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WORK IN A SHELL

Do we need a Whole-Genome Population Reference Graph?

Our approach takes advantage of representing Segments empower linear aligners with a graph Preliminary results of using segments with linear
population haplotypes as a graph, and efficiently representation, while avoiding the expensive aligners and kmer-based lightweight aligners
linearizes the graph using Yanagi's segmentation. computational overhead of alighing over graphs. show comparable performance to graph aligners

INTRODUCTION METHODS

. Rapidly-growing databases of Genomic Variants :
E.g. IPD-IMGT/HLA database currently has 18,363 allele MethOd OUtIIneS Borrowed Ideas frOm RNA Seq
sequences
Similar challenges seen with transcriptome
1 HLA genes are highly polymorphic * Build population genome graph alignment and similarities between Population
m—— . . . Graphs and Splice Graphs motivated our approach.
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* No homology relationship between sequences The process of preparing the population graph into  An example of alleles segments. (A) The sequence
2. Graph Population Reference Yanagi's graph format. (A) Starts by preparing the  structure of the three alleles. (B) Flattened MSA
Pros: alleles MSA. (B) Builds MSA Graph of each genes' Graph of the alleles along with the seven generated
. Shored sequences renresented once Graph Approach alleles as a partial-order graph. (C) Flattening MSA  segments (S1..S7) alighed to their corresponding
N N Graphs and replacing INDEL vertexes by new edges. sequences. (C) A summary of the seven segments and
SN LN . .
Cons: N o their allele membership.
* Graph-based aligners are not mature yet
e Current implementations are computationally expensive R E s U LTs

Performance on Simulated Data
10 ey ————— v ew Table 1 Genome library size for the six HLA genes using reference+alleles concatenated, and
o BJ Ec I IVES reference+segments (L=150) in three metrics (reference-only and graph-based library sizes are
o provided as a reference when applicable). In case of graph, number of bases is estimated as the
5 . summation of bases of the graph nodes.
] Build population reference genome that takes Reference _ ReftAlleles _Ref+Segments Graph
. = Number of bases (Gb) 0.045 9.25 2.39 0.048
advantage of the graph structure and properties. s . Number of sequences 6 2,004 45,609 2,004
£ o6 . FASTA file size (MB) 0.03 10 2.4 NA
J Yet avoid the overhead of aligning over a graph. I O A A |
(Graph) (ReD Ref+Segs) (e (Ref+Seos) Table 2 Running time for alignment of sample NA12878 (24 threads on Dual E5-2690 2.90GHz)

Simulation Dataset of 10 samples. Each sample of 56k HLA reads simulated from two randomly
selected alleles for each of the six HLA genes. Plot shows recall rates of extracted HLA reads using 5

D ACh Ieve gra ph d pprOaCheS dCCUra Cy’ Wh | Ie approaches: HISAT-genotype (graph aligner), BWA-MEM (linear aligner) with HG38 reference only,
maintaining |inear apprOaCheS Speed and ﬂeX|b|||ty BWA-MEM with reference + HLA segments, RapMap (kmer-based lightweight aligner) with Running Time 20 hours 8 hours 2 hours

reference only, RapMap with reference + HLA segments. Both linear aligners performance are
elevated compared to graph aligher when HLA segments are used.
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