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The BAR was designated as a Global Core Biodata Resource in 2023 by the
Global Biodata Coalition.



BAR and FAIR Principles

Findable: BAR datasets can be easily searched on the BAR
homepage and GAIA app.

Accessible: BAR datasets do not require authentication or
authorization and are publicly available.

Interoperable: BAR and ThaleMine webservices provide data in
JSON and XML formats that can be easily integrated into
workflows.

Reusable: BAR includes datasets that are publicly available and
do not require a subscription. The data can be reused in any
external apps.



New BAR Homepage (with GAIA search input)

The Bio-Analytic Resource for Plant Biology

Welcome to the BAR!

Web-based tools for visualizing functional genomics and other data.

X

Gene Expression and Protein

Molecular Markers and Mapping Other Genomic Tools and
Tools ;
Tools Widgets
View expression patterns as electronic fluorescent pictographs
R B 3 B i P g' P Perform Next Generation Mapping, or generate your own Remove duplicates, perform multi-dimensional Venn analyses,
or heatmaps, explore promoters, identify protein-protein i . & 1
markers using our molecular marker tools. or generate random lists of identifiers.

interactions and more.

https://bar.utoronto.ca/
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GAIA: Gene Search

BAR Tools | Summary | Gene Reference into Function | External Database IDs | GO Functions |} E:

| Gene

Model Figures | Publications | Patents

"ABI3" - GENERAL

TL;DR: AP2/B3-like transcriptional factor family protein. In addition, both FUS3 and LEC1 regulate positively the abundance of the
ABI3 protein in the seed. In peer reviewed gene model maps, ABI3 has found to also co-occur with ABI5, FUS3, LEC1 and more.

AP2/B3-like transcriptional factor family protein. The highest subcellular localization of ABI3 is the nucleus. ABI3 has 1 splice variant.
ABI3 has been shown experimentally to interact with 94 proteins, including At2g25890 and At4g17730.

In peer reviewed gene model maps, ABI3 has found to also co-occur with ABI5, FUS3, LEC1 and more.® ABI3 has been found in the
following modules: Signaling Pathways in Seed Development, Interactions between Sugar and Hormone Signaling in Arabidopsis,
Module for ABA signaling pathway in osmotic stress responses of Z. xanthoxylum roots and more pathways. @

A curated summary of ABI3 is: Homologous to the maize transcription factor Viviparous-1. Full length ABI3 protein binds to the highly
conserved RY motif [DNA motif CATGCA(TG)], present in many seed-specific promoters, and the B3 domains of this transcription
factor is necessary for the specific interaction with the RY element. Transcriptional activity of ABI3 requires the B3 DNA-binding
domain and an activation domain. In addition to the known N-terminal-located activation domain, a second transcription activation
domain was found in the B1 region of ABI3. ABI3 is essential for seed maturation. Regulator of the transition between embryo
maturation and early seedling development. Putative seed-specific transcriptional activator. ABI3 is a central regulator in ABA
signaling and is unstable in vivo. It interacts with and can by polyubiquitinated by AIP2 in vivo. Based on double mutant analyses,
ABI3 interacts genetically with both FUS3 and LEC1 and is involved in controlling accumulation of chlorophyll and anthocyanins,
sensitivity to abscisic acid, and expression of the members of the 12S storage protein gene family. In addition, both FUS3 and LEC1
regulate positively the abundance of the ABI3 protein in the seed. Alternative splicing of ABI3 is developmentally regulated by SUA
(AT3G54230). @

Recent publications suggest the following: 1) For example, WUSCHEL-related homeobox, LEC2/FUS3/ABI3, and HEME ACTIVATOR
PROTEINS families can control plant seed embryonic initiation and development.® 2) Furthermore, VVKEG interacted with the ABA-
responsive transcription factor ABSCISIC ACID-INSENSITIVES (ABI3).® 3) In addition, qPCR analysis found that under ABA
treatment, LSH8 positively mediated the expression of downstream ABA-related genes of ABI3, ABI5, RD29B and RAB18.©
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GAIA: Gene Search

eFP Tissue Expression Viewer
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GAIA: Gene Search

Model Figures nd

Filter by gene name (split using comma): ]

Abscisic Acid biosynthesis and response.

Ruth R Finkelstein, Christopher D Rock - Link to publication

Phase: Reserve accumuiation Waturatiorvdesiccation “Ae % Figure Caption: Schematic of signaling pathways in seed development. Arrows represent promotion of processes or expression of the regulators. Bars represent inhibitors of the indicated processes. Positions of loci do not

ASA m.m.,],w,. \ ao, imply order of gene action. Reprinted with permission from Finkelstein et al. (2002).
Ethylene >+ | Toggte Bounding Box |

:,., — éﬁf: CN Phase: Reserve accumulation Maturation/desiccation

nEn

Jasmonic ( JAF
acd — (N

ABA accumulation

LEA synthesis
Desiccation tolerance

Promote reserve accumulation  Dormancy
Inhibit vivipary Germination inhibition|

Maternal ABA Embryonic ABA

e LEC1,LEC2 ABI1
o v— : FUS3 ?« ABl2
-~ — . ERA1—I

o e e e y
wrzaa aiezeeze2cers e 0% 2 2
e e - 7 7
o o — = <«— DPBFs —>»
e oo e

o 3 e

e =, o =

s ) R

= = v LEA synthesis
= ® = Promote reserve accumulation Dormancy Desiccation tolerance
3 - ' Inhibit vivipary Germination inhibition
= ol S .SV VY N
123456789101112 o o
Gy @ A = & N ,‘c).w APy
) B ma] SRR P B
. - & ) ! [ Al =l
: * o . i R

https://bar.utoronto.ca/gaia/ (Sullivan, et al., in prep)



https://bar.utoronto.ca/gaia/

Model Figures

GAIA: Gene Search

Filter by gene name (split using comma): ]
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GAIA: Gene Search

Model Figures nd

Filter by gene name (split using comma): ]

Abscisic Acid biosynthesis and response.

Ruth R Finkelstein, Christopher D Rock - Link to publication

Phase: Reserve accumuiation Waturatiorvdesiccation “Ae % Figure Caption: Schematic of signaling pathways in seed development. Arrows represent promotion of processes or expression of the regulators. Bars represent inhibitors of the indicated processes. Positions of loci do not

ASA m.m.,],w,. \ ao, imply order of gene action. Reprinted with permission from Finkelstein et al. (2002).
Ethylene >+ | Toggte Bounding Box |

:,., — éﬁf: CN Phase: Reserve accumulation Maturation/desiccation

nEn

Jasmonic ( JAF
acd — (N

ABA accumulation

LEA synthesis
Desiccation tolerance

Promote reserve accumulation  Dormancy
Inhibit vivipary Germination inhibition|

Maternal ABA Embryonic ABA

e LEC1,LEC2 ABI1
o v— : FUS3 ?« ABl2
-~ — . ERA1—I

o e e e y
wrzaa aiezeeze2cers e 0% 2 2
e e - 7 7
o o — = <«— DPBFs —>»
e oo e

o 3 e

e =, o =

s ) R

= = v LEA synthesis
= ® = Promote reserve accumulation Dormancy Desiccation tolerance
3 - ' Inhibit vivipary Germination inhibition
= ol S .SV VY N
123456789101112 o o
Gy @ A = & N ,‘c).w APy
) B ma] SRR P B
. - & ) ! [ Al =l
: * o . i R

https://bar.utoronto.ca/gaia/ (Sullivan, et al., in prep)



https://bar.utoronto.ca/gaia/

GAIA:

Question Search

BAR Tools | Summary | Gene Reference into Function | External Database IDs | GO Functions | Homologs | Expression | Interactions | Gene Information | Model Figures | Publications | Patents

"what is abi3" - QUESTION

TITLE:
Abscisic acid signaling in seeds and seedlings.
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hitps://bar.utoronto.ca/gaia/ (Sullivan, et al., in prep)
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Homepage: BLAST Search

J\;) SequenceServer ,,, o

MKSLHVAANAGDLAEDCGILGGDADDTVLMDGIDEVGRE IWL DDHGGDNNHVHGHQDDDL IVHHDPSIFYGDLPTLPDFPCHSSSSSSSTSPAPVNATVSSASSSSAASSSTSSAASWATLRSDGEDPTPNQNQYASGNCDDSSGALQSTAS 5
IPLDSSQGFGCGEGGGDCIDMMETFGYMDLLDSNEFFDTSATFSQDDDTQNPNLMDQTLERQEDQVVVPMMENNSGGDMQMMNSSLEQDDDLAAVEL EWLKNNKETVSAEDLRKVKIKKAT IESAARRLGGGKEAMKQLLKL ILEWVQTNHL .«
RRTTTTTTNLSYQQSFQQDPFQNPNPNNNNLIPPSDQTCFSPSTWVPPPPQQQAFVSDPGFGYMPAPNYPPQPEFLPLLESPPSWPPPPQSGPMPHQQFPMPPTSQYNQFGDPTGENGYNMNPYQYPYVPAGQMRDQRLLRLCSSATKEARKKR
MARQRRFLSHHHRHNNNNNNNNNNQQNQTQIGETCAAVAPQLNPVAT TATGG TWMYWPNVPAVPPQLPPVMETQLPTMDRAGSASAMPRQQVVPDRRQGWKPEKNLRFLLQKVLKQSDVGNLGRIVLPKKEAETHLPEL EARDGISLAMEDIGT
SRVVINMRYRFWPNNKSRMYL LENTGDFVKTNGLQEGDFIVIYSDVKCGKYLIRGVKVRQPSGQKPEAPPSSAATKRQNKSQRNINNNSPSANVVVASPTSQTVK

Nucleotide databases [Selectall] Protein databases [Selectall]
[[J Arabidopsis thaliana [J Arabidopsis thaliana

O Nucl [ Prot

[J Spruce

Advanced parameters: eg: -evalue 1.0e-5 -num_alignments 10 [CJ Open results in new tab BLAST

Please cite data sources and the paper describing our SequenceServer BLAST interface. Perform BLAST analyses.

https://bar.utoronto.ca/blast/ (Sullivan, et al., in prep)
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Homepage: BLAST Search

) SequenceServer ,

¢ Help & Support

BLASTP: 1 query, 2 databases SequenceServer 2.1.0 using BLASTP 2.14.0+, query submitted on 2023-08-03 21:39:45 UTC
# Edit search | [INew search Databases: Arabidopsis thaliana, Prot (985386 sequences, 364523406 characters)
Parameters: evalue 1le-05, matrix BLOSUM62, gap-open 11, gap-extend 1, filter F

Please cite: https://doi.org/10.1093/molbev/msz185

Download FASTA, XML, TSV
FASTA of all hits
Queries and their top hits: chord diagram

Alignment of all hits Query=Query_1
B Graphical overview of hits

length: 720
& SVG | &PNG

laa

Standard tabular report

- S0aa
- 100aa
- 150 aa
- 200 aa
- 250 aa
- 300aa
|- 350aa
- 400aa
- 450 aa
- 500 aa
|- 550 aa
- 600aa
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L 720aa

Full tabular report

Full XML report

Share results
& Share to cloud

Stronger hits — Weaker hits
View More ¥
B Length distribution of matching sequences
B sequences producing significant alignments
Query coverage
#  Similar sequences (%) Total score Evalue Identity (%) BAR Tools
1. AT3G24650.1| Symbols: ABI3, AtABI3, SIS10 | SUGAR INSENSITIVE ... 100 3881 0 100% ePlant eFP
2. Csal5g050420.1 100 2897 0 90.2% ePlant
3. Csa01g030760.1 100 2832 0 89.4% ePlant
4. Csa01g030760.2 100 2832 0 89.4% ePlant
5. Csal9g036630.1 100 2806 0 89.2% ePlant

https://bar.utoronto.ca/blast/ (Sullivan, et al., in prep)
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ePlant: Improved User Interface
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ePlant Molecule viewer: AT3G24650

Alatkicess Dislarm 4 m p p Citation and Experiment Information Download Raw Data
Molecule viewer: AT3G24650.1 / ABI3, AtABI3, SIS10

Select residues

ABI3 o AT5G60200

Expression Angler

Default Color
(e}

Mutant Phenotype Selector

PDB Structure (will reload view)

®

Molecular Surface
Pfam Domains

CDD Feature Hits
®

Predicted Carbohydrate Binding
Sites

<
Q
4
o)

3
C
.

1 560 ¢ 610lL
Tf‘DRPOGWKPE[KNLRFLLQKVLKQSDVGNLGRIVLPKKEAETHLPELEARDGISLAMED

Bl [ ]

https://bar.utoronto.ca/eplant/ (Waese et al., 2017, Waese-Perlman et al. In prep.)
https://doi.org/10.1101/2021.04.28.441805



https://bar.utoronto.ca/eplant/
https://doi.org/10.1101/2021.04.28.441805

ePlant: Phyre2 and AF2 Structures

el s ____ _ G

glabupes ala "] @ p p Citation and Experiment Information Download Raw Data
_ Molecule viewer: AT3G24650.1 / ABI3, AtABI3, SIS10

Select residues

N
S Search

Default Color

ABI3 o1 AT5G60200
Expression Angler

Mutant Phenotype Selector

PDB Structure (will reload view)

®
2 Molecular Surface
= AT3G24650/ ABI3, At... @

Pfam Domains

CDD Feature Hits

®
Lﬁ Predicted Carbohydrate Binding
[ Sites
N, |
TG 0 "7 T sed

MDRAGSASAMPRQQVVPDRRQGWKPEKNLRFLLQKVLKQSDVGNLGRIVLPKKEAETHLPE

Drag me!

<
Q
]
o)
4]
[]

About Help Comments

https://bar.utoronto.ca/eplant/ (Waese et al., 2017, Waese-Perlman et al. In prep.)
https://doi.org/10.1101/2021.04.28.441805



https://bar.utoronto.ca/eplant/
https://doi.org/10.1101/2021.04.28.441805

ePlants

ePlant ePlant Maize ePlant Poplar ePlant Tomato ePlant Camelina ePlant Soybean

/
: - | ¥
n ¢ ,wﬂ * [ &
| ] If |
Info 76’7 Info :’g‘ Info G: Info G:
ePlant Potato ePlant Barley V3 ePlant Barley V1 ePlant Eucalyptus ePlant Rice
‘ nfllu
(1111 [ 1] ! I |
Info ﬁn Info Gn Info Go Info Gui Info Gn
ePlant Willow ePlant Sunflower ePlant Cannabis ePlant Wheat ePlant Sugarcane Legacy ePlant
(PLOS ONE
ez prrrry—— g T—py— version)
A i ‘ ‘
7%*
”‘/‘ ‘ : m
info | [ info | |G Info Gn info |[GEA —




AGENT
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https://bar.utoronto.ca/AGENT (Lau et al., 2021)
https://doi.org/10.1101/2021.04.28.441830
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APETALA2 X vl J

Zhang et al. (BMC Plant Biology, 2019) Flowering Development Network

Existing time-course gene expression data for flower development was used to find dynamical network biomarker to create a gene regulatory network.

https://bar.utoronto.ca/AGENT (Lau et al., 2021)
https://doi.org/10.1101/2021.04.28.441830
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New Tool: Variant Viewer for SNPs
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https://bar.utoronto.ca/VariantViewer/ (Cumming et al., 2021)
https://doi.org/10.1101/2021.04.21.440793
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https://bar.utoronto.ca/eFP-Seq_Browser/ (Sullivan et al., 2019)
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ThaleMine

gk,
g%/' ThaleMine v5.1.0-20230710 Data mining on Arabidopsis thaliana
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Contact Us | Log in
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First Time Here?
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Search =
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-ll Enter a list of identifiers.
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&
N
>
. R
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(Pasha et al., 2020)



ThaleMine

ThaleMine v5.1.0-20230710 was release with InterMine 5.1.0 and data as of
July 10, 2023.

TAIR datasets upgraded to public release 20220630
Panther dataset is upgraded to 17.0
BioGrid data are upgraded to 4.4.233

BAR eFP images are now loaded using a new Python 3 based web service
with cached images.

We continue to support InterMine staff.
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ThaleMine Gene Search

ThaleMine vs.1.0-20230710 pata mining on Arabidapsis thaliana
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of ABI3 requires the B3 DNA-binding domain and an activation domain. In addition to the known N-terminal-located activation domain, a second transcription
activation domain was found in the B1 region of ABI3. ABI3 is essential for seed maturation. Regulator of the transition between embryo maturation and early
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