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REFERENCE GENOMES

virus:
SARS-CoV-2, V1 NC 045512 (2020)
TMV-Ul (1982)

bacteria:
Escherichia coli K-12 (1997)
Salmonella typhimurium 4/74 (2000)
Bradyrhizobium elkanii USDA 110 (2006)

plant:
Arabidopsis thaliana ec. Landsberg erecta (2000)
Glycine max cv. Williams 82 (2005)
Hordeum vulgare subsp. vulgare cv. Morex (2007)
Triticum aestivum cv. Chinese Spring (2018)
Oryza sativa japonica cv. Nipponbare (2005)
Zea mays B73 (2005)

animal:
Homo sapiens NC 000001.1 (2001)
Bos taurus UMD 3.1 (2009)
Drosophila melanogaster (2000)
Sus scrofa NC 003187 (2005)



Triticeae
Oats
Fescue

PanGenome Concepts

Pearl Millet
Sorghum
Foxtail Millet
4 Rice

........

Devos and Gale (1997)



REFERENCE GENOMES (e.g. Triticum aestivum)

Triticum aestivum cv. Chinese Spring (2018 -2021)
Triticum aestivum cv. Arina (2020)

Triticum aestivum cv. Julius (2020)

Triticum aestivum cv. Lancer (2020)

Triticum aestivum cv. Landmark (2020)

Triticum aestivum cv. Jagger (2020)

Triticum aestivum cv. Mace (2020)

Triticum aestivum cv. Mattis (2020)

Triticum aestivum cv. Norin (2020)

Triticum aestivum cv. Stanley (2020)

Triticum aestivum cv. Attraktion (2022)

Triticum aestivum cv. Fielder (2021)
Triticum aestivum cv. Kariega (2022)

Triticum aestivum cv. Renan (2022)




GrainGenes wheat.pw.usda.gov

A Database for Triticeae and Avena

Home GrainGenes Tools Query Data Types Resources Collaborations About Cite Us Feedback

Quick Links

e Search & Browse GrainGenes

o March 2023: Genome Browser External

I b T f + L
e Genetic Maps at GrainGenes RR— ik EOTIEE (Wide)
LA kG R o March 2023: Barley Gene links to
; ; R, NordGen updated
Submit Your Data to GrainGenes v o March 2023: SNP World was revamped
and is available under the GrainGenes
o Submit Your Data to GrainGenes SEETF';J?n%SIE-;“SE Genome Browsers CMap Tools menu
o GrainGenes Data Formats o February 2023: Stripe Rust QTL curated

from the Vavilov wheat diversity panel

e February 2023: 2022 and 2013 Uniform
Regional Scab MNursery for Spring

Community Services

GrainGenes

Legacy BLAST service Tutorials

Examples: Wheat Barley Dat Rye Multi Sequence Protein Sequence TREF Wheat

Note: default BLAST parameters: -max_target seqsé

Paste guery sequence(s) or drag Tile containing guery sequence(s)



GrainGenes

SequenCese er 200 Legacy BLAST service Tutorials

Exa I'TIP|€5! Wheat Barley Oat Rye Multi Sequence Protein Sequence TREF Wheat
Note: default BLAST parameters: -max _target seqsé
Paste query sequence(s) or drag fTile containing query sequence(s) in FASTA format here ...
Wheat ABD Nucleotide Collections Barley Collections PanOat Collection (currently under embargo)
(J & Wheat cultivar Sonmez pseudomolecules, Akpir [ & Barley Morex v3 pseudomolecules (2021) [0 8 PanOat Amagalon Pseudomolecules (2023) ro
(0 8 Wheat Attraktion pseudomolecules, Kale et al. ( (] 8 HvBarke Barley Barke Assembly 2 Oct 2012 (J & PanOat Aslak Pseudomolecules (2023) ~o
[ Wheat Attraktion contigs, Kale et al. (2022) ] S Barley pan-genome - Akashinriki v1.0 pseudomolect ] S PanOat Atlantica Pseudomolecules (2023) o

(J & Wheat Renan pseudomolecules, Aury et al. (202 [ £ Barley pan-genome - B1K-04-12 v1.0 pseudomolecul [J 8 PanOat Bannister Pseudomolecules (2023) o
[JWheat Renan non-chromosomal scaffolds, Aury et (] § Barley pan-genome - Barke v1.0 pseudomolecules (2 (J § PanQat Bilby Pseudomolecules (2023) o

[ 8 wheat Kariega v1 pseudomolecules (masked), # (] & Barley pan-genome - Golden Promise v1.0 pseudom [ § PanOat Bingo Pseudomolecules (2023) ro

[ 8 Wheat Chinese Spring IWGSC RefSeq v2.1 genor ] 8 Barley pan-genome - HOR 10350 v1.0 pseudomolecu (J ¥ PanOat Byzantina Pseudomolecules (2023) ro
[J & Wheat Fielder pseudomolecules, Sato (2021) (] § Barley pan-genome - HOR 13821 v1.0 pseudomolecu [ g Panoat DE_H_'" Pseudomolecules (2023) ro

[J B 10+ Wheat - ArinaLrFor v3.0 IPK pseudomolecul 7] 8 arley pan-genome - HOR 13942 v1.0 pseudomolecy () 8 Pan0at Eriantha Pseudomolecules (2023) ro
[J § 10+ Wheat - Jagger v1.0 IPK pseudomolecules (: (] § Barley pan-genome - HOR 21599 v1.0 pseudomolecu L) 8 PanOat A. Pseudomolecules (2023) ro

[J § 10+ Wheat - Julius v1.0 IPK pseudomolecules (2 (] & Barley pan-genome - HOR 3081 v1.0 pseudomolecul S 3 E::g:t :::ﬁpzeuudiomm;Liculizs{;zz;:I:

[J § 10+ Wheat - LongReach Lancer v1.0 IPK pseudor (] § Barley pan-genome - HOR 3365 v1.0 pseudomolecul O %Panc}atﬁ. Pseudomolecules (2023) ro

[ 8 10+ Wheat - CDC Landmark v1.0 IPK pseudomol [] § Barley pan-genome - HOR 7552 v1.0 pseudomolecul O éPanOat GIS? Pseudomolecules (2023) ro

[J § 10+ Wheat - Mace v1.0 IPK pseudomolecules (20 (] § Barley pan-genome - HOR 8148 v1.0 pseudomolecul

(] 8 10+ Wheat - S¥ Mattis v1.0 1PK g ecul (] & PanOat Hatives Pseudomolecules (2023) ro
10+ Wheat - atiis vl pseudomolecule: [[] & Barley pan-genome - HOR 9043 v1.1 pseudomolecul [J 8 PanOat HiFi Pseudomolecules (2023) ro

(] 8 10+ Wheat - Norin61 v1.1 IPK pseudomolecules [ & Barley pan-genome - Hockett v1.0 pseudomolecules 8 PanOat A. Pseudomolecules (2023) ro

[ & 10+ Wheat - Triticum spelta PI1190962 v1.0 IPK p: (] § Barley pan-genome - Igri v1.0 pseudomolecules (202 & Pan0at Lion Pseudomolecules (2023) ro
(J § 10+ Wheat - CDC Stanley v1.2 IPK pseudomolect ] 8 Barley pan-genome - OUN333 v1.0 pseudomolecules [] & PanOat A. Pseudomolecules (2023) o
[]10+ Wheat - Cadenza Elv1.1 Ensembl scaffolds (20: O 3 Barley pan-genome - RGT Planet v1.0 pseudomolecy [ 8 Pan0at Nicolas Pseudomolecules (2023) ro
(] 10+ Wheat - Claire Elv1.1 Ensembl scaffolds (2020) & Barley pan-genome - ZDM 01467 v1.0 pseudomolecu (] § PanOat A. Pseudomolecules (2023) o

(] 10+ Wheat - Paragon Elv1.1 Ensembl Scaffolds (20: [ & Barley pan-genome - ZDM 02064 v1.0 pseudomolecu [ § PanOat OT380 Pseudomolecules (2023) o
(] 10+ Wheat - Robigus Elv1.1 Ensembl scaffolds (202 £ Barley Morex V2 genome assembly by TRITEX (2019) [(J & PanOat Park Pseudomolecules (2023) ~0



Optimization of BLAST searches for pangenomes
- Additional genomes may have impacts on compute resources

hexaploid ABD genome 2N = 6x = 42: Three cultivar example assuming 700 Mb per chromosome.




Optimization of BLAST searches for pangenomes
- Consolidation of Chromosomes Across Group Assignments

S_EHUEFIGESEI’UEI’ 2.0.00 > Help & Support

MNucleotide databases [Zelzctall]

[ Triticese Group 1 chromosomes (restricted to wheat germplazm
[ Triticese Group 2 chromosomes (restricted to wheat germplazm

[ Triticeae Group 3 chromosomes (restricted to wheat germplazm

[ Triticeae Group 5 chromosomes (restricted to wheat germplazm

]
|
i
[ Triticeae Group 4 chromosomes [restricted to wheat germplazm)
i
[ Triticeae Group & chromosomes [restricted to wheat germplasm)

|

[ Triticeae Group 7 chromosomes (restricted to wheat germplazm
[ Triticum aestivum L. cv. Chinese Spring IWG5C RefSeq v2.1 (2021)

Advanced parameters: eg: -evalus 1.0e-5 -num_salignments 100 T |l Open results in new tab BLAST



RiceSuperPIRdb  1ome Super Pan Browser Download Tooks Help Contact us

Rice Super Pan-genome Information Resource Database

RicesuperPIRdb.com
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VISUALIZATION — - :\\\;\\// Pz r

Why Pan-Genomes?
Evolutionary Studies
Identification of Introgression
Study of Important Gene Families
Crop Improvement

Exisiting Resources GENESPACE (bioRxiv)

Nice Overviews — sometimes too CompleX$MM$."””“MWM”””MW”WWMW
New Tools — continued refinements s 5w oe o= T
Latest Reference Quality Release

A Review of Pangenome Tools and Recent : I II I‘l |““
Studies (2020) Vernikos. R AR -

pangenome.github.io -

cmdcolin.github.io/awesome-genome-visualization

Panache (bioRxiv)



JBrowse2 and Accusyn adapted for Comparative Displays

New session 15/1/2023, 2:40:51 pm « SHARE ﬁ'-i. jB rowse

FILE = ADD + TOOLS = HELP -
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Is there a need for a Pan-Genome WG or should these be other WG sub-topics?

Recent 6-mo assessment

Challenges:
Mainly TIME!
Members are motivated, but other time commitments are limiting.

Needed Interactions:
Standards for Genetic Variation.
Genome Assembly and Annotation Nomenclature.

Goals in the queue:
Developing a web resource.
- includes catalog of visualization and analysis software and techniques.
- file formats.
- help getting started with pan-genomes.
- term definitions.
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