BRIDGEcereal

surveying and graphing haplotypes

BRIDGECcereal streamlines unsupervised learning to
graph indel-based haplotype from pan-genome®

Xianran L1
USDA-ARS Wheat Health, Genetics, and Quality

Pullman, WA
https://compbiolab.org/

"How to find large indel polymorphisms for your favorite genes from available pan-genome
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Genetics: phenotype & casual DNA polymorphisms
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The wrinkled-seed character of pea described by Mendel is caused
by a transposon-like insertion in a gene encoding starch-branching

enzyme
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Two decades of cereal genome sequencing: from single reference to pan-genome

SClence

Rice
Maize
Wheat
Barley
Sorghum



How th n-genome is changing cr
ow the Pan-genome 15 ¢ a"? g Crop Advancing QTL mapping and GWAS using pan-genomes

genomics and improvement!!!
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Half of identified casual polymorphisms are large indels. Haplotypes of the £3 gene because of indels
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How the pan-genome

(is changing crop

genomics and improvement?

How to leverage pan-genomes for your genes?
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how to identify potential indels for a gene from pan-genomes

To identify potential indels for a gene from pan-genomes, you can follow these general

steps:

. Obtain the pan-genome data: This can be obtained from various sources, such as public

databases or through sequencing and assembling the genomes of multiple individuals or

strains of the same species.

. Identify the gene of interest: Use bicinformatics tools to identify the gene of interest in

the pan-genome data. This can be done by comparing the gene sequence to the pan-

genome data using alignment tools such as BLAST or MUMmer.

. Compare the gene sequence across the pan-genomes: Compare the gene sequence

across the pan-genomes to identify any insertions or deletions (indels). You can use
alignment tools such as MAFFT or Clustal Omega to align the gene sequences across the

pan-genomes.

. Identify potential indels: Look for gaps or differences in the alignment that indicate

potential indels. These can be large or small and can be insertions or deletions relative to

the reference sequence.

. Validate potential indels: Once you have identified potential indels, you can validate them

using various methods such as PCR, Sanger sequencing, or high-throughput sequencing

techniques.

It's important to note that the analysis of pan-genomes can be complex and requi

ecialized expertise in genomics and bioinformatics. Additionally, the accura
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Blueprint of BRIDGEcereal
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HSP: High-scoring Segment Pairs



Challenge 1: where 1s the homolog of a gene of interest in each assembly?
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Gene annotation is typically only available for the first reference.



CHOICE to 1dentify and extract segments harboring the ortholog from each assembly
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Challenge 2: Complex and indiscernible pattern from a large number assemblies
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CLIPS: Clustering via Large Indel Permuted Slopes
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CLIPS: Clustering via Large Indel Permuted Slopes
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CLIPS clamps a complex gene pile into a concise

and legible haplotype graph
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https://bridgecereal.scinet.usda.gov/
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Gene name (such as TraesCS4A02Go58900 for IWGSC) or YourID for fasta sequence
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Wheat Alignment output

The query gene is located at: chrqA:52,605,554-52,617,528 (+) strand.

Other Genes
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* One input (A gene model or CDS sequence) + 4 Clicks + 30 seconds

* Five major cereal crops (Wheat, Barley, Maize, Sorghum, Rice) with 120 assemblies

CDS (Coding sequence) or your fasta sequence
CDs

Your fasta sequence (Please add >YourID before pasting vour DNA sequence)

Upload Parents (File name: Parent1_chr**.fa.gz)

Browse.
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Browse.
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Demonstration on BRIDGEcereal facilitating gene 1dentification and characterization

Population Gene Prior information | BRIDGEcereal results
Gene Causal site

Chinese Spring x Paragon RIL ~ Rc-D1 \ v New recessive alleles
Bl \ X A 13-kb deletion 6-kb upstream
Hooded X X 3-kb deletion removing 3 exons as a potential causal site

Wheat Chinese Spring x Paragon RIL population:
* Chinese Spring is the reference genome.
» Paragon was assembled at the scaffold level.



Prior information

New recessive alleles of the well characterized wheat Re-D1 gene Gene Causal site
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Two large indels (13-kb + 4-kb) 1n 6-kb upstream as potential causal site for B

mmp Gene  1o.cCS5A02G542800
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* In 2020, three papers reported TraesCS5A02G542800 as the underlying gene with the consensus of
an unknown casual polymorphism outside of gene altering its expression.



1aDL 1s less likely as candidate for the classic wheat Hooded QTL Gene Causal site
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Prior information

A MADS-box gene more likely underlying the classic wheat Hooded QTL Gene Causal site
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@ @ Molecular Plant
Search “BRIDGEcereal” :

CORRESPONDENCE | VOLUME 16, ISSUE 6, P975-978, JUNE 05, 2023
GO g Ie Streamline unsupervised machine learning to survey and graph indel-

based haplotypes from pan-genomes
® Bosen Zhang » Haiyan Huang » Laura E. Tibbs-Cortes » Adam Vanous « Zhiwu Zhang = Karen Sanguinet
B I n Kimberly A. Garland-Campbell  Jianming Yu e Xianran Li & = s Show less
* Published: May 17, 2023 = DOI: hitps://doi.org/10.1016/]. molp.2023.05.005
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