

R1 read length *

[ 258

Please provide the maximum length of the R1 reads. (--R1-size)

R2 read length *

258

Please provide the maximum length of the R2 reads. (--R2-size)

Mismatch rate (used for R1-R2 merging) *

8,1

20



Problematic:
some | TS reads (short-read sequencing) are non-overlapping
sequences

Eukaryotes rRNA gene organization

ITS1 ITS2

5 18S 5.8S 25S/28S 3

- . N ITS 1 or ITS 2 for fungi :
55 ~535 nt



Problematic:
some | TS reads (short-read sequencing) are non-overlapping

seqguences

Imagine a real amplicon sequence of 700bp
700bp

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

R2 : 250bp

Consequence: during the bioinformatics process, these reads are lost and the underlying
organisms will never be represented in the abundance table.




Solution: creation of “FROGS combined” sequences

Imagine a real amplicon sequence of 700bp
700bp

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

R2 : 250bp

<€

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

{ ANNNNNNNNNNNNNNNNR }

Combined sequence length : 600bp, with 100 Ns




Practice session

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

() — Please select a tool —

© 1.2 Reads processing of short reads
() 1b. Reads processing of long reads
1.c. Reads processing of 454 reads

2. Remove chimera

3. Cluster/ASV filters

4. Taxenomic affiliation

5. Phylogenetic tree building

) ITSx

Paired-end or Single-end reads

© raired-end reads

() Single-end reads or Paired reads that have already been merg

Input

TAR Archive

Sampile files can be provided either as a single TAR archive or as
Archive file (.tar.gz) *
] D«  1MPCITStargz

accepted formats *

The TAR file containing the short R1 R2 read pairs (.fastq.gz) for ¢
Aviti and IonTorrent. (--input-archive)

R1 read length *

250
Please provide the maximum length of the R1 reads. (--R1-size)
R2 read length *

256
Please provide the maximum length of the R2 reads. (--R2-size)
Mismatch rate (used for R1-R2 merging) *

8,1

Paired-end merging tool

O Vsearch

) Flash

Select the tool used to merge paired-end reads (—merge-software)
Would you like to keep unmerged reads?

o ves
Mo = unmerged reads will be removed; Yes = unmerged reads will be artificially combined with 186 N
to allow further processing. (keep_unmerged)

Minimum amplicon length *
128 =

The minimum length of the amplicons (including primers). For paired-end reads, substract 18 bases to
account for the minimum overlap between R1 and R2 reads. (—min-amplicon-size)

Maximum amplicon length *
486 -

The maximum length of the amplicons (including primers). For paired-end reads, substract 18 bases to
account for the minimum overlap between R1 and R2 reads. (—max-amplicon-size)

Do the sequences include PCR primers?

° Yes
() No
Indicate whether the sequences still include PCR primers. Select “Yes™ if primers are present, “No” if they have already been removed.

5" primer - optianal

GCATCGATGAAGAACGCAGC

Enter the 5 pﬁmer*=e‘~1u@n'=e-"'ﬂ'ildcafdsaﬂ*/\(ou have to enter the R2 primer in 5’-3’

3" primer -oetend! If necessary, use revseq: https://www.bioinformatics.nl/cgi-
GCAWAWCAAWAAGCGGAGGA bin/emboss/revseq

Enter the 3’ primer sequence. Wildcards are &

57 PCR primer: 5" GCATCGATGAAGAACGCAGC 3’
\3’ PCR primer: 5 GCAWAWCAAWAAGCGGAGGA 3’

24


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

Why do we need to group sequences together?

Y‘ , ’? Z% f aacgtccaaaggagt
T 3 T — gttacctacggctaa
aacgtccaaaggagt
.ﬁ\‘ ttcgagcatacgact —
% * )j -/ cacgtcgaatgagt (OR

= A1~ = attacgtacgggtaa
ol %/\ 00 \@& \\\ 2; tacgtgcttacgagt —
¥ ﬁ :' A /\'\ tacgtgcttacgagt \
o \‘ 77\\ 00% 76 atcgaaggctagctat
VIZ 4 ig atcgaaggctagctat
. . . Barcode : . Bioinformati
Community analysis DNA extraction amplification Amplicon sequencing process

PCR biais

Natural
variability




Practice session

FROGS Which methods for grouping sequences are available in
"~ the settings panel?

26



Practice session

2 methods: Swarm or DADA2

Process type

(| Preprocessing only
E:} Preprocessing and clustering with Swar
(| Preprocessing and denoising with DADAZ2

Select the type of process to run (—process)

'@‘%‘/
o 4}*‘ ’

SWARM




Practice session

2 methods: Swarm or DADA2

Process type

| Preprocessing only

‘E: ) Preprocessing and clustering with Swarm
| Preprocessing and denoising with DADAZ2

Select the type of process to run (—process)

L
0///“%»\.\‘ explanations

Skip the detailed

SWARM

28



Swarm clustering method

This sequences is the seed
of the cluster.

ACGT ACGT ACGT Only the seed is kept for
AGGT A-GT A--T next processes.
differences 1 1 2

The
abundances of
each sequence

in the cluster
are added
together.

And the total

. sxe
abundance is

initial seed (randomly picked _ given to the
from amplicon dataset) = seed.

no more closely related amplicons,

the process stops (equivalent to the

Kruskal algorithm when d = 1)

explore the amplicon space

Swarm v2: highly-scalable and high-resolution



https://pubmed.ncbi.nlm.nih.gov/26713226/

Swarm clustering method: breaking step

Close clusters can be linked 'by chance' if
there is a path of errors between them.

o () ® ) A
S @, O—0O break here .. o .. 8
3~ valley
O C00 S l O O ~ I break here
() O O @, G
O O—O O Q l
O ® ® ..

Errors have decreasing abundances, so these situations are
easily identified based on the abundance of each sequence
(here represented with a red scale).

The breaking step splits merged clusters into natural clusters.

Swarm v2: highly-scalable and high-resolution



https://pubmed.ncbi.nlm.nih.gov/26713226/
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Swarm options

Process type

() Preprocessing only
© Preprocessing and clustering with Swarm
() Preprocessing and denoising with DADAZ2

Select the type of process to run (—process)

Swarm distance threshold *

1

<>

Distance threshold used by Swarm for clustering. (—distance)

Clustering refinement

o With —distance = 1, refine clusters with Swarm --fastidious option (recommended since FROGS 3.2)

{::} With —distance = 1, perform a pre-clustering step with FROGS —pre-clustering option

() No clustering refinement

(i) With --distance = 1, use the Swarm ——fastidious option to refine clustering (recommended since FROGS 3.2). (ii) With --distance = 1, enable pre-clustering to
reduce redundancy before final clustering step. (iii) Select this option to apply neither refinement nor pre-clustering.
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Swarm options

Process type

() Preprocessing only
© Preprocessing and clustering with Swarm

(| Preprocessing and denoising with DADA2

Select the type of process to run (—process)

Swarm distance threshold *

== |

Distance threshold used by Swarm for clustering. (—distance)

<>




Process type

() Preprocessing only
© Preprocessing and clustering with Swarm
() Preprocessing and denoising with DADAZ2
Select the type of process to run (—process

=)

Distance threshold used by Swarm for clustering. (—distance)

<>

Clustering refinement

‘ @ with —distance = 1, refine clusters with Swarm --fastidious option (recommended since FROGS 3.2)
() With —distance = 1, perform a pre-clustering step with FROGS —pre-clustering option
[ No clustering refinement

{i) With --distance = 1, use the Swarm ——fastidious option to refine clustering (recommended since FROGS 3.2). (ii)
reduce redundancy before final clustering step. (iii) Select this option to apply neither refinement nor pre-clustering.

ith --distance = 1, enable pre-clustering to

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

¢ virtual amplicon




Process type

() Preprocessing only

© Preprocessing and clustering with Swarm
() Preprocessing and denoising with DADAZ2
Select the type of process to run (—process)

Swarm distance threshold *

=40

Distance threshold used

<>

warm for clustering. (—distance)

Clustering refinement
i:::i' With —distance = 1, refine clusters with Swarm --fastidious option (recommended since FROGS 3.2)
‘ o With —distance = 1, perform a pre-clustering step with F —pre-clustering option
() No clustering refinement
(i) With --distance = 1, use the Swarm --fastidious option to refine clustering (rec ended since FROGS 3.2). {ii) With --distance = 1, enable pre-clustering to
reduce redundancy before final clustering step. (iii) Select this option to apply neither refi

ment nor pre-clustering.




Process type

() Preprocessing only

© Preprocessing and clustering with Swarm
() Preprocessing and denoising with DADA2
Select the type of process to run (—process)

Swarm distance threshold *

dh

Distance threshold used by Swarm for clustering. (—distance)

<r

Clustering refinement

'3::1' With —distance = 1, refine clusters with Swarm --fastidious option (recommended since FROGS 3.2)
‘ () With —distance = 1, perform a pre-clustering step with FROGS —pre-clustering option

© No clustering refinement

(i) With --distance = 1, use the Swarm --fastidious option to refine clustering (recommended since FROGS 3.2). (ii) With --distance = 1, enable pre-clustering to
reduce redundancy before final clustering step. (iii) Select this option to apply neither refinement nor pre-clustering.

=" 1

A single clustering




Swarm clustering method: in brief

This sequences is the seed

of the cluster.
ACGT ACGT ACGT Only the seed is kept for
AGGT A-GT A--T next processes.

differences 1 1 2 The

abundances of
each sequence
in the cluster
are added
together.
And the total
abundance is
given to the
seed.

i

initial seed (randomly picked
from amplicon dataset)

no more closely related amplicons,
the process stops (equivalent to the
Kruskal algorithm when d = 1)

explore the amplicon space

Swarm v2: highly-scalable and high-resolution

in brief



https://pubmed.ncbi.nlm.nih.gov/26713226/

Process type

() Preprocessing only

© Preprocessing and clustering with Swarm
() Preprocessing and denoising with DADAZ2
Select the type of process to run (—process)

Swarm distance threshold *
J—
) -

Distance threshold used by Swarm for clustering. (—distance)

<>

in brief

Clustering refinement

- @ with —distance = 1, refine clusters with Swarm --fastidious option (recommended since FROGS 3.2)
() With —distance = 1, perform a pre-clustering step with FROGS —pre-clustering option
[ No clustering refinement

{i) With --distance = 1, use the Swarm ——fastidious option to refine clustering (recommended since FROGS 3.2y. (ii) With --distance = 1, enable pre-clustering to
reduce redundancy before final clustering step. (iii) Select this option to apply neither refinement nor pre-clustering.

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

¢ virtual amplicon




Practice session

2 methods: Swarm or DADA2

Process type

(| Preprocessing only

) Preprocessing and clustering with Swarm
‘-::'_:} Preprocessing and denoising with DADA2

Select the type of process to run (—process)

0%%e, 2%
o -“.5:‘623.3.:'6._?
PRV LR R OB

Amplicon Sequencing. Exactly.
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DADA?2 denoising

= |nstead of clustering similar sequences, DADA2 uses a sequencing error
model to distinguish true biological sequences from sequences generated by
sequencing errors

= |t usesthe quality score of each base to estimate the probability that an
observed sequence is an erroneous version of a more abundant sequence.

— The result is a set of ASVs (Amplicon Sequence Variants).

Remark:

S 1'-.-3.‘»1
30 2e0.0%50 —
..’.'0'0'..-:' o e

Amplicon Sequencing. Exactly.

DADA?Z2 is a complete workflow for analysing amplicon sequencing data. But, in FROGS,
we do not use the complete DADA2 workflow. We use only the DADA2 module that
generates ASV5s.

The complete DADA?Z pipeline is not used because, in our benchmarks, the FROGS

workflow performs better for our use cases. e

explanations




DADAZ2 relies on two main parameters:

The A rate at which an amplicon of sequence 7is produced from sequence j,
as a function of sequence composition, base transition probabilities and base qualities.

l According to quality score

Hm s i(1), 9:(0)

Probab|l|ty of transition between 7and jbases at this position

l_'_l

For each base
(from 1 to length L)

The p-value that the abundance of sequence /is too abundant
to be obtained by sequencing errors of j(of abundance n).

l 1 Parent sequence abundance x error rate

1) = )0LS R ’\1:‘
pa(J ) 1~ poors(m:A,0) Z Py jis @)

For singletons reads p, =1
(=l

A low p, value indicates that the number of reads of sequence 7exceeds the number that could be
explained by errors introduced during the amplification and sequencing of n; copies of sequence /.




DADA?2 denoising - Partitioning

Abundances and consensus quality profile are calculated for each unique sequence.
All unigue sequences are placed into a single partition
(with the most abundant being at the centre).

Ve

~N

v Yy

vy

All unigue sequences are compared to the centre
(error rates A and p-value p, are calculated).

The sequence with the smallest p, (if smaller than Q,) is used to form a new partition.

All unigue sequences are compared to this new centre
and attributed to the partition that maximise n x A.

All unigue sequences are compared to their centre
(error rates A and p-value p, are calculated).

Sequence with the smallest p, (if smaller than Q,) is used to form a new partition.



-
or

DADA?2 denoising - Partitioning

‘ For singleton reads, p, =1 so they can never form a new partition
e — and are attributed to the partition maximising n x A (the least unlikely).
0o I Therefore, there is no partition with a unique sequence of abundance 1.

1 ( N Partitioning is over, when for all non-singleton sequences p, < Q,,.
. The inferred composition of the sample is the set of central sequences (ASVs),
and the corresponding abundances are the sum of their partitions.
'.. or each read is denoised and replaced by the central sequence of its partition.

% DADAZ2 initially infers sequences and abundances of each sample.
And the abundance tables for each sample are then merged using the ASV sequences as joining key.




DADA2 options

Process type

() Preprocessing only

(| Preprocessing and clustering with Swarm
- @ Preprocessing and denoising with DADAZ2

Select the type of process to run (—process)
DADAZ2 pooling method *

-Z__:Z- Pseudo pooling, samples will be pseudo-pooled prior to sample inference.
‘ o Independent, sample inference will be performed on each sample individually.
-Z:Z- Full pooling, all samples will be pooled together prior to sample inference.

Choose how to consider sample prior to sample inference (—sample-inference)

Initially, independent treatment of samples was the only option. However, this approach has some limitations.
= By construction, it was impossible to observe an abundance of 1 for any ASV.

= Singleton reads are classified in the ‘least likely” partition, with potentially significant sequence differences,
even though, in some cases, the same sequence exists (and is abundant) in other samples.




DADA2 options

Process type

) Preprocessing only

(| Preprocessing and clustering with Swarm
- @) Preprocessing and denoising with DADAZ2

Select the type of process to run (—process)

DADA2 pooling method *
() Pseudo pooling, samples will be pseudo-pooled prior to sample inference.

-Z:_:Z- Independent, sample inference will be performed on each sample individually.
- o Full pooling, all samples will be pooled together prior to sample inference.

Choose how to consider sample prior to sample inference (—sample-inference)

One solution to better reconstruct rare sequences in samples using information from other samples is to pool
the reads from all samples (as is done with Swarm).

Partitioning is therefore performed on all samples' reads, and reads that were singletons in one sample are no
longer considered as such if they were also present in another sample.

However, full pooling becomes non-linearly scalable with increasing sample numbers, and computation time
increases exponentially with large datasets.




DADA2 options

Process type

(| Preprocessing only

| Preprocessing and clustering with Swarm
- 0 Preprocessing and denoising with DADAZ

Select the type of process to run (—process)

DADA2 pooling method *

‘ o Pseudo pooling) samples will be pseudo-pooled prior to sample inference.

-:._:Z' Independent, sample inference will be performed on each sample individually.
-::::- Full pooling, all samples will be pooled together prior to sample inference.

Choose how to consider sample prior to sample inference (—sample-inference)

DADA?2 offers an alternative 'pseudo-pooling' approach, in which samples are first treated independently
before a second treatment using all ASVs identified in the first round as 'priors' (the initial centres of
partitions with an abundance of 1).




DADA?2 pseudo-pooling

‘... Sample A oo Sample B
15t round @ ° ®
o o o
4 N N\ N\ ( N\ N N\
o @ o
® | o o o0
\_ L J L J \_ L J 0 J
2" round
e N o N [ N N N ( ® N N N N N
@5 Qo
® o » » o ® o » o %
® o ® [
\- J J J J J \S J J J J J

All the unique sequences are compared with the centre of each partition and assigned to the partition that maximises n x A.

Y 4 N N\ ) ( N N ([ R R
. o (< o
o || o® | o O .0

- J/ J J J - /0 J J Y,

mm) The @ ASV is observable in Sample A thanks to its abundance in Sample B.




DADA2 options

Process type

() Preprocessing only
() Preprocessing and clustering with Swarm
‘ © Preprocessing and denoising with DADA2

Select the type of process to run (—process)
DADAZ pooling method *

- o Pseudo pooling, samples will be pseudo-pooled prior to sample inference.
i:Z' Independent, sample inference will be performed on each sample individually.
IZ:ZI Full pooling, all samples will be pooled together prior to sample inference.

Choose how to consider sample prior to sample inference (—sample-inference)

Pseudo-Pooling
Amplicon dada2 Intermediate dada2
Reads Table Final Table
ASVs ASVs
B — . g200081000 _ wl20]0[1]81({0]0f0
g independent mp- o 0[25/0]60[0[27] 0 independent 2[3]25[060[ 0]27] 0
- naive El12] 0]es[34[15] 0] 0 plus priors = £[12[ 0]os[34[15[ 0] 0
e ®[13[012[55{ 0] 031 ®[13[0]12[55[ 0] 031
—_— | | | > Newly detected
—_— priors rare variants




DADA2 recommended usage: in brief

!

Process type

() Preprocessing only

() Preprocessing and clustering with Swarm
0 Preprocessing and denoising with DADAZ2

Select the type of process to run (—process)

DADAZ2 pooling method *

o Pseudo pooling, samples will be pseudo-pooled prior to sample inference. [

() Independent, sample inference will be performed on each sample individually.
{::} Full pooling, all samples will be pooled together prior to sample inference.

Choose how to consider sample prior to sample inference (—sample-inference)

in brief




DADA?2 pseudo-pooling

.... Sample A oo Sample B
1t round o ° o
[P o
4 N N N\ (" N\ N N\
o ° ® in brief
®
® | o Y
. AN J J N\ RN RN J
2" round
e N N N (7 N N (" ® N N N [ N N
@5 @
® o » » o K ® o » o %
[P ®
\- J J RN J J N J J J 0 J J

All the unique sequences are compared with the centre of each partition and assigned to the partition that maximises n x A.

Y 4 N N [ N (" N N N N
o ® (< o
o || o® | o S .0

- /0 J J J & J J J J

mm) The @ ASV is observable in Sample A thanks to its abundance in Sample B.




Practice session

For this exercise, choose DADA?2.
Pseudo pooling, samples will be pseudo-pooled prior to sample inference.




Practice session

- What are the outputs ?
FROGS
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FROGS Core Main 1 outputs

5: FROGS Core 1-Main - processing_short_reads: abundance.biom

4: FROGS Core 1-Main - processing_short_reads: sequence.fasta

3: FROGS Core 1-Main - processing_short_reads: report.htmil

Biological Observation Matrix (BIOM) but not human readable

{"comment”: |"FRULS_combined”], "seed_1d”: "None"}}, {"1d": "ll_Jb5SW", "metadata”: {"comment”: |], "seed_id": "None"}}, {"1d"
"seed_id": "None"}}, {"id": "ID_2652_FROGS_combined", "metadata™: {"comment": ["FROGS_combined"], "seed_id": "Mone"}}, {"id":
{"comment”: ["FROG5_combined"], “"seed_id": "Mone"}}, {"id": "ID_ 2654 FROGS_combined”, “metadata": {"comment": ["FROGS_combined"], "
"ID_2655_FROGS_combined”, "metadata”: {"comment": ["FROGS_combined”], "seed_id": "None"}}, {"id": "ID_2656", "metadata”: {"comment”
"ID_2657", "metadata™: {"comment”: [], “seed_id": "MNone"}}], "columns": [{"id": "AOP1_PPC_S1", "metadata”: null}, {"id": "AQP1_PPC
"AOP1_PPC_S3", “"metadata": null}, {"id": "AOP1_PPC_S4", "metadata": null}, {"id": "AOP1_PPC_55", "metadata™: null}, {"id":
"AOP1_PPC_W1", “"metadata": null}, {"id": "AOP1_PPC_W2", "metadata": null}, {"id": "AOP1_PPC_W3", "metadata™: null}, {"id":
"AOP1_PPC_W5", “"metadata": null}, {"id": "AOP1_PPC_W&", "metadata": null}, {"id": "AOP2_PPC_51", "metadata": null}, {"id":
"A0P2_PPC_S3", “"metadata": null}, {"id": "AOP2_PPC_S4", "metadata": null}, {"id": "AOP2_PPC_55", "metadata": null}, {"id":
"B0P2_PPC_W1", "metadata": null}, {"id": "AOP2_PPC_W2", "metadata": null}, {"id": "AOPZ_PPC_W3", "metadata”: null}, {"id
"AOP2_PPC_WS", “"metadata": null}, {"id": "AOP2_PPC_W6", "metadata": null}, {"id": "AOP3_PPNC_S1", "metadata": null}, {"id":
"AOPI_PPNC_S3", "metadata": null}, {"id": "AOP3_PPMC_S4", "metadata”: null}, {"id": "AOP3_PPNC_S5", "metadata": null}, {"id
"AOP3_PPNC_W1", "metadata": null}, {"id": "AOP3_PPMC_W2", "metadata": null}, {"id": "AOP3_PPNC_W3", "metadata": null},
"AOP3I_PPNC_WS", "metadata": null}, {"id": "AOP3_PPMC_We", "metadata": null}, {"id": "AOP4_PPNC_51", "metadata": null},
"A0P4_PPNC_S3", "metadata”: null}, {"id™: "AOP4_PPMC_S4", "metadata": null}, {"id": "AOP4_PPNC_S5", "metadata": null},
"AOPA_PPNC_W1", "metadata": null}, {"id": "AOP4_PPMC_W2", "metadata": null}, {"id" 'ADP4_PPNC_W3", "metadata": null},
"AOPA_PPNC_WS", "metadata": null}, {"id": "AOP4_PPMC_WeE", "metadata”: null}, {"id": "AOPS_PP5_S1", "metadata™: null},/:
"AOPS_PP5_S3", “"metadata": null}, {"id": "AOP5_PPS_S4", "metadata": null}, {"id": "AOPS_PP5_55", "metadata": null},
"A0PS_PPS_W1", “"metadata": null}, {"id": "AOP5_PPS_W2", "metadata": null}, {"id": "AOPS_PPS_W3", "metadata": null},
"B0PS_PPS_WS", "metadata": null}, {"id": "AOPS_PPS_W6", "metadata": null}, {"id": "AOP&_PP5_S1", "metadata™: null}
"AOPE_PP5_S3", “"metadata": null}, {"id": "AOP&_PPS_S4", "metadata": null}, {"id": "AOP6_PPS_S5", "metadata": null}
"AOPE_PPS_W1", “"metadata®: null}, {"id": "AOP&_PPS_W2", "metadata": null}, {"id": "AOP6_PPS_W3", "metadata": null
"AQOPG_PP5_W5", "metadata™: nulll}, {"id": "AOP&_PPS_W6", “"metadata": null}], "matrix_element_type": "int", “data":
[e, 6, 2], [@, 7, 15], [@, 8, 7], [e, 9, 9], [@, 11, 1], [e, 12, 19], [@&, 13, 22], [@, 14, 15], [@, 15, 288], [4,
11231, [e, 21, 17], [@, 22, 91, [e@, 23, 4151, [e, 24, 19293]1, [@, 25, 45491], [e@, 26, 237el], [e, 27, 14317], [a,
[8, 32, 233e8], [@, 33, 17283], [e@, 34, 1841e], [0, 35, 3@6%95], [@, 36, 32325], [@, 37, 29648], [@, 38, 15888], [¢
16361], [@, 43, 28245], [@, 44, 18597], [@, 45, 173551, [@, 46, 173421, [@, 47, 28217], [@, 48, 141, [e, 49, 8],
451, [@, 55, 13], [@, 56, 12], [e, 57, 9], [@, 58, 14], [@, 59, l1el, [e, &a, 429], [@, 61, 64], [@, 62, 25], [@,
67, 2288], [@, 68, 2@27], [e, &9, 283], [@, 7e, 33@], [e, 71, 315], [1, @, 3319], [1, 1, 32a49], [1, 2, 3118], [1, 3
36541, [1, &, 47211, [1, 9, 3652], [1, 1le, 3ee7], [1, 11, 3493], [1, 12, &826], [1, 13, 7363], [1, 14, 1176@], [1, 1!

r1 10 17867 F1 0 M@ 1A9GT F1 91 ARGG1 r1 77 4171 F1 73 ATEET P10 %4 1987 P10 PR 373211 28 11E7




FROGS Core Main 1 outputs

5: FROGS Core 1-Main - processing_short_reads: abundance.biom

4: FROGS Core 1-Main - processing_short_reads: sequence.fasta

3: FROGS Core 1-Main - processing_short_reads: report.htmil

Dereplicated sequences in fasta format
»>ID_1
AN G GATATTTCT TETEAAT TECAGAAG TEAATCATCAGT TTTTGAACGCACAT TGCACT T TGEEETATL
»>ID_2
EAAAT G GATAAGTAATAT GAAT TECAGAT T TTCGTEAATCATCRAATCTTTEAAC G ACATTGCGCCCTCTG
»ID_3
EAAAT G GATAAGT AATGETGAAT TECAGAAT TCAGTEAATCATCGAATCTTTEAACGLACATTGCGCCOGCCA
>ID_4
EAAAT G GATAAGTAATAT GAAT TECAGAT T TTCGTEAATCATCRAATCTTTEAAC G ACATTGCGCCCTCTG
»ID_5
EAAAT G GATAAGTAATAT GAAT TECAGAT T TTCGTEAATCATCGAATCTTTEAACGCACATTGCGCCCTTTG
»ID_6&
EAAAT G GATACGTAATAT GAAT TECAGAT T TTGTGAATCATCGAATCT TTEAACGLACATTELGCCCEGTEEG
>ID_7
EAAAT G GATAAGT AATETGAAT TECAGAAT TCAGTEAATCATCRAATCTTTEAAC G ACAT TG GCCOEECA
»ID_8
EAAAT G GATAAGT AATETGAAT TECAGAAT TCAGTEAATCATCRAATCTTTEAAC G ACAT TG GCCOEECA




FROGS Core Main 1 outputs

4% output, for swarm only !

H7:1:HTNVFBCX2:1: 1181

H7:1:HTHNWFBCX2:1:1286:

H7:1:HTMVFBCX2:1:2282:

H7:1:HTMVFBCX2:1:1185:

H7:1:HTHNVFBCX2:1:1286:

5 : . H7:1:HK3WHBCX2:1:1181:

6: FROGS Core 1-Mam - processing_short_reads: swarms_composition.txt H7:1:HIK3WHBCX2:1: 1288 :
H7:1:HLYWMBCX2:1:2213

. - - H7:1:HTNWFBCX2:1:1216:

: - hort_reads: abundance.biom

3: FROGS Core 1-Main - processing_s HT1s RCX7:141985

4: FROGS Core 1-Main - processing_short_reads: sequence.fasta

3: FROGS Core 1-Main - processing_short_reads: report.html

111476:36@3,/1_75398 H7:1:HMIYIBCX2:1:2186:11793:25432/1_3575

14782:91658,/1_128 H7:1:HTNVFBCX2:1:2183:19373:84826/1_120 H7:1:

8531:10452,/1_2458 H7:1:HMIYIBCX2:1:2113:16449:56684,/1_1362 H7:1:HL
18147:30926/1 582 H7:1:HTNVFBCX2:1:2288:6789:48431/1 507 H7:1:HK3W
6397:51971,/1_360 H7:1:HTNWFBCX2:1:1281:19522:70187/1_323 H7:1:HLYV
8856:80379,/1_238 H7:1:HTNVFBCX2:1:2187:13596:99755/1_175 H7:1:H
20335:76786/1_156 H7:1:HK3WHBCX2:1:2115:28223:7357/1_ 151 H7:1:HTH
17227:76625/1 146 H7:1:HTNVFBCX2:1:1189:11291:68314/1 146 H7:1:

7504:24088,/1_115 H7:1:HLYWVMBCX2:2:1187:20588:16134/1_ 113 HY
TAART:94775/1 111 H7:1:HTNWFRCX?:1:21A2: 895A: 7985171 111 H7:



FROGS Core Main 1 outputs

Data visualization in html report

(s

FROGSZ Reads-processing report (reads_processing.py, v5.2.0)

N

6: FROGS Core 1-Main - processing_short_reads: swarms_composition.txt
Cluster/ASV distribution Sample distribution

5: FROGS Core 1-Main - pm‘ilq_smﬁ: abundance.biom Number of sequences before and after processing per category
1,907,643 m
reonon §

4: FROGS Core 1-Main - processing_short_reads: sequence.fasta &

3: FROGS Core 1-Main - processing_short_reads: report.html

200,000

ho sequences

1631557

1,385,992

600000 1223043

300,000

wiih 5 primer with 3 primer without N

W merges



Practice session

Explore report html: Summary tab

How many sequences are there in the input file ?
How many sequences did not have the 5' primer ?

How many sequences remain after the data has been preprocessed ?

- What is the length of your merged reads before pre-processing ?
FROGS Based on amplicon size distributions, what can you tell us about the samples ?
N

56



1,907,643
1,800,000

1,500,000

1,200,000 You Can
download
: e graphics and
600,000 . merged | 1,188 289 seq (62 29%) 1473977 ta b | e S
' You can
change the
’ assembled pared-end reads with 5 pamer ) with 3° primer with expected length without N t h e m e CO | O r_
B merged
Switch theme
Sample name *  Number of clusters/ASVs Number of sha PPNC Switch theme
| Default
ACDP1_PPC_S1 655 ut N % kept Coral
Gold
AQP1_PPC_S2 566
. 53.05 .
You can filter Steel
ADP1_PPC 53 362

You can sort the data in the
table by clicking on the

column headers.

New information appears when you
move the mouse over the graphic.

ol
Number of sequences before and after processing per caleg/ N p;‘JG‘

NpuU Sequences
1,907 633

/

tables using a
keyword.



Practice session

How many sequences are there in the input file ?

C] Cluster/ASY distnbution ITS
DADA2 DADA2

Cluster/ASV distnbution

1,007,843 — —_—
i 2152 T3 =—
1800000 & 8
o |
EE_ 2,000,000 E
= (=g
= i
= =
1,500,000 — a
c
1,200,000 1,500,000
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Practice session

How many sequences did not have the 5' primer ?

Cluster/ASV distribution Sample distnbution

Number of sequences before and after processing per category

1.907.843
1,200,000

Input 8 8qu ences

1,807 633

1,500,000

1,200,000

with 5° primer
900,000 merged - 1,631,597 seq (35 53%)

Nb sequences

G00.000 1,128,121

300,000

with ' primer with 3 primer without N dencised assembled paired-end resds with expected length

B rerged
Number of sequences before and after processing per category

2152.783 T
9412

o
c
&
3
E4
]
o
5
a’
£

2,752,783

2,122,806 2,116,286 2,116,549 2,083,022 2,083,610

with & primer with 3 primer without N assembled paired-end reads. with expected length

B rerged D artificially combined
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Practice session

What conclusions can you draw from this graph?

Cluster/ASVY distnibution Sample distribution

Mumber of sequences before and after processing per category

1.807.643
1,500,000

Inputsaquences:

1,807 533

1,500,000

1,200.000
o
&
c
o
3
o

o 900,000
o
=

1,331,672
G00.000
300000
0 o 476 58
assembled paired-end reads with &' primer ‘with 3 primer with expected length without M
B meped

It is likely that the user entered the
3" primer in the wrong direction.
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Practice session

How many sequences remain after the data has been preprocessed ?

Cluster/ASV distribution Sample distribution

Number of sequences before and after processing per category

1,807,643
1,800,000

Inputsequences:

1,907 633

1,500,000

1.200.000

000,000

Mbsequences

with expected length
500,000 merged : 1,128,121 seq (59.14%)

300,000

with §' primer ‘with 3" primer without M denoised assembled paired-end reads ‘with exqpected length

B rerged

Number of sequences before and after processing per category

2162703 =

i ' g C
2,000,000 §

E

H

EL

E
1.500.000

with expected length

merged : 2,083,576 seq
artificially combined : 9,412 seq
total : 2,092 9338 (97 22%)

with & primer with 3" primer without N denoised ‘assembled paired-end reads ‘with expected length

@ rmeed W srificislly combined
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Practice session

What is the length of your merged reads before pre-processing ?

To select all samples

S —— @ Sample name

before process assembled paired-end reads
AOP1_PPC_51 26,446 19,028
ADP1_PPC_S52 20,019 14,586
m AODT DM 2 1 BTN 15 187
AUFD_PHF5_W4a 23,0428 20,401
AQPe_PPS_W5 254816 20,787
AOPE_PP5_Wo 26,702 21,392

Showing 1 to 72 of 72 rows M To show all samples
it

To display amplicon length
before reads processing
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Practice session

What is the length of your merged reads before pre-processing ?

Amplicons lengths

Amplicon length distribution before trimming and filtering

a0 4
30000 o

25000 4

(165
Amplicon length distribution before trimming and filtering

10003 - SO000 —
5004 -|
0 : , . . 4000
150 200 250 300 350 400 450
Lengtn

8- ADP1_FPG_S1 ~@- ADP1_FPC_S2 —@- ADF1_FPC_53 —@- ADP1_FPPC_S4 —@= AOP1_FPG_S5 —@- A0P1_PPG_S6 —@- ADP1_PPC_\I1 —@= AOP1_PPC_WZ -

D

10020

*

B L]
a ; i y PO J. Eo i ’ -
Ta 00 130 200 230 300 390 400 430 63



Practice session

Based on amplicon size distributions, what can you tell us about the samples ?

Preprocessed Amplicon Length distribution 1180 %
35000 - You can zoom in on

graphics using the
mouse wheel or
the selection tool.

30000 4

£

DADA2

25000 4

20000 4

Mb sequences

15000 4

10000 4

5000 4

m AUPL_PPS_WA 25,522 20,451

04
AOPE_PPS W5 25816 20,787
AOP6_PPS_W6 26,702 21,392

One pic = one amplicon length = one species

Showing 1 to 72 of 72 rows m rows per page

With selection: S Display amplicon lengths | [#* Display preprocessad amplicon lengths

T

To display amplicon length
after reads processing
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Practice session

Based on amplicon size distributions, what can you tell us about the samples per cheese category ?

PPC PPNC

- PR . E +
Preprocessed Amplicon Length distribution Preprocessed Amplicon Length distribution ]

35000 Preprocessed Amplicon Length distribution 10000

s000
30000 4
2000
s000
25000 4
4000 000
2 20000-| g
g S a0 8
3 ] § 2
2 15000 g oo
2000
10000 ]
2000
s000-| 1000
ol o . i k.
227 o 350 350 400 450 i 71 300 250 30 E 420 450
Lengin Lengtn Lengtn
~@- ACPS PPS S1 8- AOPS PPS S ~@- AP PPS S3 @~ ADPS PPS S4 ~@- APS PPS S5 —@- AOPS PPS S§ ~@- AOPS PPS W1 —@- AOPS PPS W2 8-, @~ AOP1 PPC S1 ~@- AOP1 PPC S2 ~@- AOP1 PPC $3 ~@- AOP1 PPC S4 —@- AOP1 PPC S5 ~@- AOP1 PPC 56 ~@- AOP1 PPC W1 ~@ AOP1 PRC W2 -@- @ AOP3 PPNC S1 - AOP3 PPNC S2 ~@- AOP3 PPNC S3 —@- AGP3 PPNC S4 —@- AOP3 PPNC S5 ~@- AOP3 PPNC S8 —@- AOP3 PPNC W1 —@- AOP3 PPNC



tice session

Explore report html: Cluster/ASV distribution tab

How many clusters do you get ?

Interpret the boxplot: Cluster/ASV size summary

Interpret the table: Cluster/ASV size details

How many single singletons do you find?

What conclusions can we draw from observing the sequence distribution?
How many clusters share “AOP1_PPC_S3” with at least one other sample?
How many clusters could we expect to be shared ?

How many sequences represent the specific clusters of “AOP1_PPC _S3”?
How would you interpret the 'hierarchical clustering'?




Practice session

How many clusters do you get ? Interpret the boxplot: Cluster/ASV size summary

Cluster/ASV size summary

The cluster/ASV size is the sum of the abundances of the sequences grouped in a cluster/ASY

Cluster/AS\ size distribution ook Decile
N3, Use side o zoom ir

Sequences : .

1,128121 , :

20,000

4
390.0:.0 | Median
ITS DADA2 ,
0,000

T - Ty 8

0,00 1 Max 137,359

Cluster/ASV size distribution {decile)

Sequences

a

w

2,092,988

[ Most of clusters are singletons ]




Practice session

How many single singletons do you find?

C] Cluster/ASV size Number of clusters/AS\Vs % of all clusters/ASVs
DADA2

1 2,907 38.82

ITS

Cluster/ASV size *  Number of clusters/ASVs % of all clusters/ASVs
DADA2

1 649 24.43
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Cluster/ASV size distribution

Q
3

e sequences Cumulative sequences proportion by cluster/ASV size

100 4 M.B.: Use sliders to zoom in.

80~

60

You can zoom in on
graphics using the

mouse wheel or
the selection tool.

40

204

12,028 24 055 36,082 48,108

60,136 721863 84,180 96,217 108,244 128271

ClusterfASY size

Cluster/ASV size distribution

o sequencas Cumulative seguences proportion by cluster/ASY size

B2.86 4 N.B.: Use sliders ta zoom in

80+

Restore the initial
picture.

k!

Clusters with size £ 26856

60

Sequences  Clusters

68.19% 99.19%

50

5,778 26,356.00 & 41,860 53,887

Cluster’ABV size



Practice session

What is the length of your merged reads before pre-processing ?

; Cumulative sequences proportion by cluster/ASY size o
h SEqUENCES
100 N.E.: Use sliders to zoom in.

a0

60+

40

204

Cumulative sequences proportion by cluster/ASV size L]

M.B.: Use sliders to zoom in.

o sequUences

100

12,028 24,055 36,082 48,108 60,138 72,163 96,217 108,244 120,271

1 53,404 106,987 160,480 213,973 267 466 320,959 374 452 427 345 481,438 534931



Practice session

How many clusters share “AOP1_PPC_S3” with at least one other sample?

Sequence count . _ p

Search .

Sample name Number of clusters/ASVs Number of shared clusters/ASVs Number of own clusters/ASVs Number of sequences Number

———————————

AOP1_PPC_S1 343 232 111 13,729 13,169

AQP1_PPC_S52 285 206 79 10417 10,171

AQOP1_PPC_53 173 151 22 11,169 11,056

AQOP1_PPC_54 346 248 a8 11,610 11,303

AQOP1_PPC_55 345 236 109 13,120 12,558

AQOP1_PPC_S6 294 225 69 11,645 11,232

AQP1_PPC_W1 370 270 100

AOP1 PPCW2 283 994 59 How many clusters could we expect to be shared ?
AOP1_PPC_W3 283 214 69 11,499 11,277

AOP1_PPCW4 326 248 78 All, since AOP1_PPC_S1, S2 and S3 are replicates
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Practice session

(
|

How many clusters share “AOP1_PPC_S3” with at least one other sample? :

|

|

\

N
Summary Cluster/ASV distribution Sample distribution -

Sequence count

~—_——_———_——

AOP1_PPC_S

Sample name MNumber of clusters/ASVs Number of shared clusters/ASVs Number of own clusters/ASVs Number of sequences

AOP1_PPC_S1 195 174 21 28,861
AOP1_PPC 52 410 277 133 32,900
AOP1_PPC S3 286 233 53 35,299
AOP1_PPC_S4 305 235 70 27,000
AOP1_PPC_S5 363 200 163 How many clusters could we expect to be shared ?
AOP1_PPC_S6 316 222 94 26,540

All, since AOP1_PPC_S1, S2 and S3 are replicates
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Practice session

How many sequences represent the number of own cluster of “AOP1_PPC_S3”?

Sample name Number of own clusters/ASVs Number of sequences Number of shared sequences Number of own sequences

AQOP1_PPC_S1 21 28,861 28,787 74
AOP1_PPC_S2 133 32,900 31,555 1,345
S S
AOP1_PPC_S3 53 35,299 34,825 474
AOP1_PPC_S4 70 27,060 26,831 229
AOP1_PPC_S5 163 33,343 31,487 1,856
AOP1_PPC_S6 94 26,540 26,030 510

Sample information
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FROGS Core 1

Main tools

Remove chimera




What is chimera ?

PCR-generated chimeras are typically created
when an aborted amplicon acts as a primer for a
heterologous template. Subsequent chimeras
are about the same length as the non-chimeric
amplicon and contain the forward (for.) and
reverse (rev.) primer sequence at each end of
the amplicon.

Chimera: from 5 to 45% of reads
(Haas 2011 doi: 10.1101/gr.112730.110)

aborted ampilification
e s e s

A\

next cycle’s ‘primer”

chimeric sequence *
for. rev.

u

Fichot and Norman Microbiome 2013 1:10 doi:10.1186/2049-2618-1-10




Chimera detection

1 Sample sequences.

Seql

Seq2 | ]

Seq3 | ]

2 Dividing into fragments.

SCl oo o

Seq2 [ 1 11 11 11 11 11 1l 11 11 11 11 |

CoEm 1 1 | | ] | | e | — — —

Rule: chimeras are by-products of PCR, so they occur less
frequently than the parent sequences.

3 Fragment alignments of fragments of SegX vs fragments of SeqY.

Se0l pn o —— I . . S . . . .

Seq2 [ 1 11 1l 11 11 11 11 11 11 11 11 |

Sel o P - I P S B N N

etc.
etc.

=Y
I E—

etc.
Seq2 [ 1 1 11 11 11 11 11 11 11 11 11 |

Seq2 [ I 11 11 11 11 11 11 1l 1l 1l 1l ]

The best hits of Seq3's alignment are found in both Seql and Seq2.
Seq3 is considered as a chimera.

A method adapted to both short-reads and long-reads.




Cross-validation to delete false-positive

/ Sample A \ / Sample B \

o I x1000 b | x1000
o] | x500 d I x500
C I x100 hi - x100
d I x50 I | x50
?I | x20 f T x20
x10 el | x10
\ s ) \e s

“d” is view as “d”is view as =  For FROGS “d” is not a chimera
=  For FROGS “g” is a chimera, “g” is removed

chimera by normal sequence
=  FROGS increases the detection specificity

Vsearch by Vsearch
Its “ parents ” are because it have

presents not “ parents “ With sample-by-sample analysis, and by classifying a
sequence as a true chimera only if it is identified as such in
every sample in which it is present, the risk of a false
positive is nearly zero.




Practice session

Please open the FROGS Core Main 2 tool and familiarize yourself with the
required parameters.

Please, enter all the information you have/understand.




Practice session

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

() — Please select a tool —

I la. Reads processing of short reads
[ 1.b. Reads processing of long reads
[ l.c. Reads processing of 454 reads

@ 2. Remove chimera]

() 3. Cluster/ASV filters

(1 4, Taxonomic affiliation

(| 5. Phylogenetic tree building

) ITSx

Sequence file (.fasta) *

[ | ] - H 4: FROGS Core 1-Main - processing_shori_reads: sequence fasta - ‘

accepted formats +

The sequence file to filter, (—input-fasta)

Abundance file (.biom) *

[ ] [ - H 5: FROGS Core 1-Main - processing_shori_reads: abundancna'bio - ‘

accepted formats =

The abundance file to filter. (—input-biom)

The data originally comes long-read|sequencing *

() Yes

O No

For long reads sequencing, chimera will be detected using chimeras_denovo algorithm of vsearch (instead of uchime_denove for short reads
sequencing). (—long-read)
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Practice session

How many clusters remain after the removal of chimeras ?

FROGS How many sequences represents this ?

What is your conclusion ?

80



Practice session

Removed clusters are low abundance clusters.

7
/ \ / \
{ \I { ITS DADA2 \I
| Lo |
| Lo |
| | |
| Kept: 2 066 | I Removed: 859 |
| Lo |
| Lo |
| Lo |
| Lo |
| | | Removed |
| Do Clusters/ASVs: 32.33% |
: Removed | I |
| Clusters/ASVs: 72.38% : : Kopt: 1798 :
| Removed: 5414 | |
I [ |
I [ |
| Removed: 60 358 | Removed: 41123 |
I _ | | I
I | \ I
| | '- |
| Removed | | |
| Sequences: 5.35% | Ml Removed |
| | B Sequences: 1.96% I
| Lo '- |
| Lo |
| Lo |
| | |
| Lo |
| Lo |
| Lo |
| Lo |
'\ Lo |
\ )\ /

N Kept: 1067 763 / \ Kept: 2051 865 _ /

— e o o e o e e e e e e e — — — — — — — — — — — — — e e e — — — — — — — — — — — — — — — — — — — — — —



Practice session

impact of chimera removing per sample

Chimera detection by sample

Chimeras are first detected independently in each sample. Only clusters/ASVs detected as chimeric in every sample (cross-validated chimeras) are removed.

Search

Number of chimeric removed clusters * Abundance of chimeric removed clusters Abundance of the most abundant removed chimera

33 141 10
72 273 13
ag R2T7 A1
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Practice session

How many clusters do you get ?
e\
FROGS Please, focus on singletons



Practice session

How many clusters do you get ?

Sequences Clusters/ASVs Sequences

1,128,121 2,066 1,067,763

Clusters/ASVs Sequences

1.798 2,051,865

Sequences

2,092,988
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Practice session

Focus on singleton

3 Before

Cluster/ASV size MNumber of clusters/ASVs % of all clusters/ASVs
1 2,912 38.93
Now
Cluster/ASV size Number of clusters/ASVs % of all clusters/ASVs

1 452 21.88
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FROGS Core 1

Main tools

Cluster/ASV filter




Objectives

Goal: This tool deletes clusters based on the conditions entered by the user.

If a cluster responds to at least one criterion, the cluster is deleted.

Criteria:
Filter on prevalence

Filter on abundance
Filter on the most abundant

Filter on contaminant




Objectives

Goal: This tool deletes clusters based on the conditions entered by the user.

If a cluster responds to at least one criterion, the cluster is deleted.

Criteria:
Filter on prevalence «

Filter on abundance

Filter on the most abundant

Filter on contaminant




Filter on prevalence

Filter on prevalence

Prevalence across all samples

Prevalence by sample groups (metadata file required)

Prevalence across all samples -~

Minimum number of samples (integer > 1) - eptional

3 v

Set the minimum number of samples in which a ASV/cluster must be detected to be kept. Only ASVs/clusters found in at
least this number of samples will be retained. Leave empty to skip prevalence filtering. (—min-sample-presence)

The user wants each ASV to be present in at least 3 samples.




Filter on prevalence

Filter on prevalence

Prevalence across all samples You have to build this file upstream
and upload it to the history.

Prevalence by sample groups (metadata file required)

Prevalence by sample groups (metadata file required) ~
Sample replicates group (.tsv) - cetionzl

—

[ D O - H‘ 44; MPC_replicate_metadata.tsv -

accepted formats -

First column indicates the sample name, and the second column the group name. (—replicate-tsv)
Minimum prevalence (%) - optional
9.5 A ‘ ‘ ®

Apply the prevalence filter within sample groups defined in a metadata file. The metadata file must include a column

specifying the sample groups (batches). Keep ASV/cluster present in at least this proportion of replicates in at least one
group (must be a proportion between 8 and 1). Leave empty to skip prevalence filtering. (--min-replicate-presence)

C C C C @ -. A ..-. C C @ -. @ . C @ .- C




Filter on prevalence: the replicate metadata file

Filter on prevalence

Prevalence across all samples You have to build this file upstream
and upload it to the history.

Prevalence by sample groups (metadata file required)

How should the file containing the replicated sample names be built?

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

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

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

There are no headers on the columns!

AQP1_PPC_S1
AQP1_PPC_S2
AQP1_PPC_S3
AQP1_PPC_S4
AQP1_PPC_S5
AQP1_PPC_S6
AOP1_PPC_W1
AQP1_PPC_W2
AQP1_PPC_WS3
AQP1_PPC_W4
AQP1_PPC_W5
AQP1_PPC_W6
AQP2_PPC_S1
AQP2_PPC_S2

AOPL S

AODPL S

AOPL S

AODPL S

AOPL S

AOP1_S
AOP1_W
AOP1_W
AOP1_W
AOP1_W
AOP1_W
AOP1_W
AOP2_S

AOP2_S




Filter on prevalence: the replicate metadata file

Filter on prevalence

Prevalence across all samples

Prevalence by sample groups (metadata file required)

You have to build this file upstream
and upload it to the history.

How the filter works

If we want to retain ASVs present in at least 50% of samples within a group, we set the threshold to 0.5.

The process will therefore retain the ASVs present in at least:

two "rich" samples

three "richAB" samples and

one "lowAB" sample

one “april21" sample

and all the ASVs in sample9, as this is the only sample representing the 'low' condition.

samplel
sample2
sample3
sampled
samples
samplet
sample’
sample8
sample9
samples10
samplesll
samplesl12
samplel13

rich
rich
rich
rich&B
richAB
richAB
richAB
richAB
low
lowhB
lowB
april2l
april2l




Objectives

Goal: This tool deletes clusters based on the conditions entered by the user.

If a cluster responds to at least one criterion, the cluster is deleted.

Criteria:
Filter on prevalence

Filter on abundance «

Filter on the most abundant

Filter on contaminant




Filter on abundance

Filter on abundance A

Set the minimum ASV/cluster abundance, as a proportion or as a count. We recommend using a proportion of
0.80005.

© Proportion

() Count

Minimum abundance proportion to keep ASV/cluster - cpticnal

‘5&@5 :H.

Leave empty to skip this abundance filtering. For example, 8.880885 (recommended by Bokulich et al., 2813) keeps
ASVs/clusters representing at least 8.8085% of all sequences. (--min-abundance)

The user wants each ASV to represent at least 0.005% (i.e. 0.00005) of

the total number of sequences.




Filter on abundance

Filter on abundance ~

Set the minimum ASV/cluster abundance, as a proportion or as a count. We recommend using a proportion of
0.08005.

() Proportion

© Count

Minimum number of sequences to keep ASVs/clusters (integer > 1) - optional

<>

I 198

Leave empty to skip this abundance filtering. For example, 2 keeps ASVs/cluster with at least two sequences (i.e.
removes single singleton) (—min-abundance)

The user wants each ASV to have at least 100 sequences.




Objectives

Goal: This tool deletes clusters based on the conditions entered by the user.

If a cluster responds to at least one criterion, the cluster is deleted.

Criteria:
Filter on prevalence

Filter on abundance

Filter on the most abundant «

Filter on contaminant




Filter on the most abundance

Filter on the most abundant ~

Number of most abundant ASVs/clusters to keep - optional

‘2@

<>
h

Leave empty to skip this filtering. Keeps the N most abundant ASVs/clusters. (—nb-biggest-clusters)

The user only wants to keep the 20 most abundant ASVs.




Objectives

Goal: This tool deletes clusters based on the conditions entered by the user.

If a cluster responds to at least one criterion, the cluster is deleted.

Criteria:
Filter on prevalence

Filter on abundance

Filter on the most abundant

Filter on contaminant «




Filter on contaminant

Filter on contaminant

Search for contaminant ASVs/clusters

Use contaminant FASTA file from FROGS

Remove phiX sequence (use as
buffer while sequencing)

Use either your own contaminant FASTA file or one provided by FROGS. (-—contaminant)

Contaminant reference database *

Belect Value
Remove sequences that matches

with chloroplastic or mitochondrial

l Arabidopsis TAIR18 Chloroplast and mitechondria I chromosomes of A. Thaliana

>ChrC CHROMOSOME dumped from ADB: Jun/28/@9 14:54; last updated: 20@5-86-83

ATGGGCGAACGACGAGAATTGAACCCRCEATRATEAATTCACAATCCACTRCCTTAATCCACTTGGCTACATCCGCCCC
TACGCTACTATCTATTCTTTTTTGTATTGTCTAAAAAAAAAAAAAAATACAAATTTCAATARAAAATAAAAAAAGGTAG
CARATTCCACCTTATTTTTTTTCTAATAAAAAATATATAGTAATTTTTTATTATTTATTATTATTATTTATTATTAATA|
TAATAAATAAAGTAAAATATGATACTCTATAAAAATTTGCTCATTTTTATAGAAAAAAACGAGTAATATAAGCCCTCTT
TCTTATTTAAAGAAGGECTTATATTGCTCGTTTTTTACTARACTAGATCTAGACTAACACTAACGAATTATCCATTTGTA|

GATGEAGCCTCAACAGCAGETAGETCT, TIGTGAGCATTACATICATACATAACTTCOATACCAAGETTAL

>Chri CHROMOSOME dumped from ADB: Jun/28/89 14:54; last updated: 28@5-86-83
GGATCCBTTCGARACAGGTTAGCCTACTATAATATAAGGATTGGATTCTAATAAGT TCGAAACAGGT TAGCCTTAGLCT]
ACTATAGGATTAGATCTTTCTTATCAACCTACTAACTTCTTCCTTGT TRRGATGAGARACCCTTTTGCAACCAAGCETG|
CTTTGAGTTTGT CAAGGGACCCATCTGCATTCAGTTTCACTCTGAARACCCATTTACAACCOAGAAGATTCATGTCAGG|

(*) ) . . B S B B oo
httpS.//WWW.Illumma.Com/prOdUCtS/by type/sequencmg kltS/ClUSter gen-sequencing TGATGCGGGAACTAAGTCCCAAGTGTGATTCTGTGTTAATGCCGACATCTCTTCTTGCATAGCTTETCTCCATCCTEGG)
reagents/phix—control—v3.htm| AGGCAGACGTAATGETTTTTGATTCAGAGGEAGTGTATTTTTGTGTAAACAGET TETAACGAGEAT TAGGCTTGCGAAT]

ACCATCCTTTGCCCRAGTGATCATATGATGTCTATTAGGTGAAAGTAGCT CAGGAGCAGCTGTCCCAACATCAAAAAAG]

ST ACCACTATCACC AN TAGENAC N AR T TENGEC A ATAC G N ARANCASTE TE T TTC TANTATAATAGCAGT T




Filter on contaminant

Filter on contaminant ~

Search for contaminant ASVs/clusters

Use your contaminant FASTA file from history v J

Use either your own contaminant FASTA file or one provided by FROGS. (--contaminant)

Select a contaminant reference from history *

Use the upload tool to add your own

. D O . m 54: contaminant.fasta l contaminant sequence file in FASTA

accepted formats » format to your history.
Provide your own contaminant reference FASTA file from history. (-——contaminant)

Any cluster sequences that match a contaminant sequence will be removed.




Practice session

Please open the FROGS Core Main 3 tool and familiarize yourself with the
required parameters.

Please apply the following filters:

= The ASV must be present in at least 4 samples.
= Each ASV must represent a minimum of 0.005% (i.e. 0.00005)
of the total number of sequences.

() 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.



Practice session

Tool Parameters

Filter on abundance ~

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

Set the minimum ASV/cluster abundance, as a proportion or as a count. We recommend using a proportion of
() — Please select a tool —
‘ 6.060005.
O 1.a. Reads processing of short reads

() 1b. Reads processing of long reads © Proportion

() 1.c. Reads processing of 454 reads
P - Wi

l © 3. Cluster/ASV filters l Minimum abundance proportion to keep ASV/cluster - srtianal
: ¢ .

() 5. Phylogenetic tree building -
) ITsx Leave empty to skip this abundance filtering. For example, 8.88885 (recommended by Bokulich et al., 2813) keeps
ASVs/clusters representing at least 8.885% of all sequences. (--min-abundance)

Sequence file (.fasta) *

[E‘ D O - G: FROGS Core 1-Main - remove_chimer 1: sequence.fasta - )
Filter on the most abundant ~
accepted formats =
The sequence file to filter. (—input-fasta) of most ASVs/clusters to Keep - ortionzl
Abundance file (.biom) * -
[E| P O - 18: FROGS Care 1-Main - remove_chimera abundance.biom . Leave empty to skip this filtering. Keeps the N most abundant ASVs/clusters. (—nb-biggest-clusters)
accepted formats =
Filter on contaminant ~

The abundance file to filter. (--input-biom)

Search for contaminant ASVs/clusters
Filter on prevalence ~

Mo contaminant filtering -

F across all sampl ~

Use either your own contaminant FASTA file or one provided by FROGS. (—-contaminant)

of ples (i ger > 1) - optional

<>

Set the minimum number of samples in which a ASV/cluster must be detected to be kept. Only ASVs/clusters found in at
least this number of samples will be retained. Leave empty to skip prevalence filtering. (—min-sample-presence)

F by sample groups ( file required) A
Sample replicates group (.tsv) - oetienz!

[E‘ O . Nothing selected -

accepted formats =

First column indicates the sample name, and the second column the group name. (--replicate-tsv)
Minimum prevalence (%) - oprional
& ®
Apply the prevalence filter within sample groups defined in a metadata file. The metadata file must include a column

specifying the sample groups (batches). Keep ASV/cluster present in at least this proportion of replicates in at least one
group (must be a proportion between 8 and 1). Leave empty to skip prevalence filtering. (--min-replicate-presence)



Practice session

= What are the output files of Cluster/ASV Filter tool ?

Explore “FROGS Filter : report.html” file.
=  How many clusters have you removed ?
=  How many ASVs remain ?
= How are ASVs distributed across the different samples?

Create a Venn diagram using the two filters.
= How many clusters did you remove with each filter?

=  How many own ASV remains in AOP1_PPC S3?

10



Practice session

What are the output files of 3. Cluster/ASV Filter tool ?

14: FROGS Core 1-Main - cluster_filters: excluded.tsv
13: FROGS Core 1-Main - cluster_filters: abundance.biom
12: FROGS Core 1-Main - cluster_filters: sequence.fasta

11: FROGS Core 1-Main - cluster_filters: report.html
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Practice session

How many clusters have you removed ?
How many ASVs remain ?

o —— — — — — — — — e e e

— —— — — — — — — — — — — — — — e e,

Removed
ASVs 75.51%
Removed: ... —

— —— — — — — — — — — — — — — — — —— —

e e e e e e — — — — — — — — — — — — — — — — — — — — — — — — s e



Practice session

Comparison with a filter applied to batches of samples (

DADA2

in

Removed: 20773 1

Removed
ASVs: 75.51%

Removed: 23408

As expected, it is slightly
more discriminant.

ool Parameters
nput Parameter

Value

to run your analysis.

Sequence file (fasta)

Abundance file (.biom)

prevalence_section

global_prevalence

=1)
replicate_prevalence

Sample replicates group (.tsv)

abund_section

Select a tool from the FROGS Core suite

cluster filters

9: FROGS Core 1-Main - remove_chimera: sequence.fasta

18: FROGS Core 1-Main - remove_chimera: abundance.biom

Minimum number of samples (integer 3 «

ol Parameters
Parameter

Minimum prevalence (%} Not available.
Set the minimum ASV/cluster proportion
abundance, as a proportion or as a
count. We recommend using a
proportion of 8.00885.

inimum abundance proportion to  8.00885
Value

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

Sequence file (fasta)

Abundance file (biom)
prevalence_section
global_prevalence
=1)
replicate_prevalence
Sample replicates group (.tsv)

Minimum prevalence (%)
abund_section
Set the minimum ASV/cluster

abundance, as a proportion or as a
count. We recommend using a
proportion of 8.00005,

inirmum abundance proportion to

cluster_filters

9: FROGS Core 1-Main - remove_chimera: sequence.fasta

18: FROGS Core 1-Main - remove_chimera: abundance.biom

Minimum number of samples (integer Not available.

45: MPC_replicate_metadata.tsv

s @

proportion

0.00085 1 O 6




Practice session

How are ASVs distributed across the different samples?

Sequences

165 -
1,046,990

Sample name Total number of ASVs

AQP1_ 84
AQP1_P 82
AOP1_PPC_S3 T4
AQP1_PPC_54 96
AQP1_PPC_S5 96

AOP1_PPC_56 &4
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Practice session

How are ASVs distributed across the different samples?

Sequences

2,030,232

Sample name Total number of AS5Vs Mumber of shared ASVs Mumber of own ASVs

AOP1_PPC_51 67 67 0
AOP1_PPC_52 73 73 0
AOP1_PPC_53 71 71 0
AQOP1_PPC_54 74 74 0
AOP1_PPC_55 75 75 0
AOP1_PPC_56 70 70 0
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Practice session

Clusters/AS\Vs

2,066

Clusters/ASVs
1,798

Sequences

1,067,763

Sequences

2,051,865

How many ASVs do you get ?

Sequences

1,046,990

Sequences

2,030,232

\
|
|
|
|
|
|
I
|
|
|
|
/
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Practice session

How many clusters did you remove with each filter?

Filters by ASV Filters by sample ASV distribution Sample distribution

Filters intersections

Venn diagram to identify which ASVs were removed by the
selected filters.(Maximum 6 options):

Removed (present in fewer than 3 samples)
ASV abundance < 0.005% (i.e 54 sequences )

£ Venn

110



Practice session

How many clusters did you remove with each filter?

Venn on removed ASVs

Removed (present in fewer than 3 samplsjbundance < Removed (present in fewer than 3 sage=bundance <

~_N—_—— e e — e e e — e —_ e — — ——— — — — —

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

\
\




L] L]
Practice session
Summary Cluster/ASV distribution

Sequence count

How many own ASV remains in AOP1_PPC S3 7

Before
C] Search

D AD A2 Sample name Number of clusters MNumber of shared clusters Number of own clusters

AOP1_PPC_S1 138 120 18
AOP1_PPC_S52 132 119 13
AOP1_PPC_S3 101 92 9
AOP1_PPC_S4 167 145 22
S—
AQOP1_PPC_S5 173 144 29
S
AQP1_PPC_S6 145 127 18
C] Sample name Total number of ASVs Number of shared ASVs Number of own ASVs
DADA2 AOP1_PPC_51 84 54 0
AOP1_PPC_S2 82 32 0
S—
AOP1_PPC_53 74 74 0
S
AOP1_PPC_54 96 96 0
AOP1_PPC_S5 96 96 0
AOP1_PPC_S6 84 34 0
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FROGS Core 1

Main tools

ITSX filter




ITS data has an additional filter.

Read
Rrocessing




What is the purpose of the ITSx tool?

ITSx is a tool to sequences.

ITSx identifies and/or trimms ITS regions in sequences.

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

Trimming: It excludes the highly conserved neighboring sequences SSU, 55 and LSU
rRNA.


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

How ITSx tool works ?

[ ITS amplicon target ]

/

" egl on I'I".“)-l'+ NLC2 Nlimm LR3
ITS8mun  NL4B NLEBmun

r N ( A

15t case: identification 214 case: identification & trimming of

no trimming - keep conserved regions conserved regions

ITS1 is well detected ITS1 is well detected

SSU part and 5.8S part are not trimmed and SSU part and 5.8S part are trimmed
\ / Y,

— —




Check only if sequence is identified as [TS? Yes or not?

= |fnot, only ITS1 or ITS2 part will be conserved

" |tisinteresting to consider keeping only the ITS parts, without the flanking
sequences, in case of:

= A comparison of sequenced amplicons with different primers that target the same
region to be amplified.

ITS4 ITS4B  NLC2

region o region & < <«

S8A2R ITS8mun  NL4B NLEBmun




Check only if sequence is identified as [TS? Yes or not?

Keep more A comparison of sequenced amplicons with different
information primers that target the same region to be amplified

Using a database with only the ITS part.

NSA3  NSI1 Mg§ [ = === | S8ATF

|
<

ITS2 <« €« <« <
region ITS;- |1'$43- NLC2 Nlih-mm LR3

ITS8mun NL4B NLEBmMuUN




Practice session

Please open the FROGS Core Main ITSX tool and familiarize yourself with
the required parameters.

Please apply the following filters:

= No, keep conserved regions
= |TS1
= Fungi




Practice session

Tool Parameters

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

() — Please select a tool —

1.a. Reads processing of short reads
1.b. Reads processing of long reads
1.c. Reads processing of 454 reads
2. Remove chimera

3. Cluster/ASV filters

4. Taxonomic affiliation

| 3. Phylogenetic tree building

© 11sx

Sequence file (.fasta) *

[ | o - || 17: FROGS Core 1-Main - cluster_filters: sequence.fasta

accepted formats «

Choose pertinent organi to - optional
The sequence file to filter. (—input-fasta) s msms to scan:

B sclect 7 Deselect all
Abundance file (.biom) *

Fungi

[ | O || 18: FROGS Core 1-Main - cluster_filters: abundance.biom (] Alveolata
: B h

accepted formats « D ryophyta

[ | Bacillariophyta
C] Ameoebozoa

C] Euglenozoa
Chlorophyta
Rhodophyta
Phaeophycease
Marchantiophyta
Metazoa
Qomycota
Haptophyceae
Raphidophyceae

The abundance file to filter. (—input-biom)

Trim conserved sequence (SSU, 5.85,LsSU) ?

o No, keep conserved regions
(1 Yes, trim conserved regions

If Yes, only part of the sequences with ITS signature will be kept. SSU, LSU or 5.85 regions will be trimmed (default : No) (—check-its-only)

Rhizaria

0000000000

Synurophyceae
[ ] Tracheophyta
[ | Eustigmatophyceae

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

o —— — — — —— — — e e e e e e e

)/ ASVs b Abundance \

Removed: 16 | Removed: 8 742 |

o ———— — — — — — — — — e,

~N —————_—_t—_ee—_ee—_ee—_E e e e e e ——_ ———
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FROGS Core 1

Main tools

Taxonomic affiliation




What does this tool do?

Taxonomicaffiliation tool assigns a taxonomic identification to ASVs.

Taxonomic affiliations are determined by comparing ASVs to sequences
contained within databases.

Which databases should you choose?

— LEAP is a companion website

Learn and Evaluate Affiliation databanks on an online Platform



1 Cluster = 2 affiliations

RDPClassifier*: one affiliation with bootstrap, on each taxonomic subdivision.

Bacteria;(1.0);Actinobacteriota;(1.0);Actinobacteria;(1.0);Propionibacteriales;(1.0);Propionibacteriaceae;(1.0)
;Cutibacterium;(1.0);Cutibacterium acnes;(0.57);

NCBI Blastn+** : one affiliation with identity %, query coverage %, subject coverage %, e-value, alignment
length and a special tag “Multi-affiliation”.

k__Bacteria;p__Actinobacteria;c__Actinobacteria;o__Corynebacteriales;f __Corynebacteriaceae;g__Coryneb
acterium;s__Corynebacterium_nuruki

blast_subject blast_perc_identity  blast_perc_query_coverage  blast_perc_subject_coverage blast_evalue blast_aln_length

Corynebacterium_nuruki_ HM165487_T5 962 1888 2B274428774428274 6.6 453



Affiliation Strategy of FROGS

Blastn+ with “Multi-affiliation” management

k__Bacteria;p___Firmicutes;c__ Bacilli;o__Lactobacillales;f _Streptococcaceae;g  Streptococcus;s__ Streptococcus_ thermophilus
k__Bacteria;p__Firmicutes;c__ Bacilli;o__Lactobacillales;f _Streptococcaceae;g_ Streptococcus;s__ Streptococcus_salivarius

Strictly identical (V3V4 amplification) on 426 nucleotides




Affiliation Strategy of FROGS

Blastn+ with “Multi-affiliation” management

k__Bacteria;p___Firmicutes;c__ Bacilli;o__Lactobacillales;f _Streptococcaceae;g  Streptococcus;s__ Streptococcus_ thermophilus
k__Bacteria;p__Firmicutes;c__ Bacilli;o__Lactobacillales;f _Streptococcaceae;g_ Streptococcus;s__ Streptococcus_salivarius

Strictly identical (V3V4 amplification) on 426 nucleotides.

\

k__Bacteria;p__Firmicutes;c__ Bacilli;o__Lactobacillales;f _Streptococcaceae;g__Streptococcus;Multi-affiliation

We cannot make a choice without having preconceived ideas.




Practice session

Please visit the LEAP website https://leap.frogs.toulouse.inrae.fr

Which banks specialise in 16S sequencing ?
Which banks specialise in the ITS marker?

Focus on 16S SILVA and 16S SILVA pintail 100, 80 and 50
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Practice session

Focus on 16S SILVA and 16S SILVA pintail 100, 80 and 50

Pintail* represents the probability that the rRNA sequence contains anomalies or is a
chimera.

Pintail 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.

Name Date Marker Sequence number
165_SILVA_138.2 Oct 1, 2024 165 451555
16S_SILVA_Pintail100_138.2 Oct 1, 2024 165 317241
165_SILVA_Pintail50_138.2 Oct 1, 2024 165 385166

16S_SILVA_Pintail80_138.2 Oct 1, 2024 ﬁ 165 366036
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Practice session

Focus on 16S SILVA and 16S SILVA pintail 100, 80 and 50

: U‘OD 2000 30'00 40’00 : U‘OD 2000 30'00 40’00
Sequence length (bp) Sequence length (bp)
Length statistics Length statistics
Min o]} Mean Median Q3 Max Min o1 Mean Median a3 Max
900 1224 1612 1549 1887 4000 900 1183 1531 1464 1764 4000
Unique taxa Unigue taxa

Kingdom Phylum Class Order Family Genus Species Kingdom Phylum Class Order Family Genus Species
2 112 283 728 1331 5128 43532 5 112 280 717 1301 4968 36441

Detail of ambiguous key-words ) i
Detail of ambiguous key-words

keyword count

keyword count
metagenome 8017

metagenome 5521
unknown 283779

unknown 197060
unspecified 0 .

unspecified 0
unidentified 461 i i

unidentified 385
unclassified 1

unclassified 0
incertae 1696

incertae 1206
NA 4

NA 4
None 0

None 0



Practice session

Focus on 16S SILVA and 16S SILVA pintail 100, 80 and 50

[ SILVA pintail 100, 80 and 50 comparison J

@ k comparison / \

Rank comparison SILVA pintail 100 : clean but small, possibly
Kingdom Phylum Class Order Family Genus Species SpeCIeS m|55|ng

SILVA: All the deposited sequences, including
artefactual sequences and those with poor
annotations.

Your choice of SILVA databank depends on your

\fta, experiments, and habits. /

Size of each list

T T T >
silva_pintail100 siiva_pintail50
silva_pintail30 t /

31297
15648.5
0




Practice session

Please open the FROGS Core Main 4 tool and familiarize yourself with the
required parameters.

Please apply the following filters:

= For 16S marker : ASVs will be affiliated with the DAIRYdb_v3.0.0 202304 databank.
= For ITS marker: ASVs will be affiliated with the ITS UNITE_Fungi_10.0 20250219 databank.



Practice session

Tool Parameters

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

':::' -- Please select a tool —
() ta. Short read processing

P

() 1b. Long read processing

() 1. 454 read processing

P

() 2. Remove chimera

b
P

[ 1 3. Cluster/ASV filters

L

© 2. Taxonomic affiliation
() 5. Phylogenetic tree building
() 1TSx

L

Sequence file [.fasta) *

‘ O (| — || 11: (unavailable) FROGS Core 1-Main - cluster_filters: sequence.fasta
accepted formats + .

The sequence file to be taxonomically affibated. (—input-fasta)

Abundance file (.biom) *

‘ ] = || = | | 12: {unavailable) FROGS Core 1-Main - cluster_filters: abundance.biom

accepted formats +

The abundance file linked to the sequence to be taxonomically affihated. (—-input-biom)

Choose the reference database *

‘ DAIRYdD v3.8.68_202384

Select the reference database from the list.

Run RDP taxonomic affiliation in addition to BLAST *

) Yes

L

OND

Taxonomic affiliation is performed using BLAST. Enabling this option also runs taxonomic affiiation with the RDP Classifier (default: No). (—-rdp)

Taxonomic ranks *

Domain Phylum Class Order Family Genus Species

Specify the ordered taxonomic rank levels used in the reference database. Separate each rank by a single space. (--taxonomic-ranks) 133



Practice session

Tool Parameters

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

| — Please select a tool —
1.2. Reads processing of short reads

1.b. Reads processing of long reads
1.c. Reads processing of 454 reads
2. Remove chimera

3. Cluster/ASV filters

4. Taxonomic affiliation

! 3. Phylogenetic tree building

1 ITSx

Sequence file (.fasta) *

[ | O | - H 14: FROGS Core 1-Mainl- itsx: sequence.fasta

accepted formats «

The sequence file to be taxonomically affiliated. (--input-fasta)

Abundance file (.biom) *

[D | - ” 15: FROGS Core 1-Main - itsx: abundance.biom

accepted formats «

The abundance file linked to the sequence to be taxonomically affiliated. {(—input-biom)

Choose the reference database *

‘ ITS UNITE Fungi 18.0 20250219

Select the reference database from the list.
Run RDP taxonomic affiliation in addition to BLAST *
() Yes

°No

Taxonomic affiliation is performed using BLAST. Enabling this option also runs taxonomic affiliation with the RDP
Classifier (default: No). (—rdp)

Taxonomic ranks *

Domain Phylum Class Order Family Genus Species

Specify the ordered taxonomic rank levels used in the reference database. Separate each rank by a single space. (—

taxonomir-ranks} 134



Practice session

What are the outputs ?

How many ASVs are affiliated by BLAST ?

(e
FROGS How many ASV have a “multiaffiliation” at Genus ranks ?
Nt
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Practice session

What are the outputs ?

-

A\ 4

39: FROGS Core 1-Main - taxonomic_affiliation: abundance.biom
S

No human readable ! }

38: FROGS Core 1-Main - taxonomic_affiliation: report.html

How many ASVs are affiliated by BLAST ?

I
I
:
I
I
I
I
I
I
I
I
I
I
I

B

Without affiliation: 6 1 Without affiliation: 514

L With affiliation: 1046 476

e e e — — — — — — — — — — — e ———— — — — — — — — — — — — — — — — —

[ These ASVs are too distant with subject in ]

databank and are not retained.

\

o —— — — — — —— e

Without affiliation: 0

— o — — — — — — — — — — — — —



Practice session

How many ASV have a “multiaffiliation” at Genus ranks ?

Blast multi-affiliation summary I

|

|

|

| Multi-affiliation by taxonomic rank & O'8 I

| 40

|

|

|

| 30

|

|

| i

| E Genus

2 » ASVs: 3.75%

| -.E Sequences: 2.68 %

| 2 L

|

| 10

|

|

|

| & & 4 o & & & I

| Il
|

| B ~svs B Sequences :l

'\ N

\ I\

\ /
\ /
\ /
N /
~ -
~ -—

e e e e e — — — — — — — — — — e e e e

% of multi-affiliated

21

0g

0.6

0.3

Multi-affiliation by taxonomic rank & Og

Genus
ASVs: 0.96 %
Sequences: 0.43 %

A A A

- ASVs - Sequences

e — o — e — — — — — —— —— —— —— —— —— —— — —— — — — — — — — —
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Practice session

Which tool do you need to use to read the abundance table in TSV format?




Practice session

Which tool do you need to use to read the abundance table in TSV format?

# FROGS Core 2-Companion Optional process, converter, and report (Galaxy Version 5.1.8+galaxy®)

Tool Parameters ‘

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

() — Please select a tool
) Read demultiplexing

() Affiliation filters

(:j Affiliation postprocessing

P

(| Abundance normalisation

IE Convert Biom file to TSV file I

() Convert TSV file to Biom file
() Cluster/ASV report

P

() Affiiation report

Abundance file (.biom) *

N D | D -
accepted formats =

39: FROGS Core 1-Main - taxonomic_affiliation; abundance.biom

The abundance file to convert. (—input-biom)

Sequence file (.fasta) - ootionsl

N D O -
accepted formats =

12: FROGS Core 1-Main - cluster_filters: sequence.fasta

The sequences file. If you use this option the sequences will be added to the TSV, (--input-fasta)

Extract multi-affiliation *

I/_\I Mo

L

This option will extract information about multiple blast affiliation in a second TSV file.

 FROGS Core 2-Companion Optional process, converter, and report [Galaxy Version 5.1.8+galaxy®)

Tool Parameters ‘

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

#

() - Please select a tool —

() Read demultiplexing

7

(1 Affihation filters

Outputs :
(::l Affiliation postprocessing

(| Abundance normalisation

| E Convert Biom file to TSV file I

ITS

45: FROGS Core 2-Companion - biom_to_tsv: multi-affiliations.tsv

() Convert TSV file to Biom file
() Cluster/ASV report

7

(1 Affihation repart

Ly

44: FROGS Core 2-Companion - biom_to_tsv: abundance.tsv

Abundance file (.biom) *

N D O -
accepted formats =

37 FROGS Core 1-Main

taxonomic_affiiation: abundance.biom

The abundance file to convert. (—input-biom)

Sequence file (.fasta) - cotionsl

N O O -
accepted formats -

21: FROGS Core 1-Main { itsx: sequence.fasta

The sequences file. If you use this option the sequences will be added to the TSV, [--input-fasta)

Extract multi-affiliation *

If_‘\l Mo

L

This option will extract information about multiple blast affiliation 1n a second TSV file.
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Practice session

Download these 2 TSV files from “Convert biom file to TSV file”.

Open them in Excel.

Which ASVs are dominant?
What are their affiliations ?

How is the ASV ID10 (for 16S - focus on AOP1 samples) and
distributed across different samples?

For the 16S only, how can ASVs without affiliation be identified?



Practice session

Which ASVs are dominant?
What are their affiliations ?

165 | DADA2

blast_taxonomy blast_subject blast_perc_identity blast_perc_query_coverage blast_perc_subject_coverage blast_evalue blasi_aln_length seed_id seed_sequence ocbservation_name cbservation_sum
Bacteria;Actinomycetota;Actinomycetes;Mycobacteriales;Corynebacteriaceae;Corynebacterium;Multi-affiliation  multi-subject 100 100 multi-coverage o 408 MNone TEEEEAATATTGE 101 120201
Bacteria;Bacillota;Bacilli;Lactobacillales;Streptococcaceae;Streptococcus;Streptococcus_thermophilus multi-subject 100 100 multi-coverage o 426 MNone TAGGGAATCTTCG! 10_2 41244
Bacteria;Bacillota;Bacilli;Lactobacillales;Streptococcaceae;Lactococcus; Multi-affiliation multi-subject 100 100 multi-coverage 0 426 Mone TAGGGAATCTTCGH 10_3 76806
Bacteria;Bacillota;Bacilli;Lactobacillales;Lactobacillaceae;Lactobacillus;Lactobacillus_delbrueckii multi-subject 100 100 multi-coverage 1] 426 Mone TAGGGAATCTTCCE 10_4 69921
Bacteria;Bacillota;Bacilli;Caryophanales;Staphylococcaceae;Staphylococcus;Staphylococcus_equorum Staphylococcus 100 100 2851405622 1] 426 Mone TAGGGAATCTTCLL 10_5 26989
Bacteria;Pseudomonadota;Gammaprotecbacteria;Oceanospirillales;Halomonadaceae;Halomonas;Halomonas_v Halomonas_va 100 100 28.06324111 1] 426 None TEGEGAATATTGE 10_6& 24741
Bacteria;Bacillota;Bacilli;Lactobacillales;Leuconostocaceas;Leuconostoc;Leuconostoc_mesenteroides multi-subject 100 100 multi-coverage 1] 426 None TAGGGAATCTTCCE 10_7 23851

How is the ASV ID10 distributed across different samples?

165 | DADA2

observation_name observation_sum AOP1_PPC_S1 AOP1_PPC_S2 AOP1_PPC_S3 AOP1_PPC_54 AOP1_PPC_S5 AOPI_PPC_S6 WOP1_PPC_WI1 AOPL_PPC_W2 AOP1_PPC_W3 AOF1_PPC_W4 AOP1_PPC_W5 AOP1_PPC_ W& AOP2_PPC_51 AOQPZ_PPC_52 AOP2_PPC_S3 AOPZ_FPC_S4 AOPZ_PPC_S5 AOQF2_PPC_S56 AOPZ_PPC_WI
ID_10 18687 1] 0 o o 1] 0 1430 o 0 o o 1] 505 378 475 416 547 446 388

=

FROGS 4 how would do you explain it ?

Mo e,




Practice session

<[ How would do you explain it ?

I )

blast_taxonomy blast_subject blast_perc_identity blast_perc_query_coverage
Bacteria;ActinomycetotaActinomycetes;Mycobacteriales;Corynebacteriaceae;Corynebacterium; Multi-affiliation multi-subject 100 100 9 om0
;Bacillota;Bacilli;Lactobacillales;Streptococcaceae;Stre ptococcus; Streptococcus_thermophilus multi-subject 100 100 D a d a 2 h a S | d e ntlﬂ e d at | e a St tWO ASVS t h at

;Bacillota;Bacilli;Lactobacillales;Streptococcaceae;Lactococcus; Multi-affiliation multi-subject 100 100 .
ia;Bacillota;Bacilli;Lactobacillales;lactobacillaceae;Llactobacillus;Lactobacillus_delbrueckii multi-subject 100 100 belong to the Sa me SpeCIGS. Pe rhaps th ey a re
acillota;Bacilli;Caryophanales;Staphylococcaceae;Staphylococcus;Staphylococcus_equarum Staphylococcus 100 100

100 different strains ...? These two ASVs are

seudomonadota;Gammaprotecbacteria;Oceanospirillales;Halomonadaceae;Halomonas;Halomonas_variabilis Halomonas_wva

acillota;Bacilli;Lactobacillales;Leuconostocaceae;Leuconostoc;Leuconostoc_mesenteroides multi-subject 100
;Actinomycetota;Actinomycetes;Micrococcales;Brevibacteriaceas;Brevibacterium;Multi-affiliation multi-subject 100 d |Str| b uted d |ffe re ntly across th e va r| ous
ia;Actinomycetota;Actinomycetes;Mycobacteriales;Corynebacteriaceae;Corynebacterium;Corynebacterium_casei Corynebacteriu 100
sActinomycetota;Actinomycetes;Micrococcales;Brevibacteriaceae;Brevibacterium;Brevibacterium_aurantiacum Brevibacterium 100 i 1cti i i
ia;Pseudomonadota;Gammaprotecbacteria;Pseudomonadales;Moraxellaceae;Psychrobacter,Psychrobacter_pacificensi Psychrobacter_ 100 Sa m p | es : B l OStatIStlcal a n a |yS|S Wl ” a | | OW u S to
inomycetota;Actinomycetes;Mycobacteriales;Corynebacteriaceae;Corynebacterium;Corynebacterium_nuruki Corynebacteriu 100 H H
acillota;Bacilli;Llactobacillales;5treptococcaceas; Stre ptococcus; Streptococcus_thermophilus multi-subject 100 eXp | O re th ese I nte reStl ng d ata m O re Close |y'
Actinomycetota;Actinomycetes;Mycobacteriales;Corynebacteriaceae;Corynebacterium; Multi-affiliation multi-subject 100
acillota;Bacilli;Lactobacillales;Leuconostocaceae;LeuconostocLeuconostoc_pseudomesentercides Leuconostoc_p: 100
;Bacillota;Bacilli;lactobacillales;Carnobacteriaceae;Alkalibacterium;Multi-affiliation multi-subject 100
inomycetotaActinomycetes;Micrococcales;Micrococcaceae;Multi-affiliation;Multi-affiliation multi-subject 100
;Pseudomonadota;Gammaprotecbacteria;Pseudomonadales;Moraxellaceae;Psychrobacter;Psychrobacter_pacificensi Psychrobacter_ 100
;Bacillota;Bacilli;Lactobacillales;Streptococcaceae;Stre ptococcus; Streptococcus_thermophilus multi-subject 100
'seudomonadota;Gammaprotecbacteria;Pseudomonadales;Moraxellaceae;Psychrobacter;Multi-affiliation multi-subject 100
acillota;Bacilli;lactobacillales;Lactobacillaceae;Multi-affiliation;Multi-affiliation multi-subject 100
ActinomycetotaActinomycetes;Micrococcales;Promicromonosporaceae;Cellulosimicrobium;Multi-affiliation multi-subject 100
ia;Pseudomonadota;Gammaprotecbacteria;Pseudomonadales;Moraxellaceae;Psychrobacter;Multi-affiliation multi-subject 100
inomycetotaActinomycetes;Micrococcales;Dermabacteraceae;Brachybacterium;Brachybacterium_xerosis Brachybacteriu 100
Bacteria;ActinomycetotaActinomycetes;Micrococcales;Brevibacteriaceae;Brevibacterium;Brevibacterium_aurantiacum Brevibacterium 100

| 0 0 0 0 0 o | 130 o 0 0 0 0 505 378 475
0 3 [ [ 0 0 0 0 0 [ 0 7 278 219 313
0 0 [ 0 0 0 1030 0 0 0 0 0 2686 2833 2217
1184 870 814 1900 1290 1455 0 182 1245 2030 1210 1057 0 0 [
1299 957 1134 1456 2339 1356 0 828 719 1001 570 781 0 0 o
0 0 [ 0 0 0 0 0 0 0 0 0 0 0 [
0 0 [ 0 0 0 223 0 0 0 0 0 186 197
0 0 o 0 0 0 0 0 0 0 0 0 0 0
0 0 o 0 0 0 0 0 0 0 0 0 0 0
0 0 [ 0 0 0 0 0 0 0 0 0 0 0
0 0 [ 0 0 0 0 0 0 0 0 0 0 0
2208 1686 1349 238 616 348 0 138 111 235 193 261 0 0
0 0 12 [} 0 0 0 o 0 [} 2 9 2 20 33
0 0 [ [} 0 0 0 0 0 [} 0 [} 0 0 [
45 0 f 0 0 76 161 1 0 [
| 813 598 776 528 860 514 || 0 u)gz 882 929 915 1097 l 0 0 0




Practice session

Which ASVs are dominant?

What are their affiliations ?

blast_taxonomy blast_subject  blast_perc_identity blast_perc_guery_coverage | blast_perc_subject_coverage blast_evalue blast_aln_length seed_id seed_sequent observation_name
k__Fungi;p__Ascomycota;c__Saccharomycetes;o_ Saccharomycetales;f_Dipodascaceae;g__Geotrichum;s__Geotrichum_candidum LCO52055_SH1= 100 90.73170732 66.66666667 2.BGE-94 186 MNone GARACGCGATA D_1
k__Fungi;p__Ascomycota;c_ Saccharomycetes;o Saccharomycetales;f  Debaryomycetaceae;g_ Debaryomyces;s_ Debaryomyces_prosopidis JNS42657_SH1: 99707 100 5143288084 159E-178 341 MNone GAAATGLGATA D_2
k__Fungi;p__Ascomycota;c_ Sordariomycetes;o_ Hypocreales;f Nectriaceae;g_ Bisifusarium;s__Bisifusarium_domesticum J0434585_5H1: 100 B7.45980707 57.62711864 7.03E-142 272 MNone GARATGLGATA ID_3
k__Fungi;p__Ascomycota;c__Saccharomycetes;o_Saccharomycetales;f Debaryomycetaceae;g_ Debaryomyces;s_Debaryomyces_prosopidis JNB42657_SHI1: 100 100 5143288084 5.42E-180 341 MNone GAMATGCGATA ID_4
k__Fungi;p__Ascomycota;c_ Saccharomycetes;o_ Saccharomycetales;f Debaryomycetaceae;g_ Kurtzmaniella;s__Kurzmaniella_sp AYE21840 SHIL. 96.951 §7.30538922 55.08474576 3.46E-155 328 MNone GARATGLGATA ID_5
k__Fungi;p__Ascomycota;c_ Saccharomycetes;o_ Saccharomycetales;f  Saccharomycetales_fam_Incertas_sedis;g_ Diuting;s_ Diutina_catenulata  KY103376_SHI1: 100 B3.47826087 61.14649682 1.50E-97 192 Mone GAMATGLGATA ID_&

k__Fungi;p__Ascomycota;c_ Sordariomycetes;o_ Microascales;f_Microascaceae;g_ Scopulariopsis;s_ Scopulariopsis_flava LME52493_SH1 099,668 BE.52841176 70.3271028 9. B1E-156 301 MNone GARATGLGATA ID_7

How is the ASV ID7 distributed across AOP6 samples

AOP1_PPC_S1 AOPI1_PPC_S2 AOP1_PPC_S3 AOPI1_PPC_S4 AOP1_PPC_S5 AOPI_PPC_S6 AOPI1_PPC_W1 ACOPI1_PPC_W2 AOP1_PPC_W3 AOPI_PPC_W4 AOP1_PPC_WS5 AOP1_PPC_WE AOP2_PPC_S1 AOP2_PPC_S2 AOP2Z_PPC_S3 AOP2_PPC_S4 AOP2Z_PPC_S5 AOP2_PPC_S6 AOP2_PPC_W1 AOP2_PPC_W2 AOP2_PPC_W3 AOP2_PPC_W4

57 i 5 1 12 6 2 15 7 3 i 1 19 22 15 288 297 518 g9l 591 1123 17
3319 3209 3118 8792 6378 6801 5128 3654 4721 3652 3007 3493 8841 7364 11760 5147 5690 6357 2781 1269 1429 4808
5012 4144 2411 2614 1385 639 15781 6167 3610 7881 9135 12804 9374 9989 9444 10801 10961 10667 25812 18241 26754 17450

268 1048 848 0 0 0 263 280 198 661 608 722 0 0 0 52 98 210 120 61 37 1
0 i i 0 0 0 0 i 0 1 i 0 i i 0 0 0 i 1 1 0 0
5 i i 3 21 0 0 1 0 1 i 0 0 0 0 3 3 2 0 i 0 0
3723 3850 8058 7488 0 o 11 o 3144 4651 5382 5780 | 0 0 0 0 o 10700 7222 12571 0

=

FROGS 4 how would do you explain it ?

Mo e,




<[ How would do you explain it ? ]

iTs |[IDADAZY

blast_taxonomy

k__Fungi;p__Ascomycota;c_Saccharomycetes;o_ Saccharomycetales;f  Dipodascaceae;g_ Geotrichum;s_ Geotrichum_candidum

k__Fungi;p__Ascomycota;c_ Saccharomycetes;o_Saccharomycetales;f_ Debaryomycetaceae;g_ Debaryomyces;s_ Debaryomyces_prosopidis

k__Fungi;p__Ascomycota;c_ Sordariomycetes;o_ Hypocreales;f_ Mectriaceae;g_ Bisifusarium;s__Bisifusarium_domesticum

k__Fungi;p__Ascomycota;c_ Saccharomycetes;o_Saccharomycetales;f_ Debaryomycetaceae;g_ Debaryomyces;s_ Debaryomyces_prosopidis

k__Fungi;p__Ascomycota;c_ Saccharomycetes;o_ Saccharomycetales;f_ Debaryomycetaceae;g_ Kurtzmaniella;s__Kurtzmaniella_sp

k__Fungi;p__Ascomycota;c_ Saccharomycetes;o_ Saccharomycetales;f_Saccharomycetales_fam_Incertae_sedis;g_ Diutina;s__ Diutina_catenulata

k__Fungi;p__Ascomycota;c_ Sordariomycetes;o_ Microascales;f_ Microascaceae;g_ Scopulariopsis;s_ Scopulariopsis_flava . .

k__Fungi;p__Ascomycota;c_ Sordariomycetes;o_ Microascales;f_ Microascaceae;g_ Scopulariopsis;s_ Scopulariopsis_flava Da d a 2 h as |d € nt”cl ed two ASVS th at be l 0 ng to

the same species. Perhaps they are different
strains ...? These two ASVs are distributed
differently across the various samples.
Biostatistical analysis will allow us to explore
these interesting data more closely.

observation_name observation_sum AOP1_PPC_S1 AOP1_PPC_S2 AOPL_PPC_S3 AOPL_PPC_S4 AOPFL_PPC_S5 AOPI_PPC_S6 AOP1_PPC_W1 AOPL_PPC_W2 AOPL_PPC_W3 AOP1_PPC_W4 AOPI_PPC_WS5 AOPL_PPC_WE AOPZ_PPC_S1 AQP2Z_PPC_S2 AOPZ_PPC_S3 AOPZ_PPC_S4 AOPZ_PPC_S5 AOP2Z_PPC_SE

ID_1 534925 57 o 5 11 12 & 2 15 7 9 0 1 19 22 15 288 297 518
10_2 391654 3319 3209 3118 8792 B378 BEOL 5128 3654 4721 3652 3007 3453 8841 7364 11760 5147 5650 8357
1D_3 252335 5012 4144 2411 2614 1385 639 15781 6167 3610 7EBL 9135 12504 9374 9989 G444 10901 10961 10667
ID_4 158482 269 1048 848 ] 0 0 263 280 198 661 608 722 0 0 0 52
ID_5 97286 0 0 o ] 0 0 0 0 0 1 0 ] 0 0 0 o
1D_6& 92604 5 0 o 3 21 0 0 1 0 1 0 0 0 0 0 3
1D_7 B4661 3723 3950 BOSB 7483 0 0 11991 0 3144 4651 5382 5780 0 0 0 1]
ID_8 52207 0 0 0 0 10011 11612 0 3522 0 0 0 0 3873 2805 4178 4019




Practice session

For the 16S only, how can ASVs without affiliation be identified?

Without affiliation: 6

T

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I

= N e/

Bacteria;Bacillota;Bacilli;Lactobacillales;Leuconostocaceas; Leuconostoc; Leuconostoc_mesenteroides multi-subject 98592 100 multi-coverage 0 426 Mone TAGGGAATCTTCCE ID_459

Bacteria;Pseudomaonadota;GammaprotecbacteriaAlteromanadales;Celerinatantimonadaceas;Celerinatantimonas;Celerinat Celerinatantim 86.479 100 28.53315472 1] 426 Mone TEEGEGAATATTGE 1D_460
no data nao data no data no data no data no data nao data None GCAATGCATGGAG ID_4B62
Bacteria:Actinomvcetota-Actinomvcetes:Micracoccales:Brevibacteriaceae:Brevibacterium:Brevibacterium ieateali Brevibacterium 99268 100 2678454486 0 410 Maone TEEEGAATATTI

'No data' replaces all affiliation metadata.
No affiliation has been found for this ASV, but it is widely distributed across the various samples.
In this dataset, the “without affiliation” entries relate only to a very small minority of ASVs.




Practice session

What is the distinctive feature of the ASV ID1 (for 16S) and affiliations ?

Explore the respective 'multi-affiliation.tsv' files to understand why this special tag is used.




Practice session

What is the distinctive feature of the ASV ID1 (for 16S) and affiliations ?

'multi-affiliation.tsv' files analysis

T ron

#observation_name  blast_taxonomy blast_subject
ID_1 Bactena:Actinomycetota:Actinomycetes:Mycobactenales;Corynebactenaceae Corynebactenum:Corynebacterium_variabile Cornynebacterium_variabile_FAUHB1888836_TS
ID1 BactenaActinomycetota;Actinomycetes;Mycobactenales;Corynebactenaceae;Corynebacternum;Corynebactenum_Species Corynebacterium_Species_AJ222817

#observation_name  blast_taxonomy

1D_19 k__Fungip__Ascomycotac__Saccharomycetes:o__Saccharomycetales;f__Metschnikowiaceae:q__Clavispora:s__Clavispora_lusitaniae

1D_19 k__Fungi'p__Ascomycota:c__Saccharomycetes:o_Saccharomycetalesf__Metschnikowiaceae:g_Clavisporass__Clavispora_lusitaniae

1D_19 k__Fungi;p__Ascomycota;c__Saccharomycetes:o__Saccharomycetales;_Metschmkowiaceae;g_Clavisporas__Clavispora_lusitaniae

1D_19 k__Fungi'p__Ascomycota:c__Saccharomycetes:o_Saccharomycetalesf__Metschnikowiaceae:g_Clavisporass__Clavispora_lusitaniae

1D_19 k__Fungi;p__Ascomycota;c__Saccharomycetes:o__Saccharomycetales;f__Metschmkowiaceae;g__Clavisporas__Clavispora_lusitamiae

1D_19 k__Fungip__Ascomycota;c__Saccharomycetes:o_Saccharomycetales;f__Metschnikowiaceae;g_Clavisporas__Clavispora_lusitaniae

1D_19 k__Fungi;p__Ascomycota;c__Saccharomycetes:o__Saccharomycetales;f__Metschmkowiaceae;g__Clavisporas__Clavispora_lusitamiae

1D_19 k_Fungip__Ascomycota;c__Saccharomycetes:o__Saccharomycetales;f__Saccharomycetales_fam_Incertae_sedis;g__Saccharomycetales_gen_Incertae_sedis;s__Saccharomycetales_sp
1D_19 k__Fungi;p__Fungi_phy_Incertas_sedis;c__Fungi_cls_Incertae_sedis;o__Fungi_ord_Incertae_sedis;f__Fungi_fam_Incertae_sedis;g_Fungi_gen_Incertae_sedis;s__Fungi_sp
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To easily modify your abundance files, you should use
the ‘affiliationExplorer' tool.

affliationExploreris a companion tool of FROGS.

=  Shiny app for exploration and disambiguation of FROGS multi-affiliation.

= The goal of affiliationExplorer is to provide a user-friendly graphical interface
to choose between different conflicting affiliations.

= The app will then sort the multi-affiliated taxa from most abundant to least
abundant and help you pick one (or none) of the conflicting affiliations.

= You can also edit the affiliation manually.
The documentation: https://forge.inrae.fr/migale/affiliationexplorer

»[ https://shinv.migaIe.inrae.fr/app/affiIiationexplorer}



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

affiliationExplorer

Affiliation explorer -

Upload Biom File
Affiliation selection Affiliation edition
Browse..  Galaxy3d-[f

Upload complete Select 0TW

Cluster_3 = Update OTU Skip OTU
Optional: upload Fasta File

Cluster_3 - ¥ conflicting affiliations, ambiguity at rank Spedies

Lo Select new affiliotion by clicking on o row (double click on o cefl toedit its content).

Click "Update OTU" to updiate affifation (with selected row) or “Skip OTU o move (o the next one

Upload MultiH

W File ; -
Show| 10 + entries Search:

[T —— Kingdem Phylum Class Order Family Genus Spedies Blast ID %hid Scov
1 Bacteria Firmiculas Bacilli Lactobacillales Lactobacillaceae Latilactobacillus Lactobacillus sake CPO32640.225274,226851 100 09
& pownload 2 Bacteria Firmicutes Bacilli Lactobacillales Lactobacillaceae Latilactobacillus unknown species KFE01877.1.1550 100 100
Showing 1 to 2 of 2 entries Previous [ 1 - Mext

[ sShow 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.



affiliationExplorer

Demo
video







Practice session

Explore other tabs of taxonomic_affiliation_report.html file.

Explore Taxonomy Distribution tab.
e Build the global distribution.
FROGS  Build the distribution for AOP1 samples.

* Build the rarefaction curves at species rank.

Explore Blast alignment metrics Distribution tab.

How would you interpret these matrices?

15



Practice session

Explore Taxonomy Distribution tab. Build the global distribution.

Summary Blast Alignment metrics Distribution
» @ Display global distribution

Search . .
Iti-affillatian  Arthe.  Micr.
ti-atfiliation b,
Sample name MNumber of D il Number of Phylum Number of Class Mumber of Order MNumber of Family Number of Genu
AOP1_PPC 51 1 3 4 9 19 30 H'ﬂw
AOP1_PPC_S2 1 4 5 11 20 32 %
AOP1_PPC_53 1 3 4 9 18 28 %
AOP1_PPC_S54 1 4 5 9 21 32
AOP1_PPC_S5 1 4 3 M 24 35 ‘ﬁ
,,::\.r
AOP1_PPC_S6 1 4 5 9 21 29 _\tﬁu
AOP1_PPC_W1 1 4 7 M 18 30 ﬁ
AOP1_PPC_W2 1 4 3 10 19 30
AOP1_PPC_W3 1 3 4 9 18 26
AOP1_PPC_W4 1 4 3 12 22 31 Detail on selected:
| —
Showing 1 to 10 of 72 rows m rows per page < 2 3 /4 5 . 8 >
With selection:

Bacteria
Bacillota 440034 42995 42005
Genus ™ Bacilli 442027 42235 98242

Lactobacdillales 388857 37.168 87.095
Lactobacillaczss O7436 3311 25051
Lactobacillus 22185 ) 84343

Lactobacillus_delbrueckii 21739 7811 90457
Lactobacillus_delbruedii nk children: O

Font size{15 ¢ Jeotors start deptnfz o] TR




Practice session

Explore Taxonomy Distribution tab. Build the distribution for AOP1 samples.

Surnmany Taxononmy Distribution Blast Alignrment metrics Distribution

4
—
Sample name Number of Domain Number of Phylum M
B | app1_prc_s 1 El 4
B | aori_pec s2 1 4 5
B | aopi_ppc_s3 1 3 4
B | Aopi_ppc sa 1 4 5
B | aopi_ppcss 1 4 &
B | aor1_pec s 1 4 5
ADP1_PPC_W1 1 4 7
ADP_PRC_ W2 1 4 6
ADP_PPC_W3 1 3 4
ADP_PPC_WY i 4 6
-

Showing 1 to 10 of 72 rows “mwspa’page

31.941
@ Display distribution ‘ Bacilli 20735 31939 90,995
Lactobacillales 18936 29168 91324
Lactobacillaceas 0356 14412 49409
Lactobacillus 1112 1.713 11.885

Lactobacillus_delbneeckii 1112 1713 100,000
Lactobacillus_delbruedsii nb children: O

Font size{17 * Jeolors start depenfz_< | 153




Practice session

Explore Taxonomy Distribution tab. Build the rarefaction curves at species rank.

—~

Rarefaction curves

50
Summary Taxonomy Distribution Blast Alignment metrics Distribution
504
@ Display global distribution /—" .
404
Sample name Number of D i Number of Phylum Number of Class Number of Order Numbe £
£ o
AOP1_PPC_51 1 2 5 8 14 =
AOP1_PPC_S2 1 2 5 T 1 DADA2 20
AOP1_PPC S3 1 2 5 8 14
AOP1_PPC 54 1 1 4 6 12 104
AOP1_PPC S5 1 3 5 T 13
AOP1_PPC_S6 1 1 2 5 12 0 T v T T . - ]
0 2000 4000 8000 8000 10000 12000 14000
AOP1PPCWT 1 2 5 8 14 Mo sempled seauences
- 8- AOF1_PPC_S1 —@- AOP1_PPC_S2 —@- ADP1_PPC_S2 —@— AOP1_PPC_S4 —@- AOP1_PPC_S5 —@- AOP1_PPC_S8
AOP1_PPC_W2 1 2 5 7 12
Rarefaction curves
) AOP1_PPC_W3 1 3 6 8 14
25—
AOP1_PPC_W4 1 2 5 7 12 o
Showing 1 to 10 of 72 rows Mrowsperpage A
204 o, Z /. - /
With selection:
s | 4@
2
E
10
54
0 - - . : - - !
0 5000 10000 15000 20000 25000 30000 35000

Mb sampled sequences
—@- AOP1_PPC_S1 —@- ADP1_PPC_S2 —@- AOP1_PPC_S3 —@- ADP1_PPC_S4 —@— AOP1_PPC_S5 —@- AOP1_PPC_S6
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Practice session

Explore Blast alignment metrics Distribution tab.

6.

Summary

Cooverage

Taxonomy Distribution

[10036]

[299% - 100%[

[95% - B9%[

[20% - D0%[

[50% - BO%[

[19% - 50%[

[0% - 1%6[

Blast Alignment metrics Distribution

Number of ASVs by BLAST identity and coverage

Number of sequences by BLAST identity and coverage

o 0 ) ) 1 7 3 0 [2E9% - 100%[ 0 i 0 o 126 1098 718 0
] 0 0 0 0 1 4 1 [25% - D% 0 i 0 o 0 105 a7z 152
] 0 0 0 0 0 0 0 o [00%-05% ] 0 0 0 0 0 0 0
s
g
0 ) 0 0 0 o 0 0 © [B0% - DO%[ 0 i 0 o 0 o 0 0
0 i 0 0 0 0 0 0 [50% - B0%[ o i 0 o 0 o 0 0
0 i 0 0 0 0 0 0 [1% - 50%[ ] 0 0 0 0 0 0 0
] 0 0 0 0 0 0 0 0% - 1% 514 i 0 o 0 o 0 0
[0% - 1%6] [1% - 5096[ [50% - BO%[ [B0% - 00%] [20% - 5% [B5% - 90%( [B8% - 100%] [100%] [0% - 1%6] [1% - 5096] [50% - B0%] [B0% - 00%] [20% - B5%] [5% - %] [899% - 100%[ [1008]
Identity Identity

We observe that, much of the data can be found
in the DAIRYDB database with high similarity.




Practice session

Explore Blast alignment metrics Distribution tab.

Summary Taxonomy Distribution Blast Alignment metrics Distribution

Number of ASVs by BLAST identity and coverage Number of sequences by BLAST identity and coverage

{1005 o 5 g o . [100%] o 578 123 141 1064 25393 196811
{095 - 100%] 0 o 0 o 0 [28% - 100%] o 0 o 0 0 0 0
[65% - 98%[ a0 o o o 2 [85% - DO%[ o o o o 243 107494 o o
o [B0%- 05%] o o o o M g [80% - 05%] o 0 o 0 0 8263 23155
) i
g 5
: 3
©  [30%- 00%] o 2 0 2 5 [80% - D0%6] o 0 o 0 2611 40275 105308
[50% - B0%] 0 0 o 2 0 5 q 0 [50% - B0%6] o 0 o 0 0 3467 124 0
[1% - 50%[ o 0 o 0 2 1 o 0 [1% - 50%( o 0 o 0 2080 328 0 0
[0% - 1% 0 0 0 0 0 0 0 0 [0% - 18] o o o 0 0 o 0 0
[0% - 1% [19% - 50%[ [50% - B0%[ [E0% - 00%[ [20% - 05%[ [05% - 90%[ [209% - 100%[ [100%] [0% - 1] [1% - 50%[ [50% - B0%[ [E0% - 20%] [50% - B5%[ [B5% - B%] [58% - 100%] [100%]
Identity Identity

We have found that a large proportion of the data does
not appear exactly as it is in the UNITE database.
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FROGS Core 1

Main tools

Phylogenetic tree
ouilding




What does this tool do?

This tool generates a phylogenetic tree using the sequences of the
ASVs contained within the fasta file.

It uses MAFFT for multiple sequence alignment and FastTree for
phylogenetic reconstruction.

The BIOM file serves as a metadata resource for annotating each
branch of the reconstructed tree with the affiliation of each ASV.




Practice session

Please open the FROGS Core Main 5 tool and familiarize yourself with the
required parameters.

Explore the output files.




Practice session

Tool Parameters

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

'z::l -- Please select a tool -

b

-

) 1.a. Reads processing of short reads

() 1b. Reads processing of long reads
{::l 1.c. Reads processing of 434 reads
() 2. Remove chimera

() 3. Cluster/ASV filters

() 4. Taxonomic affiliation

L

u 3. Phylogenetic tree building

) ITSx

L

Sequence file (.fasta) *

0D O Ol - 12: FROGS Core 1-Main - cluster_filters: sequence.fasta

accepted formats =

FASTA file contaiming the representative sequences to be used for phylogenetic tree construction. [-—-input-fasta)

Abundance file (.biom) *

b O & - 39 FROGS Core 1-Main - taxonomic_affiliation: abundance.biom

accepted formats =

BIOM file containing the abundance table associated with the input sequences. (—input-biom)

Outputs :

Tool Parameters

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

l:_xl -- Please select a tool --

(:I 1.4. Reads processing of short reads
[ | 1b. Reads processing of long reads
[ 1 1.c. Reads processing of 454 reads
() 2. Remove chimera

() 3. Cluster/ASV filters

(1 4. Taxonomic affihation

o 3. Phylogenetic tree building

() ITSx

Sequence file (.fasta) *

O O | - H: FROGS Core 1-Main | itsx: sequencefasta

accepted formats -
FASTA file containing the representative sequences to be used for phylogenetic tree construction. (—input-fasta)

Abundance file (.biom) *

O © B e 37 FROGS Core 1-Main) - taxonomic_affiliation: abundance.biom

accepted formats =
BIOM file containing the abundance table associated with the input sequences. (—input-biom)

47: FROGS Core 1-Main - tree: tree.nwk

46: FROGS Core 1-Main - tree: report.html
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Practice session

Explore the report.html file.

[«

ASVs Abundance

Removed: 0 —|

It is important to check that all ASVs have been
included in the phylogenetic tree; otherwise, the
tree does not represent the abundance file entirely.

I—Kﬁp‘t:ﬁ%

L Kept: 918 269

ID_328 k__Baciers p__HBacteroidetes c__Bacieroidia o__ Bacterosdales f__Pomphyromonedeceae g Petrimonas s__ Petrnonas_sulunphita
& 0 _341
ID_T8 k__Bacteria p__Bacterodetes ¢ Sphingobactenis o__ Sphengobactenales f__Sphinpobectenacess g_Sphingobactenium s__ Sphngobecienum_shayense
ID_28 k__ Bacteria p_ Bacleroidetes & Sphingobacheria o Sphengobacieriakes I Sphingobacteriacess g_ Sphingobacterium s Sphingobscierem _|sctis
ID_2TE k__Bactera p__Hactervidetes c__Sphingobectenia o__ Sphingobacteriales f__Sphingobectenacese g__Sphngobactenum s__Sphingobacterum_lects
ID_07 k__Bacteria p_ Bacteroidetes ¢ Sphingobactenia o__Sphingobacteriales | Sphingobactenacese g_ Sphingebacteriurn 5__Sphingobacterum_lactis
ID_130 k__Bactens p__Becleridetes c__Sphingobeciersa o__ Sphingobactensles f__ Sphingobectenscess g Sphingobacterum s__ Sphingobacierumn_lschs YO u Ca n u S e th e m O u S e
ID_27T8 k__ Bactena p__Bacteroidetes c_ Sphingobeciens o_ Sphingobacieriales {_ Sphingobectenscese g Sphangobectenum s__Sphingobactenum_|acls
ID_253 k__Baecleris p_ Becleroidetes o Flavobecieriia o Flewcbocterisles fFlovobaderiscese g Mymides 5 Myroides_odorstimimus W h e e | to ZOO m i n O n
I0_73 k__Bacteria p__Bacleroidetes ¢ __Flevobacienis o__Flavobactensles {__Flavobactenacese g_ Psychroflesus 5 Psychroflexus_helocasel
ID_B1 k__Bacteris p_Bacteroidetes o Flavobacteria 0 Flavobacteriales f_ Flavobaoteriscese g_ Paychroflesus s Paychnoflescus_halocase th e tree a n d See it i n
ID_51 k__Bacteria p__Bactercidetes ¢__Flevobactenie o__Flavobactenales f__Flavobactenscese g_ Psychrofiesus s Psychroflesus_helocasei
ID_ B8 k__ Bacteria p_ Bacieroidetes o Flevobacienia o Flavobhacheriales [ Flavobscieriscese g_ Paychrofieas s Psychroflens  halocassi m O re d eta i |
ID_Z3% k__Bactera p__HBsctercidetes c__Flavobacteriia o__Flavobacienales f__Flavobacieriscess Multi-afiliation Mult-afilistion °
ID_110 k__Bectesia p__Bacleroldetes ¢ Flavobacteriia o Flavobacienales | Flavobacieriaceae g Mesonia s Masonia_osireas
ID_2B6 k__ Baclers p__Bedleridetes c__Flavobactenia o__ Flewchecterales f__Flevobaderiscess g_ Salepentbacter 5__ Selegentibecier_achnorum
ID_408 k__Bacteria p_ Bacteroidetes o Flavobacieriia o__ Flavobacteriales | Flasvobacieriscese g_ Salegentibacter s Salegentibacier echinomm
= ID_457 k__Bacters p__Hederidetes c__Flavobecteriia o__ Flewchecterisles f__ Cryomosphacess g_ Brumimicrobium s__ Brumimicrobium_mesophilium

ID_174 k__Baciena p__Actinobactens ¢ Actinobactens o_ Mcrococcales | Microbecteracess Mulb-affifation Mubt-affation
ID_77 k__Bacteris p__sAotinobeoberia o Adtinobecieria o__ Mioroooooales f_ Microbeclerisosss g Miorobacherium s Miorobeoterium_folionem
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Practice session

Explore the tree.nhx file.

This is a phylogenetic tree in Newick format, where each node is represented by
brackets. This universal format can be used with all tree viewers.

G0

horse
20
50 L 30 clephant —p  (dog:20, (elephant:30, horse:60):20):50
20 4oq
This is an example of
Our tree is in NHX (= nwk) format. a3 visualization
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(ID_332:9.884694167,I0_307:5e-09)8.827:0.002338801)0.978:9.07 SOftwa re from an
{ID_12:5%=-89,ID 20:8,.88912482)9.995:9.021588453)1.008: 8. 369577 NHX flle .
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:5e-89,1ID_111:08.002698725)0.849:0.002754821, (ID_116:52-09,
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