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purpose

Gene FOCUS table
The Gene FOCUS (Find Orthogonal Computational Support) table, displayed on the “Genes in
region” tab of the Gene page, presents information that is meant to help researchers evaluate
the likelihood that one or more of the genes is causal for a phenotype of interest. The results in
the table, generated by various computational methods (see below), integrate multiple types of
genetic and genomic data to generate predictions about the significance or probability of
relationships between variants, genes, tissues, and phenotypes. See below for a description of
each method and its results.
Please note that the application of these methods in the Knowledge Portal Network is
experimental and is under active development. The results are predictions only and should be
considered along with other supporting evidence. We are happy to help evaluate these results,
and are interested in your comments on their accuracy and usefulness; please contact us.
Navigating the gene prioritization table
The table is visible on the “Genes in region” tab of the Gene page.

The default view of the table has a row for each annotation type and a column for each gene in
the region. Click a column header to sort the table contents by that column. To move a column
to the right-most or left-most edge of the table, click the right or left arrow icon:
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To move a column, click on the column header and drag it to the desired location. Help icons
in the table
provide more information about each annotation type.
The “Transpose” button pivots the table, so that it has a row for each gene and a column for
each annotation type. In the transposed configuration, sorting by the annotation type columns
can be useful because it allows sorting and comparison of the values for a single annotation
method between the diﬀerent genes.

Default view with genes as column headers

Transpose

Transposed view with method and annotation types as column headers
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The two buttons under “View:”, “Significance” and “Records”,
change the contents of the table.
• the Significance button displays the top prediction for each method and gene, and colors
each cell by the significance of the prediction, from grey (lowest significance) to dark blue
(highest significance). Note that higher significance may correspond to a smaller number (as
for p-values) or to a larger number (as for posterior probabilities). Cells that are not colored
either lack data or contain a data type that does not include a measure of significance.

“Significance” view
• the Records button displays the number of records per cell, and colors cells by the number
of records, from least (light orange) to most (dark orange). Cells that do not contain any
records are not colored. Depending on the type of records, cells with either more or fewer
records could be most interesting. For example, a greater number of records could be more
interesting for DEPICT gene sets, predicting the involvement of a gene in several related
pathways. Conversely, for other methods that predict tissue specificity, one result specific to
one tissue that is relevant to a disease could be much more suggestive than many results
across many tissues.

“Records” view
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The Zoom button makes the table larger or smaller. The “Copy all to…” buttons below the table
allow you to copy the table and all contents of its cells to pdf or .csv files or to the clipboard.
Click in each cell to expand its contents, which are documented below.
Data and methods represented in the gene prioritization table

Firth gene associations
Data source(s)

Type 2 diabetes genetic associations from the AMP T2D-GENES exome
sequence analysis dataset. See the Data page for a detailed description.

Summary of method

Firth gene associations are gene-level scores determined by the Firth logistic
regression test, using seven nested masks representing variant impacts and
two diﬀerent aggregation tests. For definitions of the variant masks and
aggregation tests, see Supplementary Figure 8 of the Flannick et al. 2019 paper
cited below.

Output

A p-value representing the significance of the associations across the gene, for
each variant mask or aggregation test.

Links

Flannick J, et al. Genetic discovery and translational decision support from
exome sequencing of 20,791 type 2 diabetes cases and 24,440 controls from
five ancestries. 2019, submitted for publication.
Firth D. Bias reduction of maximum-likelihood-estimates. Biometrika.
1993;80:27–38.

SKAT gene associations
Data source(s)

Type 2 diabetes genetic associations from the AMP T2D-GENES exome
sequence analysis dataset. See the Data page for a detailed description.

Summary of method

SKAT gene associations are gene-level scores determined by SKAT (sequence
kernel association test), using seven nested masks representing variant
impacts and two diﬀerent aggregation tests. For definitions of the variant
masks and aggregation tests, see Supplementary Figure 8 of the Flannick et al.
2019 paper cited below.

Output

A p-value representing the significance of the associations across the gene, for
each variant mask or aggregation test.

Links

Flannick J, et al. Genetic discovery and translational decision support from
exome sequencing of 20,791 type 2 diabetes cases and 24,440 controls from
five ancestries. 2019, submitted for publication.
Wu MC, et al. Rare-variant association testing for sequencing data with the
sequence kernel association test. Am J Hum Genet 89, 82-93 (2011). PMID:
21737059
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MetaXcan
Data source(s)

MetaXcan was run using genetic associations in the T2DKP (not including data
at the EBI Federated node) for individuals of European ancestry and the
following phenotypes: type 2 diabetes; type 2 diabetes adjusted for BMI; BMI;
height; fasting glucose; fasting insulin; two-hour glucose; two-hour insulin;
proinsulin; HOMA-B; HOMA-IR; modified Stumvoll insulin sensitivity index
adjusted for age and sex; modified Stumvoll insulin sensitivity index adjusted
for age, sex, and BMI; modified Stumvoll insulin sensitivity index adjusted for
genotype-BMI interaction.

Summary of method

MetaXcan predicts the potential that a gene is causal for a phenotype in a
given tissue, using genetic association summary statistics along with tissuespecific gene expression levels from GTEx.

Output

A p-value representing the significance of a gene-phenotype-tissue
association. Note that significance is strongly dependent on the sample size of
the underlying GTEx data.

Links

Publication: Barbeira AN et al. Exploring the phenotypic consequences of
tissue specific gene expression variation inferred from GWAS summary
statistics. Nat Commun. 2018 May 8;9(1):1825. PMID:29739930
Software

DEPICT gene sets
Data source(s)

Reconstituted gene sets generated by the DEPICT project (see Links).

Summary of method

DEPICT (Data-driven Expression-Prioritized Integration for Complex Traits) uses
co-regulation of gene expression and gene function predictions to predict
membership in sets of genes with a common molecular function or biological
role.

Output

A p-value representing the significance of the association between a gene and
the gene set to which it may belong, along with a list of the genes in the set.
Gene sets are described by identifiers from several databases:
• Gene Ontology (GO)
• REACTOME pathways
• Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways
• InWeb protein-protein interactions
• Mammalian Phenotype Ontology (MP) identifiers for mutant phenotypes
shared by sets of mouse genes (Mouse Genome Informatics)
• Ensembl gene identifiers (ENSG) representing a member of a reconstituted
gene set generated by DEPICT

Links

Publication: Pers TH et al. Biological interpretation of genome-wide association
studies using predicted gene functions. Nat Commun. 2015 Jan 19;6:5890.
PMID:25597830
Software
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DEPICT gene prioritization
Data source(s)

Genetic associations from the largest dataset in the T2DKP (excluding data
from the EBI Federated node) for each phenotype; data aggregated or
generated by the DEPICT project (see Links below), including co-regulation of
gene expression, biological annotations, and membership in reconstituted gene
sets.

Summary of method

DEPICT (Data-driven Expression-Prioritized Integration for Complex Traits)
predicts the potential that a gene is causal for a phenotype.

Output

A p-value representing the significance of the association between the gene
and the selected phenotype.

Links

Publication: Pers TH et al. Biological interpretation of genome-wide association
studies using predicted gene functions. Nat Commun. 2015 Jan 19;6:5890.
PMID:25597830
Software

eCAVIAR
Data source(s)

Genetic associations from the largest dataset in the T2DKP (excluding data
from the EBI Federated node) for each phenotype; eQTL data from GTEx.

Summary of method

eCAVIAR uses a probabilistic method to quantify the probability that a variant is
causal in both GWAS and eQTL studies—that is, that the GWAS and eQTL
signals are colocalized. The algorithm assumes that 1-6 variants in a locus may
be causal.

Output

Colocalization posterior probabilities (CLPPs) for associations between genes,
variants, and tissues. The “post_prob” column displays the CLPP that the
variant listed in the table represents colocalized GWAS and eQTL signals.

Links

Publication: Hormozdiari F, et al. Colocalization of GWAS and eQTL Signals
Detects Target Genes. Am J Hum Genet. 2016 Dec 1;99(6):1245-1260. PMID:
27866706
Software
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COLOC
Data source(s)

Genetic associations from the largest dataset in the T2DKP (excluding data
from the EBI Federated node) for each phenotype; eQTL data from GTEx.

Summary of method

COLOC uses a Bayesian method to quantify the probability that a variant is
causal in both GWAS and eQTL studies—that is, that the GWAS and eQTL
signals are colocalized. The algorithm assumes that one variant in a locus may
be causal.

Output

Colocalization posterior probabilities (CLPPs) for associations between genes,
variants, and tissues. The “pp snp coloc” column displays the CLPP that the
variant listed in the table represents colocalized GWAS and eQTL signals. The
“pp coloc snp exists” column displays the CLPP that there is a variant
representing colocalized GWAS and eQTL signals in close LD with the listed
variant.

Links

Publication: Giambartolomei C, et al. Bayesian test for colocalisation between
pairs of genetic association studies using summary statistics. PLoS Genet.
2014 May 15;10(5):e1004383. PMID:24830394
Software

Mouse knockout phenotypes
Data source(s)

Mutant phenotypes from the Knockout Mouse Project, curated at the Mouse
Genome Informatics (MGI) database, and mouse-human gene homology.

Summary of method

At MGI, mouse mutant phenotypes are curated from the literature and
expressed using Mammalian Phenotype Ontology terms. Mouse genes are also
mapped to human homologs using the Homologene algorithm. MGI provides
this information in a file available for download.

Output

Each mutant phenotype, with its Mammalian Phenotype Ontology (MP)
identifier, displayed by mice carrying a null mutation in the mouse homolog of
the human gene.

Links

Smith CL et al. Mouse Genome Database (MGD)-2018: knowledgebase for the
laboratory mouse. Nucleic Acids Res. 2018 Jan 4;46(D1):D836-D842. PMID:
29092072
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