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Reference Genome Abstraction
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Some Regions are Highly Variable
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187 Holes In The Abstraction
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“each genome carries on average 0.7 Mb of
seqguence that is not found in the main build”
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Add Variation to the Reference
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Variation Graphs

Pileces of sequence are nodes
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Variation Graphs

Parallel nodes represent alternatives
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Expressive Power

Inversions and duplications are allowed
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Backwards Compatibility

Embed the primary reference path
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The Human Genome Variation Map



Eventual HGVM Goals

Build a whole-genome graph reference

Include all variants at 1% frequency in any
population
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HGVM Graph Strategy

Combine variation data from:
GRCh38
1000 Genomes
Simons Genome Diversity Project
lllumina Platinum Genomes
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Immediate Goals

Construct a Chromosome 22 Variation Map

Combine data from multiple sources

Implement pipeline logic

|dentify toolchain shortcomings
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Massively Parallel Workflows
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Pipeline

1KG Point
Variants

1KG SVs

~Cactus HAL

'

GRCh38
Graph

|

GRCh38
+ Variants

Graph

Reference

21




Pipeline Engineering

BD2KGenomics / hgvm-builder @ Watch ~

<» Code Issues 0 Pull requests 0 Projects 0 Wiki Settings Insights ~

Tool to build a (Human) Genome Variation Map from a set of data sources

Add topics
BD2KGenomics / toil-vg © Watch ~
¢» Code Issues 14 Pull requests 0 Projects 0 Wiki Insights -

Home of the UC Santa Cruz Computational Genomics Lab's Toil-based VG pipeline

&

7

22



Packaging

{

"hgvm_manifest_version": "0.1",

Graph and alignment primary_atrs” |

chr22_Kl270737v1_random",
Indexes 2z
"chr22_KIl270735v1_random",
"chr22_KI1270734v1_random",
"chr22_KIl270738v1_random",
"chr22_KI270731v1l_random",

Includes a JSON e
manifest defining S
primary paths |

"uuid": "9ef69e94-a95f-455e-8fca-f705a334968a",
"build_time": "2017-05-27 14:05:42"

}

23



Synthetic Diploid Evaluation
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Assembly Fragment Alignment
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Synthetic Diploid Metrics

How many edits of each type are present in
assembly fragments aligned to the sample

graph?

Fewer edits = better variant calling
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Insertions

oN
— o
o

Alewlld Jad pajiasu|

Chr22 Results

Deletions

0.0016
0.0000

Alewlld Jad pais|aQ

32

- [1eD ON
wn
or WADH <
o &
5 5
AT |0J3U0D
- 39y IV
s
<
o
Alewlld Jad paddijpyos
[1eD ON
n
cC
o)
o WADH <
> Q
= o
)
O
a |0J3U0D
>
wn
19y IV
M~ o
o o
< <
o ()

Aiewlid Jad paininisgns



Future Work

Create read-aware variant caller that handles
cycles

Explain synthetic diploid performance

Scale to whole genome
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