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Housekeeping STUDIES

= Your cameras will be switched off and mics muted.

= If you have a question, please use the chat function, and please note your
question will be visible to all attendees

= Technical issues — please email us: ioe.clsevents@ucl.ac.uk.

= We would be grateful for your feedback. Please follow the link in the chat
at the end of the event for the short survey

Thank you for joining us today
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CENTRE FOR LONGITUDINAL STUDIES &

Our studies + Our research « Publications and resources + Data access and training v

» Home » Data access and training

Training and support

Getting started: An introduction to four British cohort studies

{2024, 73 mins)

Mental health in four British cohort studies: measurement, research and
access

(2023, 44 minutes)

Handling missing data in the British cohort studies (with theory and demo)

{2023, 190 minutes)

Wabinar: Gotting started: An introduction to

udies.
Watchon. (08 Youlabe

Webinar: Handling missing data in the

Watch on (08 Youlube

CENTRE FOR

Value: genetically informed research

STUDIES

Useful re: environment or genes...egq,
* G x E interactions (eg, age, cohort, environment)
Accounting for confounding

* Instrumental variables (MR) KATHRYX
. . HARDEN
* Help measurement eg, approximating unmeasured exposures o ko 2021
* Improving prediction
Using genetic data to strengthen causal inference in
* ... observational research
B: Pingault &, Paul F. O'Reilly, Tabea Schoeler, George B. Ploubidis, Friihling Rijsdiik & Frank

Annual Review Of Saciology Nature Reviews Genefics 19, 566-580 (2018) | Cite this article
Sociology, Genetics, and
the Coming of Age of ANNUAL REVIEW OF ECONOMICS Volume 4, 2012

Sociogenomics Review Article
The Promises and Pitfalls of Genoeconomics

Melinda C. Mills' and Felix C. Tropf? S
Benjamin et al 2012
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CENTRE FOR

Value: cohorts with genetic data

STUDIES

wrt other datasets e.g., biobanks
1. Rich phenotypic data

2. Life course / longitudinal research A

3. Comparative across generations = e

4. National sample + representation T S

5. Mother-father-offspring trios (MCS) i T
=

3 10 % o %
Age @ Follow-Up

Shireby et al 2025 Data Resource profile

https://cls-genetics.github.io/

CENTRE FOR

Phenotypic data P

Pregnancy Childhood & Adulthood Midlife Older age
& birth adolescence
Obstetric history Childhood iliness Medical conditions Diagnosis of medical
Pregnancy (health during, Disability Fertility Health behaviours conditions
problems, antenatal care) Use of health Menstraution Contraceptive/sterilisation Medication
Labour (Ienglth, pain relief, services Pregnancy and Menopause / HRT Gynaecological issues
provlems) Immunisation/vaccina health Mental health Physical function
Birthweight, length tions ental heal y!

Mental health Pain
Mental health

Mental health

rand " Paternal and maternal Cohort members (& partners’)
randparents ;
0ccup§tion Oceupation Occupation / employment status
Income Income
Education B GCSE/Q'level Alevels Life-long learning

Social support and
relationships
Emotional support
Leisure time/activities

Friends

Cohabiting and non

Marital status Family life

Quality of
relationships

Partner relationship

partnership formation
Child-care

Socialisin
9 Partnership changes

Sexual behaviour

Household composition
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Generation of polygenic indexes
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Genetics and epigenetics data in the British cohort studies

(et 2 e
* Blood & saliva samples @ coveics rtepeneicscataininen. O 2
* Imputed to TOPMed panel

» Consistent QC process across cohorts

Webinar: Genetics and epigenetics data in

‘udies

Watch on . {8 Youlube

40
ﬁ - This webinar is aimed at of all disciplinary ‘who are in hearing about the gel

available in the CLS cohort studies.

Resources (all PDF slides opens in a new window):

Full slide deck
. E
b Watch the webinar on the CLS YouTube page &

https://cls.ucl.ac.uk/data-access-training/training-and-
support/

Tl
- | EEE
LA
.

Genetics webinar

10
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Sampled participants

LONGITUDINAL
STUDIES

1958c NCDS 44* 18,558 9,377 15,971 6,396 40 6,396
1970c BCS 46 17,006 8,581 16,577 5,598 33.8 5,361
1989-90c Next Steps 32 16,122 7,279 15,358 1,568 10.2 1,272
oG Mienpi) cohort 14 19517 11,859 18,575 7,841 42.3 7,836
Milennium Cohort Sudy - Sample

offspring 7,836

mothers 7,777

fathers 4,634

offspring - mother duos 6,426

offspring - father duos 3,802

offspring — mother - father trios 3,117

11

POIygeniC indexes CENTRE FOR

LONGITUDINAL

STUDIES
« Designed to summarise the known ‘ | }SNP- .
genetic predisposition for a trait y , G N T

» Calculated as count and effect sizes Ala|C

of individual variants m";\;/

» Dependent on the trait and population C A

: G
measured in the GWAS MW\ J

* Normally distributed in population

Rayner, 2018

12
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» Designed to summarise the known
genetic predisposition for a trait

» Calculated as count and effect sizes
of individual variants

» Dependent on the trait and population
measured in the GWAS

* Normally distributed in population

LONGITUDINAL
STUDIES

Polygenic indexes B

Abdellaoui, 2021

13
Polygen ic indexes CENTREFOR
STUDIES
- Generated with PRSice2 (Choi et al, 2019) o]
* SNPs clumped to avoid overcounting signals . " ’
(250kb, r*>0.1) Fali
» Polygenic indexes generated at 5 thresholds '
» Generated for cohorts independently and
for the harmonised cohort genotype data
5x10-08 5,739
Predictive 1x10-05 9,507 o
power 0.01 30,029 Reliability
0.05 46,249
1 121,034
14
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Polygenic indexes

+ WEIRD samples dominate research

* Restricted to participants of 'European ancestry'

» Ancestry inferred by genetic similarity to people in a
large reference dataset (1000 Genomes Phase 3)

» Genetic studies have been overwhelmingly conducted

CENTRE FOR
LONGITUDINAL
STUDIES

Mills & Rahal, 2019

in European ancestry populations 1200000
1,000,000
®
2
E
600,000 3
T
2
B African %
[ Adrican Am./Caril -4
- As:: ‘Caribbean 400,000 =
== European
BB Hispanic/Latin American
B Otherimixed 200,000
L ]
3 1 mE BTy LR »
% Discovery % Replication &4 & W Talied 0
2007-01 2009-01 2011-01 2013-01 2015-01 2017-01
15
H H CENTRE FOR
ode pipeiine LONGITUDINAL
STUDIES
— CLS_PGI_repository Pubiic 2 ki © Watch 1

* Full code pipeline available on GitHub at
https://github.com/CLS-
Data/CLS PGI repository

* Pipeline can be cloned and run in other
(cohort) datasets

P master + ¥ 1Branch © 0Tags Q Gotofile

D gtignore

O ReADMEmd

[ README

CLS PGl Pipeline (v1.0)

Contributors

Tim Morris - Designed the pipline and led development and implementation.

Liam Wright - Checked PGls and designed PGl visualations.

Contact

For queries and to report errors, please contact Tim Morris.

Cohort background

This pipeline was designed to run on the British cohort studies managed by the Centre for Longitudinal Studies.
Further information about the cohorts can be found on the CLS website and in the CLS genomics cohort profile

paper.

16
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Polygenic indexes available from CLS
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Polygenic indexes

LONGITUDINAL

STUDIES

Substance abuse Birth weight Diet Hypertension

C urre ntly . ADHD Blood pressure Education Major depressive disorder
Age at initiation of smoking Body fat distribution Externalising problems Neuroticism

44 traitS over 7 domainS: Age at menopause Body Mass Index (adulthood) Extraversion Openness to experience
Agreeableness Body Mass Index (childhood) Fasting blood glucose Parental Lifespan

L] Anth ropom etri CS Alcoholic drinks per week ~ Cigarettes per day Grip strength Parkinson's disease
Alzheimer’s Disease Cognition HbA1c Rheumatoid arthritis

. B ra | n Stru Ctu re an d Cog n |t|0n Anxiety Conscientiousness Height Schizophrenia
Asthma Coronary artery disease Hippocampal volume Type 1 Diabetes

. Health behaviou rs Autism spectrum disorder ~ C-reactive protein Household Income  Type 2 Diabetes
Bipolar disorder Depressive symptoms Human Longevity Waist circumference

* Mental health

Personality
Physical health
Social outcomes

18
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Polygenic indexes

CLS Genomics
Data

Currently...
44 traits over 7 domains:
« Anthropometrics
* Brain structure and cognition
* Health behaviours

* Mental health

 Personality

 Physical health

 Social outcomes

CENTRE FOR
LONGITUDINAL
STUDIES

Polygenic indexes

Current PGl available via the UKDS (v1.0, first release: 03/

Anthropometrics

Trait Retorence

@ CLS GitHub

19

Polygenic indexes

All PGI have been created for:
1. Each cohort independently
2. Restricting to harmonised ‘SNP list’

Threshold | Height SNPs Height SNPs in
in MCS MCS (harmonised)

5x10-08 5,739 5,521
1x10-05 9,507 9,090
0.01 30,029 28,226
0.05 46,249 43,037
1 121,034 109,176

CENTRE FOR
LONGITUDINAL
STUDIES

Meta-analysis of genome-wide association studies
for height and body mass index in ~700000
individuals of European ancestry @

Loic Yengo #, Julia Sidorenko, Kathryn E Kemper, Zhili Zheng, Andrew R Wood,

Michael N Weedon, Timothy M Frayling, Joel Hirschhorn, Jian Yang, Peter M Visscher & ...
Show more

Human Molecuiar Genetics, Volume 27, Issue 20, 15 October 2018, Pages 3641-3649,
https://doi.org/10.1093/hmg/ddy271

20

10
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Example PGI - height
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6.0e+04 - NCDS
nvht16 - Height in metres at 16 years
Sex+ PGIR2 | PGIA R2
e+04 - 0,
& 5x10-08 29.51 46.83 17.32
200404 1x10-05 29.51 48.39 18.88
0.01 29.51 49.74 20.23
0.05 29.51 49.69 20.18
® oooa 00006 00008 0001 1 29.51 49.67 20.16
PGl for height from Yengo et al (2018) at p1
21
? CENTRE FOR
What do the PGls look like*
STUDIES
Consistent variable naming ;w;;se Rl Sl wempein
Conventlon: mcs_hmz_he~8_v1 float %9.8g * Ha r height from Yengo et al (2018) at pSe@s
mcs~ht_pled5 vi float %9.8g * Ha r height from Yengo et al (2018) at ple@S
* Cohort e e i et e
mcs_hmwht_pl_vi float %9.8g * Ha r height from Yengo et al (2018) at p1

* If harmonised dataset
* Trait

* p value threshold

* PGl repository version

mcs_hmz_height p5e08 v1

mcs_hmz_height_pSees_vi:

1. CLS PGI repository (vl). Variable identifier: v1.8:33:pt_5e@8:harmonis,

ed

22

11
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Access and resources
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Data access
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Raw genetic data PGls

a i Search thessite...
CENTRE FOR LONGITUDINAL STUDIES P 2 UK Data Service Q0 search the site. @ Login

Learning Hub | Training a s ews | Impact

Our stu es . Publicatic d Data a and training v

Home > Data catalogue > Studies > Study
v Home' ¥ Data access and traifing b Data'acoess Studies National Child Development Study: Polygenic Indices, 2002-2004:

Series. Special Licence Access

Accessing data directly from CLS oot | umenston  peusce

hitps://dol.org/10.5255/UKDA-SN-9440-1

We make all our cohort study data available via the public data repositories wherever possible. However, access to certain data is governed ’ Details v
internally by the CLS Data Access Comittee (CLS DAC), either because: CErTe
Tide: National Child Development Study: Polygenic Indices, 2002-2004: Special Licence
+ the data are not yet available via the UK Data Service or other repositories, or
« the data access is subject to specialised access arrangements, such as paradata, genetic data and biological samples. me— prosn
To request data directly from CLS, you will need to apply directly to the CLS DAC. Study number (SN) a0
The CLS DAC manages and evaluates requests according to the data sharing principles and approval criteria set out on the CLS Data Access: These data are safeguarded
Access Framework. Persistent identifier (DOI): ~ 10,5255/UKDA-SN-9440-1
The functioning of the CLS DAC is described in the CLS DAC Terms of Reference. Series: INational Child Development Study
hit J/cl | K/ Data creator(s): University of London, Institute of Education, Centre for Longitudinal Studies
Sponsors and contributors v
Citation and copyright v

https://ukdataservice.ac.uk/

24
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Data access

LONGITUDINAL
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Feedback Q search

D & .
https://discovery.closer.ac.uk/
closer.e

DiSCO\Ie ry Home About Explore Scales

Welcome to CLOSER Discovery

Search, browse and explore questionnaires and data from the UK's leading longitudinal population studies.

378 Questionnaires 601 Datasets 212,375 Variables 59,362 Questions

w
4

hquery Variables v Q search

Explore available studies:

\U‘) Avon Longitudinal Study of Parents and Children BCS70 1970 eritish Cohort Study
G0 1970 British
genergtiong Generation Scotland NZE Health and Employment After Fifty

25

Data access
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Accessing data directly from CLS

We make all our cohort study data available via the public data repositories wherever possible. However, access to certain data is governed
internally by the CLS Data Access Committee (CLS DAC), either because:

+ the data are not yet available via the UK Data Service or other repositories, or
+ the data access is subject to specialised access arrangements, such as paradata, genetic data and biological samples.

To request data directly from CLS, you will need to apply directly to the CLS DAC.

The CLS DAC manages and evaluates requests according to the data sharing principles and approval criteria set out on the CLS Data
Access Framework.

The functioning of the CLS DAC is described in the CLS DAC Terms of Reference.
The CLS DAC welcomes applications to access the following types of data:

+ Existing research data not deposited at a public repository due to their sensitive or disclosive nature, or because they have not been
prepared sufficiently for deposit.

+ Paradata (i.e. data about the data collection process), created primarily for administrative purposes and not routinely released for
research use.

» Genetic data linked to survey data: when combined with survey data, GLS genetic data are subject to a separate access arrangement
that requires the creation of a bespoke survey dataset identified by a specific ID. See more details here.

« Biological samples: CLS has a resource of depletable biological samples, including DNA, stored primarily at the University of Bristol.
Access can be requested for genotyping or generation of new analytes. See more details here.

You can view a list of all approved data applications at the bottom of the CLS data webpage.

To apply for any of the above, please download the document below and read carefully the CLS DAC data access guidelines before

submitting your completed application form to clsdata@ucl.ac.uk.

S data access guidelines and application form

» NCDS data dictionary for genetic sharing applications

https://cls.ucl.ac.uk/data-access-training/data-
access/accessing-data-directly-from-cls/

= BCS70 data dictionary for genetic sharing applications
= Next Steps data dictionary for genetic sharing applications
S JMCS data dicts

ary for genetic sharing applications

26
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Resources

i I ONGITUDINAI
CLS Genomics Q_ Search CLS Genomics Data o
Data

Introciuction Introduction

NCDS
The Centre for Longitudinal Studies (CLS) maintains genetic data from four British birth

H H 1 HYH BERIG: 1958 National Child Development Study (NCDS), the 1970 British Cohort Study (BCS70),
* CLS genomics GitHub for ‘living .. R S ———
. = and access information for researchers.
documentation

Polygenic indexes See our data resource profile paper for backgraund.

Epigenetic Clocks

https://cls-genetics.qgithub.io

= : //%/
- IJE Data Resource profile s /

gtztg%/gagcademlc.oup.com/ue/artlcle/54/5/dvaf141/ Data Resource Profile: Genomic data in multiple

British birth cohorts (1946-2001)—linkage with
health, social, and environmental data from birth to
old age @

Gemma Shireby, Tim T Morris, Andrew Wong, Nish Chaturvedi, George B Ploubidis,

Emla Fitzsimmaons, Alissa Goodman, Adelaida Sanchez-Galvez, Neil M Davies,
Liam Wright, David Bann &%

International Journal of Epidemiology, Volume 54, Issue 5, October 2025, dyaf141,
httos://doi.orz/10.1093/iie/dvaf141

Examples of research using the
polygenic indexes

CENTRE FOR ﬁ

LONGITUDINAL S :
conomic

% and Social

Research Council

14
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Exemplar #1: Gene x Environment Interaction i

Education

22
L L

Prfglcted educatlorfgl attainment 2

16 Predicted educq%onal attainment 2

14
L

i

h

=

CENTRE FOR
LONGITUDINAL
STUDIES

T T T T T T T T T
302 A 0 1 2 3
Polygenic index (PGI) for educational attainment

19704

1958¢

1946¢

2 A 0 1 2 3
Polygenic index (PGI) for cognition

4

1958¢ 19704

Morris et al, 2025

29
Exemplar #1: Gene x Environment Interaction in CENTRE FOR
= LONGITUDINAL
Education STUDIES
A 25+ B 254
g s
i :
2 2
! :
3 2 4 0 1 2 3 4 .
Polygenic index (PGI) for educational attainment Polygenic index (PGI) for educational attainment Morris et al, 2025
| - Highest— I I-NM — lIl-M — IV — V- Lowest Further —— Post16 —— Basic
30

15



30/09/2025

Exemplar #1: Gene x Environment Interaction in

Education

A

Birth cohort

V - lowest
v

1M
HI-NM

| - highest

Social class at birth

4 3 2 4 0 1 2 3
Polygenic Index (PGI) for educational attainment

Sex at birth

Parental education

CENTRE FOR
LONGITUDINAL
STUDIES

Male
Female

Polygenic Index (PGI) for educational attainment

Basic

Post 16
Further
Higher

Polygenic Index (PGlI) for educational attainment Morris et al. 2025

31

Exemplar #2: Gene x Environment Interaction in

Obesity

Year: 1991

20

BMI (kg/m?)

CENTRE FOR
LONGITUDINAL
STUDIES

—— Female

— Male

40 50

Wright et al., 2024a

32

16
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Exemplar #2: Gene x Environment Interaction in

Obesity

CENTRE FOR
LONGITUDINAL
STUDIES

Adulthood PGI

Childhood PGI

Association Between
PGS & BMI

0.0

0.0754
Incremental 0.0501 "
R-Squared

0.0254

0.000

0 20 40 60 0 20 40 60
Follow-Up
—=— 1946c —e— 1958c —+- 1970c 2001c

Wright et al., 2024a

33

Exemplar #2: Gene x Environment Interaction in

Obesity

10th 20th 30th
25
20
15
1.0 E——
05 W W
0
Q00 - ”
2
& 40th 50th 60th
@25
x
<20
m 1.5
S 10
é 05 N -
moo{ ™
©
< 70th 80th 90th
o025
@©
=20
15
1.0
05
.
00
0 20 40 60 0 20 40 60 20 40 60
Follow-Up

—=— 1946c -+ 1958c -+~ 1970c 2001¢c

CENTRE FOR
LONGITUDINAL
STUDIES

Wright et al., 2024a

34
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The Confounding of Genes and Family CENTRE FOR
Environments STupies
Father’s
Education
Child’s
Education
Mother’s
Education
35
The Confounding of Genes and Family CENTRE FOR
Environments STUbiEs
Father’s Father’s
Genotype Education
Child’s Child’s
Genotype Education
Mother’s Mother’s
Genotype Education

36

18
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Indirect genetic effects
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Father’s Father’s
Genotype Education
Child’s Child’s
Genotype Education
Mother’s Mother’s
Genotype Education

37

Indirect genetic effects

LONGITUDINAL
STUDIES

Father’s .| Father's
Genotype BMI
Child’s Child’s
Genotype BMI
Mother’s Mother’s
Genotype BMI

38

19
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Exemplar #3: Genetic Nurture of BMI

Mother's BMI Father's BMI

0.6

04

-0.2

+

r \ oot .
g .| J ¢ Y +|
RIS \ | ' pl | . L]
. * T |

=

17

Follow-Up (Years)

Model % Phenotypic ¢ MR

CENTRE FOR
LONGITUDINAL
STUDIES

Wright et al., 2024b

39

Indirect genetic effects

I
, direct
: effect
. \  path .
genetic i genetic
nurturing ¥ nurturing
” .
path Xo path

CENTRE FOR
LONGITUDINAL
STUDIES

Kong et al., 2018

40
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