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Introduction

Genotyping : Identifying genetic variants 1n an individual genome from sequencing data, including SNPs, indels, and structural variants.

PanGenie : pangenome-based genotyping tool that represents shared variants from multiple individuals as a pangenome graph. Instead of performing
read alignment, PanGenie compares k-mers from sequencing reads with allele-specific k-mers 1n the graph to infer variants. It further integrates
Hidden Markov Model (HMM) and linkage disequilibrium (LD) information to reconstruct the complete genotype.

Based on PanGenie, our laboratory developed MaskedPanGenie, which introduces spaced seeds (non-contiguous k-mers). By defining “match” and
“1gnore” positions within k-mers, spaced seeds improve tolerance to sequencing errors and increase variant detection sensitivity.

Target sample  Known samples

Reads Haplotype-resoved assemblies k-mer copy number Possible alleles S: 111011100101010011010011111110010110010101001110111 Spaced Seed : 10101
e [ONoN ) CTCAAATGGCC

T —————————————— 012 : CTCAA-TGGCC S: 111101010011100100110101111101011001001110010101111
(CAAA(AAAT —(AATG »—(ATGG ) CTCA---GGCC
C: 1111111111111 1111111311111 111711711311171117111171

A Spaced Seed Pattern

Héntze H, Horton P. Effects of spaced k-mers on alignment-

free genotyping. Bioinformatics. 2023 Jun 30;39(39 Suppl k-mers :ACA, TGT, CAA, GTT, AAC
1):1213-1221. doi: 10.1093/bioinformatics/btad202. PMID:

37387138; PMCID: PMC10311327. A Spaced Seeds k-mer

Sequence : ATCGATATC

Step 1: Graph construction

Pangenome graph

FASTA
format

(b) Step 2: k-mer counting VCF format

k-mer copy number

coe

AP~ , ‘. oo Data and Statistics

Step 3: Genome inference
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precision, recall, and F-score were used to assess genotyping accuracy.
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1. Combine the two Optimized versions of the program. Change the substantially improve the efﬁciency of MaskedPanGenie. In contrast,
Spaced k-mer counting algorithm to FSH, then integrate the program into ~ 1ncreasing seed sensitivity yields only marginal gains in genotyping
the main program. accuracy. While MaskedPanGenie performs well on SNVs and indels,

2. Genotyping results using different seed patterns structural variant genotyping remains challenging. Future work will
T T TTTTsos s s s s s s s s s s T T T 7 7 7 focus on improving the detection and genotyping accuracy of structural
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