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NTRODUCTION T0 GENE FAMILIES - DEFINTTION
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INTRODUCTION T0 GENE FAMILIES : EVOLUTION
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INTRODUCTION T0 GENE FAMILIES : FUNCTIONAL EVOLUTION




INTRODUCTION TO GENE FAMILIES - HYPOTHESTS

e The function is more preserved between orthologs than
between paralogs [Altenhoff et al., 2012]

e Need to consider the time of divergence between two
sequences; indeed, close paralogues may have undergo less
changes than ancient orthologs and therefore present more
similar functions [Nehrt et al., 2011]

Knowledge of evolutive history of genes
important for functional inference.
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ANALYSTS OF EVOLUTIVE EV[NT SYNTENY
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METABOLIC PATHWAYS
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ENEAM: A TOOL DEDICATED
10 GENE FAMILLES STUDY



GENEAM : ANALYSTS OF GENE FAMILIES
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GENEAM : ANALYSTS OF GENE FAMILIES
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GENEAM : ARCHITECTURE
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GENEAM : WEB PORTAL

e Creation of initial set of sequences
e Import through fasta or json format
o GreenPhyl families

e Access to Chado Databases
o) Banana
o Coffee

e Cart of sequences to manage the family
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GenFam is available at: http://genfam.southgreen.fr/




GENEAM - HOMOLOGS SEARCH
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GENFAM - PHYLOG
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GENEAM : IDEVEN FOR SYNTENY INTEGRATION
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GENEAM : IDEVEN FOR SYNTENY INTEGRATION

#Nom gene1
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GENEAM : VISUALTZATIO
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GENESPATH: A TOOL USING
ENEAM, AND FOCUSED ON
METABOLLC PATRWAYS



GENESPATH: THE WORKFLOW
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+Phylogeny

o _ Galaxy Bricks

E— Fasta files of — i
[ — protein HMM bulld *
P sequences.
= e Clusters of ettt
. Query fram homologuous HMM to fasta multi species X
Perl Script keywords: sequences in S
Organisms Fasta format e
{e. g. MAIZE, MAFFT %
CORYSJ,
ARATH, — .
POPTR) FastazPhylip =
+
metabolic — *
pathways RAP-Green x




GEN PAT - WEB INTERFACE
ath

Do the jobs Link to TreeDisplay Resources Contact

Welcome To GenesPath

GenesPath (or gPTool) is an online tool allowing to highlight candidate genes in given plant species such as maize or sorghum. Unlike Gramene, EnsemblPlants and
GreenPhyl, our approach brings more targeted responses to our queries focusing on specific proteins or metabolic pathways. Our approach provides more precision using
GenFam (developed by Delphine Larivitre). Our tool also allows overlapping (a same gene can be found in different groups). genesPath uses robusts method to analyze and
compare amino acid sequences (MAFFT, HHMMER, Gblocks, ...) and build phylogeny (PhyML, RAP-Green)

GenesPath tool is linked to the Biomass For the Future (BFF) project. Further information are available here.

QGenFam +BFE~ o




GENESPATH: QUERY UNTPROT DATABA

Home Do the jobs Link to TreeDisplay Resources Contact

Query UniProt ¢ database

Retrieve UniProt Entries corresponding to given plant species (e.g. maize or sorghum bicolor) and metabolic pathways (e.g. pathways involved in lignin biosynthesis).
Deletion of previously created files? | Delete |

Simple search

Enter a metabolic pathway or keyword: Select a species: | Submit

Multiple search
Enter a list of metabolic pathways (one per line): 2 Select a species: | [ submit |
Search in function of EC number

EC:[111.1.7 Select a species: [ Submit |

Search in function of Gene Ontology (GO)

Gene Ontology code: ¢0:0005576 Select a species: | | [‘Submit




GENESPATH: LAUNCH WORKFLOW THROUGH THE WEB

Home Link to TreeDisplay Resources

Do the Jobs!

1.Launch a job using a predefined group of sequences (single cluster)

Enter a fasta ining at least 2 ami id

4

Or upload it: | Choisissez un fichier | Aucun fichier choisi [ Upload Fasta |

Select the parameters for your workflow, and indicate your email address: [name@domaincom |
GenFam's options

E-value (default value=0.000005): |

Databases or Species (download full list of availabe databases/species):

/bank/genfam/genome_data/SORBI/SORBI-JGI1.4-polypeptide-genfam.faa

Gblocks options

Gblocks first parameter (eg. 51): | Gblocks second parameter (eg. 70):[ |
RAP-Green's options

Gene threshold (eg. 0.95): | |

Species threshold (eg. 10.0):[ |

Polymorphism threshold (eg. 0.00): ||

| Submit |



GENESPATH: PHYLOGENETIC TREE

e’ Sapgniesen SOR3I
5 lh'.lrlupql,.'\:: oam
L] L] - I:HUI“.'DG]I‘B“I 'r.u MATE
e c.n..umm Taa MAIZE
{ . rrea.1_BOREI
L mf- Soadgain !{Al'
e s
E.P.mm.lq Tzt MAIZE
CAMTMGE rag} 'H:Ai:ﬂ

= mﬂn Tt MALTE

GAMEIMEGE ey Tay_ MALT
I:.F.Ilm_fnl_.w.“

L8

e CAMIM. 3)_Tos_MAT
~ { a6 A%

a4y CRMEMCoady_Tan_ AT
e shanpen 100

CAMIMpC g _Ten MAITT

CAMIMPCAS484_ o0 MAIE

CAMIMGCa0rTY 191 MAITE

BEuigo) i wiAm
e 5OR3

f__'-"";: nm.!uu.aui,:_rm_m::
niig LE F 36 SOkl
' e e G u.':c.u-g'.u_m WAL
- CAMIMEE il T MALIE
Sl ! CAMIMsCRa 30 To MARE
Pt WM
CAMIMCaossd Ton Maili
BT CRME oty Tas MATE
T ACaoupih ) FETedn Ml

e CAMINAEE L 38 i MALTE
— SEaggnzhyn SO




GENESPATH: CSVFIL

PRESENTING ORTHOLOGOUS GEN

Cluster name Gene |ID_Species Gene Name Locus Tag Chromosome Start End Orthologous group
Cluster 1 0S02G49230.1-PEP_ORYSJ LOC_0S02G49230.1-PEP 0S02_PF33150.4_ORYSJ ORYSJ02 30096306 30098580 1
Cluster 1 SB10_PF10650.1_SORBI SB10G010860.1 SB10_PF10650.1_SORBI SORBI10 14421774 14424602 1
Cluster 1 ZM05_PF39000.2_MAIZE GRMZM2G075562_T01 ZM05_PF39000.2_MAIZE MAIZE05 204171997 204174388 1
Cluster 1 0S07G47140.1-PEP_ORYSJ LOC_0S07G47140.1-PEP 0S07_PF28660.1_ORYSJ ORYSJ07 28185202 28187762 2
Cluster 1 ZMO07_PF29680.1_MAIZE GRMZM2G414423_T02 ZMO07_PF29680.1_MAIZE MAIZEO7 171822613 171824015 2
Cluster 1 SB02_PF34770.1_SORBI SB02G042230.1 SB02_PF34770.1_SORBI SORBI02 75932722 75934993 2




CONCLUSTON AND PERSPECTIVES - GENEAM

Web system for manual analysis of
gene families

Integration of syntenic analysis
through IDEVEN for gene
relationship prediction

Integration of heterogeneous data

Synthetic visualization 1n
IntreeGreat

Use of Galaxy API to allow analysis
through the GenFam website

Integration of dS based WGD
identification

Integration of other types of
functional evidences (TFBS)

Integration of syntenic and domains
visualization to IntreeGreat



CONCLUSTON AND PERSPECTIVES : GENESPATH

Take 1into account gene families and
metabolic pathways

Link with a specific project named
“Biomass For the Future” (BFF)

GenFam and GenesPath are
complementary tools

Launch the workflow of analysis
without using Galaxy

Integration of phylogenetic
analysis and statistics on genes
(CSV) using IntreeGreat

GenesPath will be improved (it does
not contain yet the IDEVEN tool)
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