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Vision for MRC IEU

to further develop causal analysis methods for wide 
dissemination and application in population-based and 

clinical health sciences. 

Identify causal effects of potentially modifiable exposure/risk factors 

on disease or health related outcomes

Cardio-metabolic 

health
Bone health

Reproductive 

health
Mental health Other ill health

Integrate molecular, cellular, 

clinical and population data

Develop novel methods for 

assessing causality
Apply novel causal methods



Interdisciplinary membership



MRC IEU Scientific Structure



Stay in touch

Web:

www.bris.ac.uk/ieu

Email:

mrc-ieu@bris.ac.uk

Twitter: @mrc_ieu

mailto:mrc-ieu@bris.ac.uk


P1: MENDELIAN RANDOMISATION

George Davey Smith



The principle of Mendelian randomization
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Conventional observational epidemiology

It is often impossible to exclude confounding and /or 

reverse causation as an explanation for observed 

exposure/outcome associations 
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Programme 1 activities

• Disseminating MR approach across disciplines

• Methodological developments:

- non-linear effects

- use of multiple variants / genome wide data

- testing assumptions

- application to high-dimensional omics data  

• Substantive studies, in disease, health behaviours, 

pharmacological targets, social science .... 



P2: EPIGENETIC EPIDEMIOLOGY

Caroline Relton





Population-based approaches



Epigenome-wide association studies



Overview of activities

• Epigenetic Epidemiology 

• DNA methylation analysis in population based studies

• Bioinformatics tools for complex data processing and analysis

• Illumina HumanMethylation450K array pipeline

• Omics data analysis (genomic, epigenomic, metabolomic)

• Development of statistical methodology for population based 
epigenetics

• Longitudinal analysis

• Mendelian randomization and other causal analysis methods

• Training

• Epigenetic epidemiology courses

• Integrative epidemiology PhD studentships



Collaboration

Identifying associations

Interrogating causal relationships

Investigating function



P3: RECALL STUDIES

Nic Timpson



Why undertake recall by genotype (“RBG”) studies?

Benefits of the recall approach:

(i) Statistical efficiency  

(ii) Phenotypic precision

(iii) Properties of the recalled groups

Figure 5 
Propagation of slow-waves from anterior to posterior cortex during human and rat NREM sleep 
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Comparative analysis of slow-wave activity in human (a,b) and rat (c,d) EEG.  
(a) Standardised EEG recording configuration showing sites used for antero-posterior slow-wave detection.
(b) Example cross-correlation using posterior slow-waves as reference.
(c,d) Analogous recording  configuration and cross-correlation analysis in adult rat.  

RBG

Genotypic strata assignment

GENOTYPE
GROUP 1

Groups compared

RCT

Randomisation strata assignment

GENOTYPE
GROUP 2

RANDOMISED
GROUP 1

RANDOMISED
GROUP 2

(i) Informative biological gradient
(ii) Confounding factors equal
(iii) Reverse causation addressed

Groups compared

(i) Informative treatment gradient
(ii) Confounding factors equal
(iii) Reverse causation addressed



Sleep, memory, neuronal function and the aetiology of mental health

ZNF804A is currently best supported common genetic signal 

for schizophrenia; replicated in a meta-analysis of almost 

60,000 subjects.

At present there are very little functional data explaining how 

ZNF804A variants influence brain function and risk for 

disease.

Sleep disruption has been recognised as a feature of 

Schizophrenia and impacts a range of mnemonic, attentional

and emotional processes. 



“ALSPAC in London”

Genomewide score for recall

Score explains up to 4.5% variance

Recall individuals for intensive cardio-vasc’

phenotyping

Differences between comparator groups 

due solely to differences in BMI

Sample can be used in total (other factors are balanced & BMI distribution maintained)

Is elevated BMI associated with an adverse cardiovascular profile in young ages?

If so, if this relationship one which is causal?



Current & planned research foci… (n.j.timpson@bris.ac.uk)

• General:
• Multi ‘ome’ data (measurement & parameterisation)

• Genome

• Epigenome

• Metabolome

• Specific targets:
• Adiposity/BMI its contributors, components and impact

• Nicotine reception

• Slow wave neural oscillation, sleep and memory

• Feeding behaviour (objective measures)

• Lipid profiling and epigenetic impact

• Planned targets:
• Microbiome profiling by UC/CD status

• Chylomicronaemia profiling by challenge

• Alcohol response and fMRI

• (transplant outcomes/wound healing-scarring/metabolic disparity)



P4: GENETIC AND 

ENVIRONMENTAL 

DETERMINANTS OF BONE

David Evans



P4: Introduction and Aims
• Programme Lead for Programme 4 “Genetic and 

Environmental Determinants of Bone” in MRC IEU

• Currently based at University of Queensland Diamantina

Institute in Australia (2 months a year in Bristol)



P4: Introduction and Aims

• Aim 1: To identify genetic determinants of bone related 

phenotypes

• Aim 2: Mining the phenome using allelic scores

• Aim 3: Mendelian Randomization of molecular phenotype-

BMD associations



P4: Genome-wide Association



P4: Phenotypes of Interest

• Osteoporosis / BMD

• Ankylosing Spondylitis

• Atopic Dermatitis

• Dentition/Craniofacial Shape

• Heavy Metals

• 2D4D

• Fingerprints/patterns

• Laterality (IHC)

• Pigmentation

• Sepsis, Giant Cell Arteritis



P5: REPRODUCTIVE AND 

CARDIOMETABOLIC HEALTH

Debbie A Lawlor



Adiposity
Glucose tolerance

Gestational weight gain

Blood pressure

Diet
Physical activity

Smoking

Epigenetic profile

System 

development
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Clinical relevance:

• Risk stratification

• Diagnostic and biomarker 

identification

• Exposure definition

• Mechanisms

• Informing interventions

Methods:

• Collaboration and data sharing

• NMR & MS

• Robust statistical approaches

• Causal analysis methods

• Appropriate communication

Evidence base for 

developing the most 

effective care pathways 

targeted at those who will 

benefit



• Mendelian randomization of maternal adiposity and related characteristics 

with birthweight and ponderal index

• With programme 2, application of causal mechanisms (maternal-paternal 

comparison and Mendelian randomization)

The role of epigenetic and metabolomic mechanisms in 

developmental overnutrition



Menopausal transition change
• With metabolomics resource, identified metabolite changes over the 

menopausal transition



P6: HEALTH BEHAVIOURS

Marcus Munafò



Programme Overview

• Three linked workstreams, focused on the causal 

interplay of behaviour and health:

• WS1: Causes

• WS2: Consequences

• WS3: Modification



Programme Overview

• Causes

• Identify the developmental trajectories and determinants of health 

behaviours

• Consequences

• Conduct causal analyses of the causes and consequences of 

health behaviours

• Modification

• Develop interventions to modify health behaviours in adolescence 

and adulthood



Targets and Diseases

• Exposures: Tobacco use, alcohol use, caffeine 

consumption, body mass index, mental health

• Outcomes: The same! And also downstream medical and 

socioeconomic outcomes



Opportunities

• Understanding mechanisms (e.g., effects of smoking / 

nicotine on eating behaviour)

• Exploiting unexpected findings (e.g., association of 

CHRNA5 with BMI in never smokers)

• Developing and testing interventions (especially in 

specific populations)


