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ABSTRACT 4 A sequence-consequence layer

Pangenome graphs hold every assembly of a species, yet graph annotation still stops at
present or absent: a copy with a premature stop or frameshift counts as present, hiding
the function of alleles that matter for breeding. We compared tools for projecting
annotations onto graphs and built PanAnnoGraph, which calls exon-level gene
presence/absence from Minigraph-Cactus walks. A new sequence-consequence module
combines variant-centric and gene-centric tracks to give a functional state for every Graph VCF Reference GFF3 Assembly FASTAs
gene in every haPIOtype. vg deconstruct, phased + per-assembly GFFs + PanAnnoGraph gene loci
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Tools place annotations in graph space, but none yet reports a gene-level state for \ :
every haplotype and what each variant does to the protein. (© Restrict to gene space
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For each SNP and indel in a gene: is it non-synonymous, does it add a stop
codon or frameshift, or change a splice site? No graph tool reports this yet; we
propose two complementary tracks, and their union gives one state per gene copy.
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Integrate — one functional state per gene x haplotype
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Minigraph-Cactus graph: what we extract
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5 Longer term plan: variants in 3D
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6 Why it matters for plant pre-breeding
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targeted marker development. and flag linked disruptive
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3 PanAnnoGraph preliminary results in canola

Comparing annotations against the Westar reference in a canola pangenome graph
showed that 44% of present ganganF73 genes differ from Westar in exon sequence.

Disease resistance Candidate gene discovery
Compare resistance gene copies Prioritise trait-associated genes

and integrity across germplasm. using predicted variant effects.

All transcripts By chromosome
each assembly's own annotation left bar westar (reference) * right bar ganganF73

0%

identical to reference I
I | | References

o Song J-M et al. (2020) Eight high-quality genomes reveal pan-genome architecture and ecotype differentiation of Brassica napus.

’ Nat Plants 6:34-45.
SNPs only
18.1%
Hickey G et al. (2024) Pangenome graph construction from genome alignments with Minigraph-Cactus. Nat Biotechnol 42:663—-673.
100%

100%
identical

multi-base variants
Garrison E et al. (2018) Variation graph toolkit improves read mapping by representing genetic variation in the reference. Nat

21.1%
not in graph (<80%) Biotechnol 36:875-879.

10.0%
westar ganganF73 AOL AO2 AO3 AO4 AO5 AO6 AO7 AO8 A09 A10  CO1 CO2 CO3 CO4 CO5 CO6 CO7 CO8 CO9 Guarracino A et al. (2022) ODGI: understanding pangenome graphs. Bioinformatics 38:3319-3326.

reference vs reference
94,091 99,097 A subgenome: ganganF73 42% identical C subgenome: ganganF73 68% identical

Ravel S et al. (2026) GraTools, a user-friendly tool for exploring and manipulating pangenome variation graphs. BMC
% identical among transcripts present in the graph * 28 transcripts partly outside the graph not visible * deletions relative to Westar are not detected Bioi nform atics.

THE UNIVERSITY OF " o

oimus VoM WESTERN  rfferds
A=/ AUSTRALIA ¥l

AAG I \\%G RDC ~ Adelaide

THE UNIVERSITY
l Analytics for £ DEVELOPMENT University OF QUEENSLAND
the Australian

Grains Indu stry The support of the Grains Research and Development Corporation (GRDC) provided through the Analytics for the Australian Grains Industry (AAGI) project is acknowledged.




	Slide 1

