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Milliohs of Entries

Plant Genome database increase

Plant Genome Databases

Alfalfa

AlfaGene A genetic database of the alfalfa (Medicago sativa) genome (mirror site at UK CropMet)

Arabidopsis

TAIR A searchable relational database - a comprehensive resource for the scientific community working
with Arabidopsis thaliana

Banana

MGRC A banana (Musa) genomics information resource established by the Global Musa Genomics
Consortium (GMGC)

Barley

BarleyDB A barley genome database containing barley maps, traits, and sequences (by UK CropMet)

Bean

BeanGenes A plant genome database containing information relevant to Phaseolus and ‘igna species

Braceira

Genes of agronomic interest are probably already sequenced

How can we identify them?
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Transfer information from model plants to
crops

Comparative genomics

GCP crops Model species
Homologous

(orthologous) genes

Gene information transfer

Gene with unknown function Gene with known function




Our strategy:

Use full plant genomes

Develop a manually curated catalog of plant
gene families

Provide clear homologs predictions use
phylogenomic analysis

Provide external links and analysis tools



‘ Results

Sarghum

Menocots

Embryophyte

Angiosperm

Eudicots Eurosid Il

Tracheophyte

Selaginella moellendorffi

Eurosid |




Results

A plant gene family database

o Most important plant gene family database manually annotated*

* GreenPhyl family annotation Platform
3rd Biocurator conference 2009, Berlin Germany



Searching data: Different entry points

Home

Gene ID (TAIR, TIGR)

Gene name (alias)

Clustering lists

Gene annotation

{ s

Family name

EFamily name (e.q. GRAS)

Family name (e.q. GRAS)
Sequence_id (e.g. At1914920)
Family_id (e g. 20939)
Allas (g0 GAD
Annatation (e GRAS)
Family lists | Interpro (e.qg. IPRO0SZ0Z)
UniProt {e.g. QALETE)
KEGG (e.g. KOD430)
G0 molecular function {e.q. GO:0006350)

ne

Search | ?

GO

UniProt |

A phylogenomic database for plant comparative genomics




Family entry page:

Identify all genes potentially involved in the same process

Home Clustering lists Family lists Tools Documentation About us
Family name Major Intrinsic family (MIF)
?““_:‘Y:‘[; Plasma membrane intrinsic protein (PIP) subfamily ‘
amily

Cross-reference(s) TAIR ‘

NOD26-like intrinsic protein (NIP) subfamily

Curation status

Family status Phylogeresicanaluciz not dans
Small basic intrinsic protein (SIP) subfamily ‘

Link to GreenPhyl %1.0 ; 20952

| P 1 e |

h Family structure m Family composition || Protein pgttern || Arotein-cod
Tonoplast intrinsic protein (TIP) subfamil
Clustering level GreenPhyl family id {m‘unher of sdqmencesy
1 20152 (392
2 23016 (363) tﬂﬁl (29)
3 Sdﬂﬂﬂ (104) p0608 (255) 4869 (21)
4 40549 (21) 36346 (148) 36460 (104) 36570 (111)



Family entry page

Family name Major Intrinsic family (MIP)
Synonym

Family ID 209572

Cross-reference(s) TAIR

: (@)
Curation status | .
L [ [Curate it]

Family status Phylogenomic analysis not done

Link to GreenPhyl %1.0 : 20952

Family structure Family composition I| Protein pattern || Protein-coding sequences ” Orthologs || Chromosome position

Total : 443
e Family Composition
[=ch
=10
Lea mays
454 4 I
42 I "._i
351 R I | ==
ZE- i [L _— | . | .
214 [ - = =
144 — - — 1 -
| |
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Crap, . Sy, H’J&c

. g Ve o &'» 2o, Sorgy, U g iy one, e Moc
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a;bm,
Information to display :
I¥ Gene name ™ UniProt ™ KEGG ¥ InterPro ¥ Annotation ™ Gene Ontology



Family entry page

Family name

Synonym
Family ID
Cross-reference(s)
("..rad-lnu TN T
Get selected sequences | himl "'I Get sequence |
d Species code Sequence id Locus Alias
Link to Gry [¥ ARATH Atig01620.1  PIP1-3
¥ ARATH Arlg17810.1 TIP3-2
Family [V ARATH At1g17810.2 TIP3-2
[¥ ARATH Arlg31885.1 NIP3-1
Build yo [ ARATH At1952180.1
[¥ ARATH Arlg73190.1 TIP3
[¥ ARATH Arlg80760.1  NIPB-1
¥ ARATH At2qg16835.1
[¥ ARATH A2g16850.1 PIP2-3
[+ ARATH At2925810.1 TIP4-1
¥ ARATH At2g29870.1
[¥ ARATH Ar2g34390.1  NIP2-1
[+ ARATH At2934390.2  NIP2-1
¥ ARATH At2q36830.1 TIP1-
[¥ ARATH A2g3T170.1  PIP2-2
[+ ARATH A2g37180.1 PIP2-3
¥ ARATH At2g39010.1 PIP2-B
[¥ ARATH A2g45960.1  PIP1-2
[+ ARATH At3g04090.1  SIP1-1
¥ ARATH A3g06100.1  NIFP7-1
[¥ ARATH A3gl6z40.1  TIP2-1

UniProt
Q08733
022588
022588
Q9C6TO

P26587
Q9sAM

Q92VXs
082316

Q8Wo3T
Q8Wo3T
P25818
P43287
P30302
Q92vor
Q06611
Q9MEWS5
Q8LAN
041951

Major Intrinsic family {MIP)

20952

TAIR

=g

KEGG

K09872
KO9873
K09873
K09874

K09873
K09874

K09872
K09873
K09874
K09874
K09874
KO9873
K09872
K09872
K09872
K09872
K09875
K09874
K09873

Load this in Excel format

InterPro

IPRO00425 IPRO12269

IPR000425 IPRO12269
IPRO00425

IPR000425 IPROO2197 IPRO12269

IPR000425 IPROO5829
IPRO00425
IPR000425 IPRO12269
IPR0O00425 IPRO12269
IPRO00425
IPR000425 IPRO12269

IPRO00425 IPRO12269
IPR000425 IPRO12269
IPR0O00425 IPRO12269
IPRO00425 IPRO12269
IPR000425 IPRO12269
IPRO00425

IPRO00425

IPR000425 IPRO12269

GO Term ID

plasma membrane intrinsic protein 1C (FIP1C) / agu
major intringic family protein / MIP family protei
majar intringic family protein / MIP family protei
major intrinsic family protein / MIP family protei
majar intringic family protein / MIP family protei
tanoplast intrinsic protein, alpha f alpha-TIP (T
major intrinsic family protein / MIP family protei
water channel protein, putative, similar to MipC {
plasma membrane intringic protein, putative, very
tanoplast intrinsic protein, putative, similar to

majar intringic family protein / MIP family protei
major intringic family protein / MIP family protei
rajor intrinsic family protein / MIP family protei
major intringic family protein / MIP family protei
plasma membrane intringic protein 2B (FIP2E) / agqu
plasma membrane intrinsic protein 2C (FIP2C) / agu
aquaporin, putative, similar to plasma membrane ag
plasma membrane intringic protein 18 (FIP1E) / agqu
rajor intrinsic family protein / MIP family protei
major intringic family protein / MIP family protei

delta tonoplast integral protein {delta-TIF), iden




‘ Family entry page

Family name Major Intrinsic family (MIP)
Synonym
Family ID 205952
Cross-reference(s) TAIR
Curation status
[Curate it]
Family status Phylogenomic analysis not done

Link to GreenPhyl %1.0 : 20952

Family structure || Family composition || Protein pattern

Protein-coding sequences

Arabidopsis thaliana

L T 1 2 L 3
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Orthologs m Chromosome position I

Oryza sativa

i l._|_

i gene: Os08g12310.1{Chr 6: 6647388-undefined)



Results

A phylogenomic analysis database

0 Phylogenomic analyses to identify homologous genes



‘ Sequence entry page

Identify genes with potential similar function

Home

Sequence id

Clustering lists Family lists Tools Documentation About us

At1g73190.1

Species Arabidopsis thaliana

Alias TIF3-1

Gene tonoplast intrinsic protein, alpha / alpha-TIF (TIP3.1), identical to SF:P26587 Tonoplast intrinsic protein, alpha (Alpha TIF) (Arabidopsis thaliana)
annotation (Plant Physiol. 9, 561-570 (19927

Gene Ontology

transparter activity

TAIR entry: Atlg73190.1
OryGenesDE entry: Atlg73190.1

Cross- UniProt entry: P26587
references Genevestigator entry; P26587
T-DMA Express entry: Atlg73190
Germplasm entry: At1g7 3190
Link to Gre 1.0 Atlg73190.1

J Gene classification

Orthology (o) ? Subtre
Os10935050.1
UltraParalegy (p} ¥ Di

At1g17810.1

Gene model || Gene sequence || Domain pattern || Phylogenomic predictions || Tree - alignment

e-neighbor (1) ? SuperOrthaologs () ? Distance (D)

UniProt Alias 0 1] 5 1}

O9FWVG TIP3 100 o9 1] 0.4294
stance

UniProt Alias P 1]

022588 TIP32 100 0.14341

Segmental duplication(in:Cryza list? Arabidospsis list?

Atlg17810.1 Group: 2



‘ Orthologs prediction in other databases

=2

__{:::::f311_ChP01_2300_DRYSH
=9 9311 _Chros_Z2085_0RYSA

|

55 Atlg22130_ARATH
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ptlgzesio_ARATH
Atlgasdl =0 _ARATH
ALIg30260_ARATH
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At1ls7FOS0_ARATH
ALSgeD0el_ARATH
AtSgnS0So_ARATH
ALSgER0 T _ARATH

Za 100 -mEtSSe5050_ARATH
L mptSg1o1d0_ARATH

2511 Chroz_AKlo9Sz2_ 0RYSA
9511 _Chros_2682 _0RYSA
9511 Chrod_2740_0RYSA
ftlgs1140_aRATH
AtSgzI260_ARATH

9311 _Chrod_1455_0RYSA
0 9311 _ChrOS_AkOSS1z2_0RYSA
! 9311 _ChrlzZ_0aSZ_0RYSA

—®At1lgF1ie9E_ARATH

9311 _Chrol_AKOF0E94_ORYSH
o0 9311 _ChroS_AKlooz33_0RYSA
Lo AtSgz0zan_ARATH

o5

E:::::9311_ChP06_HH06931?_DRYSH
1o ALSE54 5340 _ARATH
9311 _Chrol o787 _0RYSA

235311 _ChroS_070S_0RYSA
29311 _Chrol _AkOFO955_0RYSA
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How to identify easily the
orthologs relationships?




Ortholog scoring system to facilitate

Int tati

Sequence id  |At1g73190.1

Species Arabidopsis thaliana

Alias TIP3-1

Gene tonoplast intrinsic protein, alpha / alpha-TIP (TIP3.1), identical to SP:P26537 Tonoplast intrinsic protein, alpha (Alpha TIFY (Arabidopsis thaliana)

annotation (Flant Physiol. 23, 561-570 (19927
Gene Ontology transporter activity
TAIR entry: Atlg73190.1
OryGenesDB entry: Atlg73190.1
Cross- UniProt entry: P26587
references Genevestigator entry: P26587
T-DNA Express entry: Atlg7 3190
Germplasm entry: At1g7 3190

L|n|.{ t|:| Greenph A% 0 - Al o700 4

Orthologs found

Gene classil

Confidence score

sequence || Domain pattern | Phylog nment
Orthology (o) ? Subtree-neighbor (M ? SuperOrthologs (5)? Distance (D)
UniProt Alias 0 n s D
0s10935050.1 Q9FW\V6 TIP31 100 59 0 0.4294
UtraParalegy (p) ? Distance
UniProt Alias p I
At1g17810.1 022588 TIP3Z 100 014341
Sq Paralogs found |? Arabidospsis list? Confidence score
At .




Orthologs prediction visualisation

FAATY
File Edit Search “Wiew Options  Help

=10 x|

At2o36530.1_ARATH
At3g26320.1_ARATH
Q2039052901 _ORYZA

D01 g7 44501 _ORY LA,

Duplication: paralog

©=10g35050.1 _ORYZA [100]

LIF real branch lengthzs

[ =eq name ext nodes
[+ =eq name int nades
[~ species ext nodes
[~ species int nodes
[~ EC ext nodes

[~ ECirt nodes

I- branch length walues

[~ bootstrap values

1Qu ery |_ duplic WS SPRC

ﬁLLh.Q.I.ngS In rice

By similarity method mcomplete relatlonshlp 1/1 I

T B 0=019131301 _ORYZA
Q019131201 _ORY LA,
At225810.1_ARATH

Atde1 73401 _ARLATH
L=
Atogd 74501 _ARATH
029440501 _ORYZA
O=06g22960.1 _ORY ZA,
At3g16240.1 _ARATH

W Atg52180.1 _ARATH

cllck on node to:

i display/fedit information
" collapseiuncollapse

i goto swiss-prot

(™ rootirenoot

" subtreefparant tres

" zwap children

zoom in X

zoom out X

zoam in Y

zoom out Y

shaw whale

order subtrass

uncollapse all
>
_’I—I collapse to deepest




‘ Orthologs prediction

Sequence id  |At1g73190.1

Species Arabidopsis thaliana | v E S T I G A T 0 R

Alias TIP3-1 shaping biological discovery

Gene tonoplast intrinsic protein, alpha / : . alpha (Alpha TIF) (Arabidopsis thaliana)
annotation (Flant Physiol. 23, 561-570 (1992 expreSS|0n data access

Gene Ontology transporter activity

TAIR entry: Atlg73190.1
OryGenesDB entry: Atlg73190.1
Cross- UniProt entry: P26587
references Genevestigator entry: P26587
T-DNA Express entry: Atlg7 3190
Germplasm entry: At1g7 3190

Link to GreenPhyl %1.0 : Atlg73190.1

Gene classification || Gene model || Gene sequence || Domain pattern || Phylogenomic predictions || Tree - alignment

Orthology (o) ? Subtree-neighbor (M ? SuperOrthologs (5)? Distance (D)

UniProt Alias 0 n s D
0s10935050.1 09FW\V6 TIF31 100 59 0 0.4294
UtraParalegy (p) ? Distance
UniProt Alias p D
Atlg17810.1 022588 TIF32 100 0.14341

Segmental duplication(inv):Oryza list? Arahidospsis list?
Atlg17810.1 Group: 2




‘ From Orthologs prediction to function

2 arabidopsis genes

21,288
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Outputs and future

« Comprehensive list of plant gene families
(Families involved in stress, species and phylum specific families...)

 Tools to study gene families and protein coding genes in plants
(Chromosome position, Protein patterns, Dynamic statistics, GOST:
GreenPhyl Orthologs Search Tool, annotation platform ...)

 List of homologous genes between crops with/without expression
data

« Manual curation and bio-analysis of gene families:

1.

Classification of gene families using Gene Ontology (GO plant
slim)

. Link gene and family annotation: collaboration with the Swiss

Institute of Bioinformatics (Uniprot)
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