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Abstract
Background: Interpretation of personal genomics data, for example
in genetic counseling, is challenging due to the complexity of the
data and the amount of background knowledge required for its
interpretation. This background knowledge is distributed across
several databases. Further information about genomic features can
also be predicted through machine learning methods. Making this
information accessible more easily has the potential to improve
interpretation of variants in personal genomes.

Results: We have developed VSIM, a web application for the
interpretation and visualization of variants in personal genome
sequences. VSIM identifies disease variants related to Mendelian,
complex, and digenic disease as well as pharmacogenomic variants
in personal genomes and visualizes them using a webserver. VSIM
can further be used to simulate populations of children based on
two parent genomes, and can be applied to support premarital
genetic counseling. We make VSIM available as source code as well
as through a container that can be installed easily in network
environments in which genomic data is specially protected.

Conclusions: VSIM is a software that provides a web-based interface
to variant interpretation in genetic counseling. VSIM can also be
used for premarital genetic screening by simulating a population of
children and analyze the disorder they might be carrying.
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We developed VSIM in the form of a web application
tool that aims to provide an interpretation of the
individual genomes, we can use it for interpretation of
genetic testing results for couples considering
marriage. VSIM can help to predict and provide a
general overview of the potential diseases that might
be associated with their children. To achieve this goal,
VSIM simulates a population of children and then
provides statistics relevant to their genetic
information. This information is represented in the
form of chromosomal view.

[1] Hyman, S.E.: The genetics of mental illness: implications for practice.
Bulletin of the World HealthOrganization78, 455–463 (2000)
[2] Bloss, C.S., Jeste, D.V., Schork, N.J.: Genomics for disease treatment and
prevention. Psychiatric Clinics34(1), 147–166 (2011)
[3] Krier, J.B., Kalia, S.S., Green, R.C.: Genomic sequencing in clinical practice:
applications, challenges, andopportunities. Dialogues in clinical
neuroscience18(3), 299 (2016).
[4] Cruz, A., Arrais, J.P., Machado, P.: Interactive and coordinated visualization
approaches for biological dataanalysis. Briefings in Bioinformatics, 019 (2018)

The contribution of genetics in human disease may range
from almost 100% for monogenic, Mendelian disorders to
a much smaller percentage for complex diseases including
infectious disease [1]. Understanding how variation in
individual’s genome related to disease risk is important as it
allows us to prevent and predict health effects in
individuals [2].

Predicting possible health effects from genome
sequences is a significant challenge to support genetic
counseling and preventing major health problems. The
interpretation of whole genome sequencing data linked to
individuals is increasingly being used to identify causal
mutations that may lead to an abnormal phenotype or a
disease [3, 4].

VSIM accepts a VCF file as input, annotates the variants in the VCF file and then visualizes the
results on a chromosomal ideogram. Annotation of variants falls into five categories:
• Known Mendelian disease variants (using the information from the ClinVar database);
• Disease-associated variants derived from GWAS studies (using GWAS Catalog);
• Variant combinations in di-genic disease (using DIDA database);
• Pharmacogenomic variants (from the PharmGKB database); and
• Predicted pathogenic variants (using the M-CAP pathogenicity score).

Fig 2: The workflow for analyzing genomic sequence data of individuals

Fig 1: High-level overview over VSIM workflow

Fig 2: The workflow for simulation

Fig 4: Linkage Disequilibrium Evaluation Result
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Fig 6: Example of Simulation result


