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User-friendly |l

FROGS Pre-process x

Samples 1 > Reads 1
Samples 1 > reads 2
dereplicated_file (fasta)

count_file (tabular)

summary_file (html)

HERNANDEZ-RAQUET, Géraldine PASCAL

*These authors have contributed equally to the present work.

sequencing of RNA
amplicons

DNA extraction &

High-throughput > Gigabytes
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Core workflow
Already
contiged
To merge paired-end reads : Flash
Trimming: Cutadapt

FROGS Remove chimera b3

Sequences file
Abundance file
non_chimera_fasta (fasta)

out_abundance_biom (txt)

out_abundance_count (tabular)

summary_file (html)

FROGS Affiliation OTU

OTU seed sequence in fasta
format

Abundance file (format: BIOM)

biom_affiliation (txt)

summary (html)

Sequences file
Count file
abundance_biom (txt)

seed_file (fasta)

swarms_composition (tabular)

FROGS Filters »

Abundance file (format:
BIOM)

Sequences file (format: fasta)

output_fasta (fasta)
output_biom (txt)
output_excluded (tabular)

output_summary (html)

Denoising and Clustering
with local threshold:
SWARM 1

Efficient Chimera Removal :
VSEARCH 2!

A wide choice of filters.

We advise to filter OTU
abundances at 0.005% 71,

Double taxonomic affiliation

RDP classifier 3] until species.
Blast+ 4] with equal multi-hits.

a

UPARSE [°],

Accuracy on simulated data set \

For the tests we use two sets of species manually extracted from LTP 115. These species were
chosen to obtain near and distant species in the same dataset.
For each set of species we generate 5 artificial runs of 10 samples. In each sample the abundance of
species following a power law. The ranking of species abundance is randomly determined in each
sample. Then, an Illumina error profile is applied on reads
and 20% of chimera are added. All the runs are
processed after FROGS preprocess
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Divergence on the composition of
VAN o (o [cI I sl microbial communities at the different
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FROGS guidelines* UPARSE*

500sp 500sp

Kingdom 0.00 0.00
Phylum 0.38 7.73
Class 0.57 10.56
Order 0.81 11.48
Family 1.08 12.21
Genus 1.43 12.63
Species 1.53 12.67

* in percentage

OTUs
496~

median 505+# O+ 521# 3+

FROGS

guidelines
Observed Missing Observed Missing

UPARSE

100™

of Illumina data

Contact: frogs@toulouse.inra.fr

Bacteria;chlorobi 12 895 54

Speed
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Bioinformatics
processing oTU 1

OTU 2 Bacteria;firmicutes 0 6812

FROGS

Find Rapdly OTU with Galaxy Solution

FROGS = complete analyze

FROGS Fre-process x FROGS Clustering swarm »* FROGS Remove chimera = FROGS Filtars x
Samples 1 > Reads 1 Sequences file Sequences fila Abundance file (format:
BICM
Samples 1 = reads 2 Count file Abundance file )
" " Sequences file (format: fasta)
dereplicated_file (fasta) abundance_biom (txt) non_chimera_fasta (fasta)
ocutput_fasta (fasta
count_file (tabular) sead_file (fasta) out_abundance_biom (txt] PE- ) )
o ) output_biom (t=t)
summary_file (html) swarms_composition (tabular) out_abundance_count (tabular)
L output_axcluded (tabular)
summary_file (html)
Pre-process Clustering output_summary (html)

Chimera

FROGS Clusters stat

Abundance file (format:
BIOM)

FROGS Demultiplex reads x

summary_file (html) Barcode file

Select fastg dataset

Filters

FROGS Abundance
normalisation

Sequences fasta file

Abundance BIOM fila

FROGS Affiliations stat » demultiplexed_archive [(data)

Abundance file (format: undemultiplexed_archive (data)

BICHM .
) summary [(tabular]

summary_file (html)

Statistics

1969 Multi-affiliation by taxonomic rank

Clusters size summary

output_biom [tt)
output_fasta (fasta)

summary_file [html)

Normalization

Great graphics outputs

ox-50x H[(50%-80%

- Speed on real datasets

9 600 000 sequences of a complete MiSeq rur/

Preprocess : 9 300 000 sequences 15 min
/
Swarm clustering : 680 000 clusters 10 hours

Chimera removal : 556 700 non-chimeric/'cl. 15 min

Filtering* : 556 200 OTUs

*filter OTU abundances at 0.005%

PhiX removal ~8 min

DP affiliatio ~25 min

Blast affiliation| ~5 min

\ FROGS [ Uparse with uchime_ref Uparse without uchime_ref

median | 105# 0* 111+ 1+
°°species/sample  #OTU/sample  *in OTU number

/
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FROGS Affiliation OTU x

OTU seed sequence in fasta
format

Abundance file (format: BIOM)

bicm_affiliation (txt)

summary [html)

Affiliation

FROGS BIOM to std BIOM %

Abundance fila

output_biom (t«t)

output_metadata (tabular)

FRCOGS BIOM to TSV =
Abundance file

Sequences fila

tsv_file (tabular)

multi_affi_file (tabular]

Format
converter

RDP resu Its

[80 % - 90 %[ [90%-95% MH(95%-100% WN100%

RDP results

OTUs bootstrap value for each taxonomical type

class order family genus species

SINOY 1T ~

e Add other databases for
affiliation (greengenes, ITS).

 Add FROGS in the toolshed.

e Github repository available
https://github.com/geraldinepascal/FROGS.git
* Training sessions:
Toulouse (December and
April) & Jouy-en-Josas

/ \(January and in spring) /

A ﬂnnouncementﬁ

e Evaluate FROGS on others
metrics and datasets (mock
community, real already
known community).
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