
Supplementary Data

Variant Annotation

There are a number of stages in which variants are annotated. VEP (McLaren et al., 2016) and GEMINI (Paila
et al., 2013) annotate variants with gene, transcript and impact severity, as well as allele frequencies from
dbSNP, ExAC (Lek et al., 2016), 1000 Genomes (1000 Genomes Project Consortium et al., 2015), and EVS
(Tennessen et al., 2012), as well as in silico predictions from PolyPhen-2 (Adzhubei et al., 2010), SIFT (Kumar
et al., 2009) and CADD (Kircher et al., 2014). Additional SNV and Indel annotations are managed by Seave;
variant allele frequencies in healthy controls: MGRB [https://sgc.garvan.org.au/initiatives/mgrb] (Lacaze
et al., 2018; McNeil et al., 2017; 45 and Up Study Collaborators et al., 2008); diseases: ClinVar (Landrum et al.,
2013), MITOMAP (Ruiz-Pesini et al., 2007), COSMIC (Forbes et al., 2010, 2015); links to phenotypes and dis-
orders: OMIM (Amberger et al., 2015), COSMIC Cancer Gene Census (CGC) (Futreal et al., 2004), Orphanet
[http://www.orpha.net] (Orphanet, 2017), and Genomics England PanelApp [https://panelapp.genomicsengland.co.uk];
and pre-computed in silico annotations from RVIS (Petrovski et al., 2013), and dbNSFP (Liu et al., 2013),
which provides PROVEAN (Choi et al., 2012), FATHMM (Shihab et al., 2014), MetaSVM/MetaLR (Dong
et al., 2015), and GERP++ (Davydov et al., 2010). To keep these annotations up-to-date, we provide tools for
downloading and updating many of these resources.



Supplementary Figures

Figure S1: Seave screenshot: database selection page. This page shows the available databases for query
and information about them, including the number of samples and variants. Upon logging in, this page
displays databases from all groups the user has access to.



Figure S2: Seave screenshot: family and analysis selection page. After clicking a database to query, this
page optionally allows selecting a family within it to query. If a family is selected, further options to select
an analysis type (i.e. inheritance pattern) appear.



Figure S3: Seave screenshot: filtration options/query page. The query page allows the user to specify
filtration options to restrict the number of variants returned. Restrictions can be by genomic location, impact
on genes, prevalence in control populations and sequencing quality.



Figure S4: Variant counts from whole genome sequencing in the NA12878 trio restricted by combinations of
rarity, gene impact (damaging) and inheritance patterns. Counts derived using the best practices GATK
pipeline on raw data from the Illumina Platinum Genomes project (Eberle et al., 2017), mapped to the
b37+decoy reference genome, decomposed and normalised with vt (Tan et al., 2015) and queried with GEM-
INI (Paila et al., 2013). Rarity is defined as a maximum allele frequency of 1% in 1000 Genomes, ExAC and
ESP. Impact is defined as medium or high impact, as defined by the Ensembl impact variant annotation.
*NA12878 and NA12891 were marked as affected for the purposes of this analysis. **NA12878 was marked
as affected for the purposes of this analysis.



Figure S5: Seave screenshot: results page. Variants passing filtration criteria are displayed on the results
page. A small number of default summary columns are immediately shown, highlighting the location
and impact of the variant. The table is dynamic and additional annotation columns can be displayed by
clicking any of the buttons under the table. The search box above the table searches across all columns to
immediately restrict results to rows containing any terms entered (e.g. ’missense variant chr10’ to only see
missense variants on chromosome 10). The GEMINI query used to generate the results can be displayed by
clicking the ”Show/hide GEMINI query” link under the table.



Figure S6: Seave screenshot: results table expanded with additional columns. The variants table on the
results page can be expanded to show more annotation information. Any overflowing information can be
read by hovering over the table cell and reading the tooltip that appears, as shown in this screenshot.
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