Genome-wide analysis of a
wheat transcription factor family:

The power of
bioinformatics
resources

27th May 2020

Susanne Schilling & Rainer Melzer
School of Biology and Environmental Science
University College Dublin

’ @UCDflowerpower https://ucdflowerpower.org/



https://ucdflowerpower.org/

What drives domestication?

Domestication

genes: genes with

allelic versions - .
that contributed to 3 main groups of genes/proteins:
cultivating plants

for human needs. 1. enzymes or structural proteins “superheros*
2. numerous genes collectively “minions”
3. transcription factors “masterminds

Martinez-Ainsworth & Tenaillon, 2016
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MADS-box genes are key regulators of plant
development
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MADS-box genes and plant domestication
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Genome-wide characterization of
MADS-box genes in wheat
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Genome size in million base pairs
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Why wheat is not a model plant
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Genome size in million base pairs
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With the help of a high quality wheat
genome

RESEARCH ARTICLE

WHEAT GENOME

Shifting the limits in wheat research
and breeding using a fully annotated
reference genome

International Wheat Genome Sequencing Consortium (IWGSC)”*
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MADS-box genes are highly
conserved In wheat
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MADS-box genes are highly
conserved In wheat
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MADS-box genes are highly
conserved In wheat
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Putative neofunctionalization of MADS-
box genes”?
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Some MADS-box gene subfamilies underwent
expansion in wheat
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Some MADS-box gene clades have
undergone expansion in wheat — how?
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Chromosomal distribution of wheat
MADS-box genes
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Subtelomeric segments as hot spots for
MADS-box gene evolution?
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Subtelomeric segments as hot spots for
MADS-box gene evolution?
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Summary |

* MADS-box genes are key players in wheat
development

* Conserved sequence and expression pattern

* MADS-box genes might have contributed to the
success of wheat by neo- and subfunctionalization

* Good candidates for crop improvement

Rainer Melzer & Susanne Schilling, UCD, Ireland



Genome-wide analysis of a
wheat transcription factor family:

The power of bioinformatics
resources

Part ll: a look under
the hood
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From Genes to Phylogenies

all IWGSC genes

select by PFAM domain
gene mining and identification (PFO0319; PF01486)

‘ all genes MADS/K

filtering and sorting
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From Genes to Phylogenies

all IWGSC genes

gene mining and identification

select by PFAM domain
(PFO0319; PF01486)

!

all genes MADS/K

filtering and sorting

!

phylogeny
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MAFFT for building alignments
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From Genes to Phylogenies
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Phylogeny tools

MAFFT version 7 FLC
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Circos plot with Shiny Circos

shinyCircos: an R/Shiny application for interactive creation of Circos plot
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Circos plot with Shiny Circos
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Heatmap tools

Haatmapper Expression P awrwrss mage Overiay Oy ‘ tdinate About «

Lala Forman
TN

Select Data File. ﬁ}.,.g! Tip. See below in Advanced Ophions 1O adjust plot s2e

L Example Fie

® Upload Fie

) Upload Multpie Files 3
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Distance Measurement Method
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More wheat resources.

https://urgi.versailles.inra.fr/ibrowseiwgsc/gmod jbrowse/

Sequences

/-""' - \ Physical maps

) Genetic maps

Markors

https://urgi.versailles.inra.fr/synteny/synteny/

QTLs , MetaQTls

Gormplasms
Aegilops tauschii Aegilops speltoides Phenctypes
Tritcum urartu
EnsemblPlants » g
ynteny 4
EMS mutants \ - Syntony

plants.ensembl.org/ ~—

http://wheat-urgi.versailles.inra.fr/
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Other resources.

—NCBI

National Center for
Biotechnology Information

https://www.ncbi.nlm.nih.qov/ http://hmmer.ora/

€ studio

https://rstudio.com/ https://usegalaxy.org/

MAFFT version 7

Multiple alignment program for amino acid or nucleotide sequences
https://mafft.cbrc.jp/alignment/server/ https://kcvi.shinyapps.io/START/

FigTree v1.4.4

https://github.com/rambaut/figtree/releases

START: Shiny Transcriptome Analysis Resource Tool

http://www.igtree.orqg/

https://www.youtube.com/

Hrrans
# tni‘*
A
ety IOS ars
% Sk K ;
Ny BIOINFORMATICS EXPLAINED -

https://www.biostars.orqg/

edX

https://www.edx.orqg/

EMBL-EBI Hinxton

https://www.ebi.ac.uk/training/online/
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