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Background

Metabarcoding is the large-scale taxonomic identification of complex

environmental samples via analysis of DNA reads of one marker gene What metabolic functions are presents in a
(16S, ITS, 18S, COl, etc.). microbial community ?
°merge1with R2 The aim of metabarcoding analysis is to provide a table of abundance Functional inference: we assume that an organism has a
e | | Demultiplexing Tool ! http://frogs.toulouse.inra.fr  Of OTUs/ASVs, as close as possible to the species, per sample as well metabolic function by the presence in the organism's genome of
PEAR or VSEARCH . . 5 5 - ch o
............................... _as a descriptive statistical analysis of the composition of the targeted a known sequence having that function.
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joined fastq sequences iizren | | microbial population of the samples.
* cluster size > 5.10° : :
. --min-abundance 0.00005 s :
standardize length * number of replicated samples i ! i . . .
S fexists . The various tools developed within FROGS [2] offers such results.
C B i’:' keep sequences with ITS | . . - ’ 1
, A e . They allow users to process their data in command lines or via in a
remove ambiguous bases cluster seeds ,"ll —check-its-only i . [3] . . . .
| . user-friendly Galaxy!®linterface and to obtain different graphical and
dereplication ) : i . .
OTU Filter Tool i ITS sequences | descrlptlve OUtpUtS.

. blastn affiliation i ITSX Tool
N Preprocessing Tool ) q

Unlike metagenomicsl*l, metabarcoding does not provide these
_ | —— functional profiles of a microbial population, by being restricted to
clustering swarm one mad rker gene.
—-distance 1 --fastidious o oL O H
cluster multi-affiliation list N
| - | - ¢ o-p-on
cluster seeds PICRUSt2 B bypass this restriction and obtain a prediction of the Br S OH
Clustering Tool - < functional potential of a sample, at low cost. " Br
N : J|l A D H OH (@
filter on:
——— S mote blast taxoromies ner key words Firstly, PICRUSt2 placed the marker gene (16S, ITS or 18S) reaction
--ignore-blast-taxa : : . 2 . ]
s sequences of .mterest |n.to. a its refere.nce tre.e, that is used as the orevious reaction | next reaction
ﬁ basis of functional predictions. After, it predicts number of marker metabolic pathway
cluster seeds abundance table cluster multi-affiliation list ] ] .
and function copy number in each OTU. Then, for each sample, it
Chimera Removal Tool | g Aftiliation Filter Tool Y calculates functions abundances and finally, pathway abundances
are inferred, based on functional profile.
a )
Functional profiling within FROGS
& /
Workflow @” i fotasequences  canplel  samle2  sampe ility to use Galaxy interfaces
i v OTU/ASV1  species A >AGGAG.. 3500 6300 210 E | - |
g h PICRUSL2 oussy ey owos. 0 4w
PICRUSt2 placed the marker gene sequences (16S, ITS or 18S) of reference tree OTUANZ specesC  AGRCT. 40 00 S0 .
interest into a its reference tree, that is used as the basis of e ————————
functional predictions Cluster » = 0 T
DA sequence S
closest reference N o i
Insert sequences cequence T~ | T

k FROGSFUNC stepl placeseqs too)

PICRUSt2
reference tree

Pre-calculated gene

/ Y \ family/function
copy numbers per +
reference genome

Running hidden-state prediction to predict function abundances AN ENN + [fng Various tables and graphical outputs are displayed
with castor-R of each OTUs placed in the PICRUSt2 reference $ e e

. to make the experience intuitive
phylogenetic tree

Cluster/sequence number according to NSTI threshold

Predicted gene copies number per
sequence
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InipiEnEs @ sene nrerence marker co
\ FROGSFUNC step2 copy numbers tool, i Inference marier copy .
Abundance table Marker copy numbers table Normalized OTU table 5 L G e e
from FROGFUNC stepl from FROGFUNC step2 by FROGFUNCstep3 e ,
S1 S2 S3 S1 S2 S3
number . . . . .
oI 3300 0 0 @ N e 1Yl 350077 63007 2107 FROGS highlights important information that are very useful for
. . . . oTu2 0 460 36 |——— - . .
Prediction of functions weighted by the relative abundance of s o oo @ o 4 _— data interpretation. Some "hidden" PICRUSt2 outputs are
. . OTu3 400/1 700/1 500/1 . . . .
OTUs in the community. o - =t _ exploited: reporting incongruence between taxonomic
____________ affiliations, Nearest Sequenced Taxon Index (NSTI) threshold
Function abundance predictions per sample e " L — confidence indicator, decision support graphic to help choosing
FROGSFUNC step3 functions tool A ” e i e the NSTI threshold
k p j oTu2 0 9 oTu2 1 0 0 G C:1.1.1.2 1600 | 2800 | 2000
OTuU3 400 500 oTU3 2 4 2 EC:1.1.1.3 1800 3200 1060 Metagenome functional profile summary

Normalized OTU table  Function copy nhumbers table from Function abundances per
by FROGFUNC step3 FROGFUNC step 2 sample by FROGFUNC step3

Inferrance of MetaCyc/KEGG pathway abundances based on
function number abundances.
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1CMET2-PWY 1289.7451 1485.2474 1233.5908

| [ : Biosynthesis; Cofactor, Carrier, and Vitamin Biosynthesis; Carrier Biosynthesis; 1CMET 2-PWY https://biocyc.org/META/NEW.IMAGE type= PATHWAYE0bject=1CMET 2-PWY
EC:1.1.1.1 1800 5460 1129 I PICRUST2 ma p Of gene | Degradation/Utilization/Assimilation;Aromatic Compound Degradation;unknow; 3-HYDROXYPHENYLACETATE-DEGRADATION-PWY https://biocyc.org/META/NEW-IMAGE 'type=PATHWAYE&obje ct=3-HYDROXYPHENYLACETATE-DEGRADATION-PWY
P t h b d d E t' | EC'1.1.1.2 1600 2800 2000 I N | ANAEROFRUCAT-PWY 904.,7455 1565.5453 1227.6231 Superpathways; Superpathways;unknow;ALL-CHORISMATE-PWY https://biocyc.org/META/NEW-IMAGEtype= PATHWAY&obje ct=ALL-CHORISMATE-PWY
d Way abundance p redictions p er sam p S T : families to pat hwavs | Generation of Precursor Metabolites and Energy;Fermentation;Fermentation to Short-Chain Fatty Acids; ANAEROFRUCAT-PAY https://biocyc.org/META/NEW-IMAGE type= PATHWAY&object= ANAEROFRUCAT-PWY
EC:1.1.1.3 1800 3200 1060 | | ANAGLYCOLYSIS-PWY 1501.0804 1805.3271 1544.3206 Generation of Precursor Metabolites and Energy; Glycolysis;unknow; ANAGLYCOLYSIS-PWY https://biocyc.org/META/NEW-IMAGE Ttype= PATHWAY&object= ANAGLYCOLYSIS-PWY
I $ $Z2Z2Z2Z2Z2Z2Z°2° N EeEemEmmemememm————= ’ ’ ’ Degradation/Utilization/Assimilation;Amino Acid Degradation;Proteinogenic Amino Acid Degradation; ARGDEG-PWY https://biogyc.org/META/NEW-IMAGE ttype=PATHWAY&objedt=ARGDEG-PWY
k F ROG S F U N C Ste p4 pat hways tOOJ F t' b d e . 49.3391 45.6559 observation_name SC1703-104_TTGCCC-BETML_LOOT_R  SC1703-105_CAGTCT-BETML_LODT_R  SC1703-106_TTAAAT-BETML_LOO1_R
unc lon a un ances . 1CMET2-PWY 7560 2011 7389
le f Metabolic pathway abundances per S HIDROXPHENILACETATE DEGRADAT O PUY 3 1 ;
pe r Sa m p e ro m ALL-CHORISMATE-PWY 231 370 607
FROGFUNC 3 Sample by FROG FU Nc Step4 ANAEROFRUCAT-PWY 1730 1442 1711
Ste p ANAGLYCOLYSIS-PWY 9346 10150 39086
ARGDEG-PWY 165 270 430
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