
Brachypodium Resources
Brachypodium distachyon is a small annual grass that researchers use as a model for the
grasses used to produce biomass, food, feed and forage. Unlike the grasses grown as
crops, B. distachyon is well suited to experimental manipulation in the laboratory because of
its small size, compact genome, diploid nature, self compatibility, rapid generation time and
simple growth requirements. In addition, numerous resources and methods (e.g. complete
genome sequence, high efficiency transformation, large collections of natural accessions,
many sequenced accessions and several RIL populations) are available that allow
researchers to apply a suite of modern research methods to understand the unique aspects
of grass biology. See here for a review of B. distachyon as a model system.

In addition to B. distachyon, other species in the genus are being used to study polyploidy
(B. hybridum and B. stacei) and perenniality (B. sylvaticum).

Below are links to announcements and experimental resources and background
information. If you have suggestions, please contact us.

Chemical and radiation mutants.

Announcements (updated 5-25-2023)
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Let us know if you have an announcement

​ The 5th International Brachypodium Conference (IBC 2023) will be held on July
10-13, 2023 in Hammamet, Tunisia. More information can be found at the
conference website.

​ The 2022 virtual international Brachypodium meeting was held from June
14th-16th 2022.

​ Reference genomes for the polyploid Brachypodium hybridum and Brachypodium
stacei, one of its diploid progenitors, have been published along with additional
genomes that enabled a pan-genomic analysis of polyploid genome evolution. All
genomes are now freely available on Phytozome.

​ The 4th International Brachypodium Conference that was held in Huesca, Spain
from June 25-28, 2019 was a resounding success. The program is still available
on the meeting website. In addition, a virtual special edition featuring 11 papers
describing advances presented at the conference has been published in New
Phytologist. An accompanying commentary provides and overview of the papers.

​ Approximately 2 million SNP mutations are now searchable on Phytozome. Look
in jbrowse on the Bd21-3 reference genome.

​ The pan-genome of B. distachyon has been published in Nature Communications
and is available online.

​ BrachyPan, a pan-genome website is now available to download and interrogate
54 de novo assemblies that were used to create a B. distachyon pan-genome.

Resources and methods

T-DNA mutants
A collection of 23,649 T-DNA mutants is available.

Chemical and radiation mutants
A CSP project “Creating a genome-wide sequence-indexed collection of grass mutants” to
sequence populations of EMS, fast neutron and sodium azide B. distachyon mutants was
initiated in 2015. This project is a collaboration with researchers in France (Richard Sibout,
INRA, IJPB) and the United States (Debbie Laudencia-Chingcuanco, USDA-ARS, WRRC).
To date, approximately 2 million mutations from 2,000 lines have been identified and
are available as a jbrowse track on the Bd21-3 reference genome on Phytozome. If
you would like to be involved in the screening or characterizing of this collection, please
contact us.

Reference genomes
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https://brachypodium2023.formanet-tn.com/
https://www.nature.com/articles/s41467-020-17302-5
http://brachypodium2019.unizar.es/
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.16831
https://phytozome.jgi.doe.gov/jbrowse/index.html?data=genomes%2FBdistachyonBd21_3_er%2F&loc=Bd2%3A51544003..51556072&tracks=Transcripts%2CMutant_Sites&highlight=
http://rdcu.be/CGmV
https://brachypan.jgi.doe.gov/
https://jgi.doe.gov/our-science/science-programs/plant-genomics/brachypodium/brachypodium-t-dna-collection/
https://jgi.doe.gov/our-projects/csp-plans/fy-2015-csp-plans/
https://phytozome.jgi.doe.gov/jbrowse/index.html?data=genomes%2FBdistachyonBd21_3_er%2F&loc=Bd2%3A51544003..51556072&tracks=Transcripts%2CMutant_Sites&highlight=


An extremely high quality reference genome for B. distachyon Bd21 is available on
Phytozome 12. Details of this highly improved assembly are available on Phytozome.

Additional reference genomes are available on Phytozome for B. distachyon Bd21-3 (parent
of mutant populations), B. distachyon Bd1-1, B. distachyon Bd30-1, B. stacei , the
allotetraploid B. hybridum and the perennial B. sylvaticum.

Germplasm
A large collection of inbred lines from geographically diverse locations has been
established. A large collection of lines from Turkey are described in “Development of SSR
markers and analysis of diversity in Turkish populations of Brachypodium distachyon” and
“Molecular, Morphological, and Cytological analysis of diverse B. distachyon inbred lines“.
Most of the Turkish lines can be ordered from the National Plant Germplasm System. Many
lines have been also been collected from Spain.

Garvin lab stocks including RIL populations.

Pan-genome and resequenced lines
A B. distachyon pan-genome created from 54 de novo assemblies has been published and
is available from the BrachyPan website. An additional 65 lines have been sequenced and
assembled and will be available shortly. Download this spreadsheet for a complete list of
sequenced lines and their status.

Protocols
Transformation:

​ Current Vogel lab B. distachyon transformation protocol
​ Original transformation publications:

● High-efficiency Agrobacterium-mediated transformation of
Brachypodium distachyon inbred line Bd21-3

● Agrobacterium-mediated transformation and inbred line development in
the model grass Brachypodium distachyon

​ The Vogel lab B. sylvaticum transformation protocol

Crossing:

​ Vogel lab crossing method
​ Garvin lab crossing method

EMS mutagensis:

​ Vogel lab EMS mutagenesis protocol
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http://phytozome.jgi.doe.gov/pz/portal.html
http://phytozome.jgi.doe.gov/pz/portal.html#!info?alias=Org_Bdistachyon_er
https://phytozome.jgi.doe.gov/pz/portal.html#!info?alias=Org_BdistachyonBd21_3_er
https://phytozome-next.jgi.doe.gov/info/BdistachyonBd1_1_v1_1
https://phytozome-next.jgi.doe.gov/info/BdistachyonBd30_1_v1_1
https://phytozome.jgi.doe.gov/pz/portal.html#!info?alias=Org_Bstacei
https://phytozome.jgi.doe.gov/pz/portal.html#!info?alias=Org_Bhybridum_er
https://phytozome.jgi.doe.gov/pz/portal.html#!info?alias=Org_Bsylvaticum_er
http://www.biomedcentral.com/1471-2229/9/88/comments
http://www.biomedcentral.com/1471-2229/9/88/comments
http://naldc.nal.usda.gov/download/38162/PDF
http://www.ars-grin.gov/npgs/
http://www.jstor.org/stable/20869171
http://www.ars.usda.gov/Research/docs.htm?docid=18531
http://rdcu.be/CGmV
https://brachypan.jgi.doe.gov/
https://jgi.doe.gov/wp-content/uploads/2015/05/Brachypodium-distachyon-resequencing-3-9-2015.xlsx
https://jgi.doe.gov/wp-content/uploads/2015/05/Brachypodium-distachyon-resequencing-3-9-2015.xlsx
https://jgi.doe.gov/wp-content/uploads/2015/05/Brachypodium-distachyon-transformation-protocol.pdf
https://jgi.doe.gov/wp-content/uploads/2015/05/Vogel_2008_Plant_Cell_Rep.pdf
https://jgi.doe.gov/wp-content/uploads/2015/05/Vogel_2008_Plant_Cell_Rep.pdf
https://jgi.doe.gov/wp-content/uploads/2015/05/Brachy-transformation-2006.pdf
https://jgi.doe.gov/wp-content/uploads/2015/05/Brachy-transformation-2006.pdf
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0075180
https://jgi.doe.gov/wp-content/uploads/2015/05/Vogel-lab-Crossing-Brachypodium-2-3-2010.pdf
http://www.ars.usda.gov/Research/docs.htm?docid=18531
https://jgi.doe.gov/wp-content/uploads/2015/05/Brachypodium-EMS-mutagenesis-6-30-2009.pdf
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