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BBuilding a Pangenome Graph for the HXB/BXH Recombinant Inbred Rat Strain Family: 
Enhanced Discovery of Complex Variants and Validation with Sanger Sequencing
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vg captures 99.95% more complex variation 
from the pangenome 

compared to standard genomic approach (jc) 

Mutations in the Lmtk2 gene have been 
linked to multiple neurological disorders, 
including Alzheimer's disease, Parkinson's 
disease, and schizophrenia8.

Six novel Structural Variants (SVs) the 

range of 50-500bp were validated 

with ONT-sequencing

All six SVs have HIGH impact 

On average 97% of coding genome is in haploid assembly The pangenome captures novel complex microvariants 

10X linked reads 
sequencing of 32 rats 

ODGI5 visualization of the 
pangenome of chromosome 12 

vg = variants called from the  
pangenome using vg2  

jc = variants called from 10X data 
using a set of calling methods3

Functional annotations of variants called by vg 

        using SnpEff6 on both simple and complex
variants showing the impact of the variation

Complex→ involve more extensive changes in the genome structure4

6 novel Structural Variants validated with ONT-sequencing
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Simple→ involve a change in a single nucleotide base 
at a specific position within the DNA sequence
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Genomic location of the validated  12 vg-only SNPs. 
The gene name is indicated. 

Variation impact was evaluated using SnpEff6: the majority has  
modifier impact and one snp has low impact 
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Extraction from the pangenome with 
ODGI5 and visualization with Bandage7 
of the sv_10439065 located within the 

Lmtk2 and present in all 31 samples

chr12

10439065-10439365 bp

Bandage

Pangenome build 
             with pggb

PheWAS
1 genotype→many phenotypesgenotype
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PHENOTYPE 4

PHENOME

Two SNPs identified using the pangenome 
are significantly associated with 4 

phenotypes 

HXB 
SHR/OlaIpcv Types of vg-only variants  (6,682) 

SNPs 39.3

chr12_18797475

chr12_4347739

GeneNetwork  https://genenetwork.org/
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Indels Length

GeneNetwork is a comprehensive platform comprising interconnected 
datasets and powerful tools designed to investigate intricate networks of 
genes, molecules, and higher-order gene functionalities and phenotypes

easy = genome without difficult 
regions i.e. repetitive elements

hard =  whole genome
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