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Finding Endometriosis using Machine Learning: FEMaLe
Introduction to Task 4.1 – Risk classifier

Polygenic risk scores (PRS) are popular and believed to be an important tool for precision medicine. A
traditional PRS summarizes information about a person’s disease risk, based on numerous genetic variants
(SNPs) in their genome. Each genetic variant confers a very little increase in disease risk, but when adding
them up to a composite (or polygenic) risk score, it is possible to stratify people according to a distribution of
risk for a disease. In other words, they can be used to assign people to different categories of risk based on
their genetic makeup. The scores are useful for people in the extreme tails of risk distribution, but less useful
for most people receiving an average risk score.
In our approach we will identify combinatorial risk scores (CRS), i.e., combinations of SNP genotypes that
together exhibit a non-linear epistatic effect on phenotype. We count directly how many cases-control members
have these combinatorial features and how strongly they are associated with their phenotype. This not only
gives a more accurate score, but also a much more personalized one. We will also benchmark the combinatorial
risk score to the traditional PRS to evaluate the added value of our approach for the risk classifier.
Partners in Task 4.1 are PrecisionLife (PREL), Aalborg University (AAU), and Oxford University (UOXF).

Development of platform for discovery, replication, and risk scoring

A major task of WP4 is to develop a platform for discovery and replication of specific combinations of SNP
genotypes associated with endometriosis. The platform is important not just for the current Task 4.1, but also
for the upcoming Task 4.2 (stratification of subgroups of patients with endometriosis), Task 4.3 (validation
and refinement of endometriosis subtypes in independent cohorts) and Task 4.4 (clinical decision support tools,
based on the signature of the individual patient).
In Task 4.1 we use a dataset from UK Biobank (UKBB) for discovery of genotype combinations associated
with endometriosis and an independent dataset from Copenhagen Biobank (CHB) and Danish Blood Donor
Studies (DBDS) for replication of the combinations and for testing the risk profiles of the individual samples.
The major workflow is sketched in the figure below.

Figure 1. Overview of the Task 4.1 workflow.
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The development process is based on interactive prototyping in close collaboration between the partners
in WP4. PREL is responsible for the discovery process (using the patented MARKERS technology
for combinatorial analytics), while the replication and risk scoring pipeline (AAU and UOXF) is
independent of the discovery process in terms of software and data. Hence, we ensure the quality and
independence of replication testing, while we also work on a shared data format for genotype
combinations and case and controls definitions.
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