Supplemental Note:

Method for synthesizing published GWAS results as a putative polygenic
causal gene network

Detailed step-by-step instructions and graphical overview can be found at the following site:
https://github.com/harleyi/gwas catalog2polygenic risk network

Part 1: make a list of the published genome-wide significant regions from the EBI GWAS
catalog

1. Go to EBI/NHGRI GWAS catalog: [https://www.ebi.ac.uk/gwas/]

2. Search your trait of interest

3. Scroll down to associations section and click “export data” button
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Click on CSV and open resulting file in excel

sort by trait

Remove any traits that are not of interest (i.e. lupus nephritis, neonatal lupus)

Sort location by chromosome & position

Remove markers that lack mapping information in the EBI GWAS catalog.

Remove variants with P-value > 5E-8

10. Define regions. Starting with first variant row, go through all of the rows and increase
the region number each time a marker that is a genome-wide significant (P < 5 E-8)
marker > 250 000 bases away is observed or a marker on a different chromosome is
observed.
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Part 2: collate the putative causal genes for each region from the published open targets
genetics L2G pipeline results
1. Search the open targets genetics website for trait of interest
[https://genetics.opentargets.org]
2. For each GWAS study of the trait of interest in open targets genetics and each region in
the table from part 1, add the gene listed in L2G column (“Genes prioritised by our
locus-to-gene model with score > 0.5”) to the “Putative Causal Gene” column

Part 3: enter the putative causal genes into string-db.org and to putative polygenic causal
gene network
1. Goto string-db.org
Click search
Click multiple proteins on the left hand side
Remove commas and ensure that each putative causal gene is on a single line
Enter this list of genes in the “list of names” box
Select Homo sapiens as organism
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Search

Review gene names and descriptions to ensure that the correct mapping occurred.
Click continue

10. To merge networks.

a. open network of interest in cytoscape

b. click exports and send network to cytoscape

c. click merge networks in cytoscape
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(OPTIONAL) Part 4: Calculate overlap between two gene networks using hypergeometric
distribution

—You can then use these numbers to calculate whether the gene overlap is greater than
expected by chance between networks of interest using the cumulative distribution function of
the hypergeometric distribution.

A simple web-based calculator can be found at:
https://systems.crump.ucla.edu/hypergeometric/index.php

For an example, we will take two networks, a first network with 54 nodes and a second network
with 127 nodes.

The Union of these two networks is a gene network with 172 nodes and the intersection 9
nodes.

Since there are 19566 distinct genes in the current release (v11.5) of the STRING interaction
network for Homo sapiens, the calculation can be setup as follows:

— k = 9 (the intersection of the two disease networks is the number of successes).

— s =54 (the sample size is the number of nodes in the first gene network).

— M =127 (the number of successes in the population is the number of nodes in the second
gene network).

— N = 19566-54 = 19439 (the population size is the entire Homo sapiens gene network with the
54 genes in the first network removed).

Output:

Parameters: 9, 54, 127, 19439

expected number of successes = 0.352795925716343

the results are over enriched 25.51 fold compared to expectations
hypergeometric p-value = 6.755808180896782e-11
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