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What is a pan-gene?
Briefly: a set of related gene models across multiple 
accessions within a species or clade.

At MaizeGDB, a pan-gene contains not only related 
gene models, but also genetically-mapped gene loci 
that have been experimentally associated with 
specific gene models.
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Pan-gene analysis
Pan-gene analyses look at sequence similarity and 
synteny to group similar gene models into pan-genes.

The MaizeGDB pan-genes are calculated using the 
Pandagma pipeline 
(https://github.com/legumeinfo/pandagma), 
developed by Steven Cannon for the Legume 
Information System.

Cannon SB, Le H, Weeks N, Brendzen J. Pandagma: a 
tool for identifying pan-gene sets and gene families at 
desired evolutionary depths and accommodating 
whole-genome duplications. Bioinformatics, 40:9, 
2024, DOI: 10.1093/bioinformatics/btae526.
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https://github.com/legumeinfo/pandagma
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Pan-gene example: phyC1
A highly conserved photo receptor found in 
plants.



How can pan-genes be useful in breeding?

• Find corresponding, or non-corresponding genes 
across accessions of interest.

• Copy number variation (CNV) as this often affects 
important traits, like disease resistance.
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Simple search: go directory to a pan-
gene.

Advanced search for sets of pan-
genes. For example:

- Conserved pan-genes
- Variable pan-genes
- Pan-genes with members in 

specific assemblies
- Pan-genes lacking members 

specific assemblies
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Download exemplar sequence for pan-genes for a list 
of gene models

Phylogenetic tree of all assemblies included in the 
current pan-gene analysis.
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Also, links to NCBI pan-gene tools, information about 
the pan-gene analysis, and term definitions.



Some cautions about pan-genes:
- Pan-gene analyses are at the mercy of the quality of the gene model annotation.
- The analyses will encounter ambiguities that will need to be resolved, which can introduce errors. 

For example, by selecting the longer gene model if two are overlapping.
- Biology….
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Example: rp1 - resistance to Puccinia sorghi

This is a complex disease-resistance locus with considerable CNV.
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301 members!

5 copies

8 copies

2 copies
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Protein domains are 
calculated by 
HMMscan.
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Phylotree of the pan-gene members
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Genome Context Viewer (GCV)
Developed by Alan Clery and Andrew 
Farmer for LIS.
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Thanks to a lot of help from my friends!
MaizeGDB                                           LIS
Carson Andorf                                   Steven Cannon (Pandagma)
Maggie Woodhouse                        Alan Cleary (GCV)
Jack Gardiner                                     Andrew Farmer (GCV)
John Portwood II
Laura Tibbs-Cortes
Olivia Haley                                        The work presented here
                                                                  was supported by the
                                                                  USDA.

Questions?


