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Genome-wide association studies of MRI imaging phenotypes
Or: Finding genetic mutations that cause visible differences in medical images

Cardiac MRI Brain MRI Abdominal MRI

The UK Biobank imaging study' has been collecting Magnetic Resonance Imaging data for the
whole body of a cohort of 50,000 study participants from the UK population (see examples
above and data overview on the next page). This data is accompanied with a variety of relevant
health data, detailed information about the sociodemographics, lifestyle and the health of the
participants, including their DNA sequences.

The goal of this Master project will be to leverage this data to find dependencies between
common genetic mutations in the participants’ DNA sequences and the variation that we
observe in the images. To this end, you will build on recent work by the Digital Health & Machine
learning group that allows testing for associations between images and genetics (Kirchler et al.,
2022, Taleb et al., 2022). So far, this method has been applied to 2-D images. In this Master
project, we will extend this method to 3-D spatial images and MRI videos (e.g., functional MRI
and cardiac cine-MRI) and apply it to find novel genetic mutations that code for human trait
variation found in the UK Biobank.

! https://www.ukbiobank.ac.uk/enable-your-research/about-our-data/imaging-data


https://www.ukbiobank.ac.uk/enable-your-research/about-our-data/imaging-data

What you will do

Find more details below on the seans we do when you visit the imaging centre

Tra|n deep neu ral network em bedd | ngs Of The assessment lasts a!;)out 4—5. hours and involves irrllaging the heart, bra!n, abdomen and bones plus
the collection of more information about health and lifestyle, and a donation of blood.
spatial data (2.5D and 3D MRI)

Perform a genome-wide association study of i
embedded MRI images FE e artris that ke bood
. . H conneyc ions between to the brain.
Identify and conduct statistical tests based on itterent pars of
the brain.
the extracted data
Present your work to researchers [ A )
Targeting the way fat »,
is distributed in the '&
. abi’gr:ne;'tlzlc:ilﬂ?g 6 Detailed assessment of
What yOU WI" |ea|‘n and pancreas. the heart, including
thickness of the heart wall,
and how the heart
changes as it pumps blood
How to plan and conduct a complex deep — around the body.
. . . . Bone measurements,
learning (DL) project on medical images including fractures, with

a focus on the spine,
hips and knees.

How to handle large amounts of genetic data
How DL works in the field and how to overcome
its challenges

Development processes in a team with outside Data overview, UK Biobank Imaging study
collaborators

What you should bring with you

Software engineering skills

Hands-on experience in Deep Learning and an interest in automated image processing
Project management and soft skills

High motivation and commitment

Enthusiasm for working alongside researchers in a cutting-edge research project
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