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Gene Pages present gene-specific results that are summarized and distilled from the comprehensive 
genetic data aggregated in the CVDKP. Each section of the Gene Page is described below.

Summary

At the top of the page is either a Curated Summary of the gene’s function and biological role, written 
by Portal staff, or a summary derived from the UniProt database.

Traffic light

The traffic light summarizes the results of an 
algorithm that integrates the significance of 
associations across multiple phenotypes for 
variants within a gene and their predicted 
effects on the encoded protein. The genomic 
range considered by the algorithm is the 
coding sequence of the gene plus 250 kb 
upstream and downstream.

A green light indicates that there is a strong signal for one or more phenotypes. Association with a 
phenotype is judged to be strong if:

• at least one variant is associated with the phenotype at genome-wide significance (p-value < 5 x 
10-8) OR

• at least one variant is associated with the phenotype at exome-wide significance (p-value < 5 x 
10-6) and is predicted to cause a missense or protein-truncating mutation in the encoded 
protein.

A yellow light indicates that there is no strong signal for any phenotype, but there is suggestive 
evidence for a signal for one or more phenotypes. Association with a phenotype is judged to be 
suggestive if at least one variant is associated with the phenotype at locus-wide significance (p-value < 
5 x 10-4).

A red light indicates that no associations within this genomic range, in any of the datasets aggregated 
in the CVDKP, meet the criteria for strong or suggestive signals.

Note that signals associated with variants within a gene could result from the effects of those variants 
on other genes.
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Phenotypes with signals section 

Phenotypes that have strong associations for variants within the gene are colored green; phenotypes 
with suggestive associations are in yellow.

Click on a green or yellow phenotype to view information about that phenotype below. The name of the 
selected phenotype appears in bold font.

Click on “Additional phenotypes” to view the list of phenotypes for which no strongly or suggestively 
associated variants occur within the gene.

“Phenotypes with signals” section after clicking the “Additional phenotypes…” link. Phenotypes 
shown in grey have no significant associations with variants in the gene.

Phenotype-specific information

Once a phenotype is selected in the “Phenotypes with signals” section, information specific to 
associations with that phenotype is displayed below. There are three tabs, separating common variants, 
high-impact variants, and strongest associations.
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Common variants
The Common variants tab shows information about variants associated with the phenotype whose 
minor allele frequency (MAF) is greater than 5%. 

Only variants with MAF > 5% are shown in this table. Rows highlighted in green show variants 
associated with the selected phenotype with p-value < 5 x 10-8 and variants with p-value < 5 x 10-6 that 
are predicted to cause a missense or protein-truncating mutation. Rows highlighted in yellow show 
variants that are associated with the phenotype with p-value < 5 x 10-4 but do not meet the threshold for 
green highlighting. Rows without highlighting indicate common variants that are present in the gene 
plus or minus 250 kb, but whose association with the selected phenotype has p-value greater than or 
equal to 5 x 10-4.

Note that variants lacking a MAF value do not appear in this table, and in rare cases, a “green light” 
signal for a phenotype could result from a significantly associated variant lacking a MAF value. 

Choose a dataset from the pull-down menu to filter the table and see only variants from that dataset. 
Once you have filtered the variants, an “Explore” link appears to the right. This link leads to a table 
listing all variants in the gene from that dataset, regardless of MAF or predicted impact.
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The “Add/Subtract Data” button above the upper right corner of 
the table opens a window that allows you select types of variant 
annotations to add to or remove from the table. 

Deleteriousness category indicates the “Most Deleterious 
Score” (MDS), assigned internally at the Portal.  

Category 1 = protein-truncating variant
Category 2 = nonsynonymous (does not include 
protein-truncating) 
Category 3 = synonymous
Category 4 = noncoding

Below the right bottom corner of the table of common variants are radio buttons offering the 
choice of genome browser: LocusZoom or 
the Integrative Genomics Viewer (IGV). 
LocusZoom is shown by default. A guide to 
IGV may be found here.

The LocusZoom visualization shows variants and associations for the selected phenotype. The 
index variant is shown as a purple diamond. The plot shown by default is derived from the 
dataset containing the most significantly associated variant for that phenotype. In genomic 
regions where there are many variants, only the most significantly associated variants may be 
shown in order to improve LocusZoom performance.

In LocusZoom plots on Gene pages, variants are colored by their predicted impact on the 
encoded protein: PTV, protein-truncating; missense; coding (within the coding sequence, but 
neither missense nor protein-truncating), or non-coding. Click the “Show legend” box that 
appears when you mouse over the upper right corner of the plot to view the color key.

The “Phenotypes” pull-down menu (upper left) allows you to add LocusZoom tracks for 
additional phenotypes and/or datasets. The adjacent “Tissues” pull-down menu allows you to 
add tracks of epigenomic data from specific tissues (see below).
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Hovering over a variant in the LocusZoom plot displays a tooltip 
containing information about that variant. If you click on the 
variant, the tooltip will remain in the display even if you move 
the cursor elsewhere. If you click on a different variant, or on 
the “x” in the upper right corner of the tooltip, it disappears.

In the tooltip, the variant ID is linked to its Variant page. Clicking 
on the “Tissues with overlapping enhancer regions” link opens Tissue tracks of epigenomic 
data (see below) for any tissues in which enhancer chromatin states overlap the position of 
that variant. The “Expanded view” link opens a display showing chromatin states overlapping 
the variant in all tissues.

Below the LocusZoom plot are graphical visualizations of the chromatin states identified in this 
region by Varshney et al. (2016). Chromatin states were identified by integration of histone 
modification data using the ChromHMM method. These chromatin states can indicate the 
regulatory potential of a particular genomic region in a given tissue or cell type. See this review 
article from the Roadmap Epigenomics Consortium to learn more about the data, methods, 
and tissues.

Skeletal muscle is shown by default, and additional tissues may be selected in the “Tissues” 
pull-down menu above the LocusZoom plot.

Chromatin state tracks are shown by default with merged tracks:

Click the “Split Tracks” button to see separate tracks for each chromatin state:
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Click the “Show ATAC-seq reads” button to see a track of ATAC-seq data, an indicator of 
chromatin accessibility:

High-impact variants
Variants listed within the High-impact variants table are predicted to cause missense or 
protein-truncating mutations in the encoded protein. High-impact variants with MAF > 5% will 
also be listed in the Common variants table.

Rows highlighted in green show variants associated with the selected phenotype with p-value 
< 5 x 10-6. Rows highlighted in yellow show variants that are associated with the phenotype 
with p-value < 5 x 10-4 but do not meet the threshold for green highlighting. Rows without 
highlighting indicate variants whose association with the selected phenotype has p-value 
greater than or equal to 5 x 10-4.

This table has the same functionality as the Common Variants table (see above):
• filtering by a dataset reveals an “Explore” link that leads to a table of all variants within the 

gene from that dataset
• the “Add/Subtract Data” button above the upper right corner of the table opens a window that 

allows you select types of variant annotations to add to or remove from the table.

A link on the lower right allows you to run a custom burden test for this gene, selecting 
phenotypes, variant sets, sample subsets, and covariates. See our Guide to the Genetic 
Association Interactive Tool (GAIT) for more information.

Strongest associations tab
This tab shows the most significantly associated variant in this genomic region plus the next 9 
best variants from the same dataset.

The genomic range within which the set of variants lies is indicated at the top of the tab. To 
change this range, enter different coordinates and click ‘Go’. To the right, the genes 
overlapping the genomic range are listed.
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The graphic has a column for each variant in the set. Shading indicates whether a variant is 
located within a coding region, splice site, UTR, or promoter. If the variant is within a 
transcription factor binding motif (as predicted by the Variant Effect Predictor), that is indicated 
in the “TF binding motif” row. Below this row is a row showing the p-value for association of 
each variant with the selected phenotype.

Below these rows, color-coding indicates whether any of four different types of enhancer 
chromatin state overlap with the position of each variant. Varshney et al. (2016) identified 
these chromatin states by integration of histone modification data, using the ChromHMM 
method.

To see overlaps between the variants and other chromatin states, use the “Add/remove 
chromatin states” menu to select the chromatin states you wish to view. Clicking ‘Go’ adds 
rows to the graphic showing the locations of those chromatin states relative to the variants in 
the set.

Each variant ID in the graphic is linked to a tooltip that shows 
its genomic position and the reference and effect alleles at 
that position. The link “Click to display tissues with 
overlapping regions below the LocusZoom plot” brings up 
chromatin state tracks for any tissues in which chromatin 
states identified by Varshney et al. (2016) overlap with the 
genomic region occupied by the variant set.

At the bottom of the Strongest associations tab, a LocusZoom 
plot displays the variants in the set. If you have clicked the link to display tissues with 
overlapping chromatin states, these tracks will appear beneath the LocusZoom plot.
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Find out more
This section of the Gene page contains gene-specific links to information in external resources.
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