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Motivation & Goals

Identification of causal variants in hereditary diseases can be
both challenging and time consuming. Often a lot of time and
resources are wasted on identifying a disease causing variant
from a TRIO and trying to validate variants, which are actually
not disease causing or artifacts. Furthermore, sometimes no cau-

sal variant can be identified at all in the patient.

Materials & Methods

Hereditary Disease end-to-end workflows in
Biomedical Genomics Workbench (BxWB)
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QIAGEN Bioinformatics’ hereditary disease solution delivers increased

sensitivity for identifying causal variants, while reducing significantly

the list of candidate variants for follow-up. In addition, it is very easy

to run as data analysis and interpretation steps are embedded in a

streamlined end-+to-end workflow with optimized parameter settings.

Read mapping

In this study we show the first results from a benchmar-
king study with six whole genome trios and one whole

exome frio.

The back-check part of the hereditary disease workflows
increases the sensitivity when identifying variants
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Table view: Homo sapiens
Type Reference  Allele Referenc...
235976 SNV C - Mo
875643 SNV C G No
892460 SNV G C Mo
905029..905032 Deletion CGTG = Mo
981087 SMY A G Mo
1009234 SNV T C Mo
1009473 SNV G c Mo
1013704 SNV A G Mo
1019175 SNV C G Mo
1019180 SNV T C Mo
1020406 SNV T C Mo

These two workflows are part of the Ingenuity Variant Analysis plugin available for Biomedical Genomics Workbench and Biomedical

Genomics Server Solution. They perform an end-to-end analysis-to-interpretation workflow and were used for the study here on six whole

genome frios of the INOVA Genomes and one whole exome datasets1 for which the disease causing variants are previously known.

QIAGEN's hereditary disease solution for TRIOs is
able to shorten the list of candidate variants to one
candidate in case of a de novo inheritance pattern
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about patient

In all cases the previously identi-
fied disease causing variant was
in the end result. In three of the
whole genome trios and the exome
dataset, the cause of the disease was
a de novo mutation. In these cases
the disease causing variant could
be reported as the only candidate
variant in the result when phenotype
information from the physician duri-
ng examination of the child where
included in the filter casdade in
Ingenuity Variant Analysis. The com-
plete workflow was run with default

parameters.

QIAGEN'’s workflow reduces the list of candidate
variants by 99% in case of dominant inheritance
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Summary and Discussion

about patient

Also in case of dominantly inherited
variants was QIAGEN's Hereditary
Disease solution able to detect the

disease causing variant candiates.

Moreover, it was able to shorten the
list of candidate variants for follow-
up by more than 99% when pheno-
type information was provided. In
two whole genome trios the list of
candidates could even be shorten to
less than 5 candidates. In one case
the final result included 30 candi-
dates for follow-up, of which two

were potentially be disease causing.

In this study we analyzed six whole genome and one whole exome TRIO using QIAGEN's new hereditary disease solution. The end-to-

end workflow in Biomedical Genomics Workbench includes a checking back into mapped sequencing reads and optimal filter settings for

Ingenuity Variant Analysis. This results in a high case solve rate and shortens the list of disease causing candidate variants to a minimum.

We show that for diseases caused by de novo variants, the complete workflow results in the identification of the disease causing variant only

without any additional candidates. This is achieved using default parameters and providing phenotype information to the filter cascade.

On dominant inherited diseases we were able to reduce the number of candidates for follow-up by more than 99%. In addition, we are

allowing the easy validation of the candidates and an optimization of the filter cascade.

As a result less time and resources have to be spent on additional validation steps.

Sample to Insight

Length Zygosity Count Coverage Frequency Probability Forward... Reverse ... Forward... Average quality
1 Homozygous a9 108 81.65 1.00 45 - 0.99 BN a
1 Homozygous 33 33 100.00 1.00 23 10 0.30 34.15 E
1 Homozygous a1 =1 100.00 1.00 19 13 0.41 H.19
4 Homozygous 47 47 100.00 1L.00 20 27 0.43 36.11
1 Homozygous 36 36 100.00 1.00 16 20 D.44 34.19
1 Homozygous 35 35 100.00 1.00 16 19 0.9 35.66
1 Homozygous 32 32 100.00 1.00 10 22 0.31 35.56
1 Homozygous 40 40 100.00 1.00 15 25 0.38 35.02
1 Homozygous 41 41 100.00 1.00 16 25 0.39 34.22
1 Homozygous 40 40 100.00 1.00 16 24 0.90 34.92
1 HomoZygous 36 36 100.00 1.00 20 16 0.44 35.14

hereditary diseases with a high case solve rate and a much reduced false positive rate

Filter cascade in
Ingenuity Variant Analysis
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The number of false positive de novo variants

in the child can be reduced by 99%
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QIAGEN's Hereditary

Disease Solution

A common approach to the discovery
of de novo variants is based on the
variant call results of all family mem-
bers. To identify de novo variants that
potentially are disease causing, all
variants present in mother and father
are substracted from the list of variants
found in the child. Due to low read
coverage and allelic dropout, many
of the variants are usually not called
in all individuals, which leads to a
high number of false positives. The
workflow with Biomedical Genomics
Workbench, Biomedical Genomics
Server Solution and Ingenuity Variant
Analysis removes this bias in the
investigated whole exome and whole

genome frio.

An easy-to-use, but still flexible solution
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The result is achived by seamlessly integrating Biomedical Genomics Workbench, Biomedical Genomics Server Solution and Ingenuity Variant

Analysis in a one step workflow. Results are shown in a Genome Browser View, enabling easy validation of a variant. Right clicking on the

variant track opens the filter cascade in Ingenuity Variant Analysis.

It can be optimized to include for example phenotype information in the analysis by adding a Biological Context Filter.

Updated results can afterwards be fetched from Ingenuity Variant Analysis. They then can again be visualized in the Genome Browser View

in Biomedical Genomics Workbench. The example above shows the results of the analysis of the 103-000002 INOVA whole genome trio.

Among the 30 candidate causal variants found by the workflow, and taking into account the disease phenotype, ROR2 is the most promising one.
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