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Basic Information
TwinLife User Conference 2025
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Registration and Certificate

�‡ Regristration desk in room B2880
�± Today: 16:30 �±19:00 
�± Tomorrow: 08:30 �±10:00 

�‡ Badges and lunch vouchers

�‡ Certificate of attendance
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Access and Equipment

�‡ WiFi

�‡ Projectors and microphone

�‡ Spaces for chats and meetings
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Food and Drinks

�‡ Coffee breaks (floor GW2)
�± Thursday morning: 09:45 �±10:15
�± Thursday afternoon: 15:20 �±15:50
�± Friday morning: 10:15 �±10:45

�‡ Lunch (mensa)
�± Thursday: 12:30 �±13:30
�± Friday: 12:30 �±13:30

�‡ Get Together at Café Unique (Today !!!)
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Basic Rules of Conduct

�‡ If you want to say hello, say: �Ä�0�R�L�Q���³�������–�P�'�<�Q/)

�‡ If you want to say hello and talk to someone, 
say: �Ä�0�R�L�Q�����P�R�L�Q���³

�‡ If you do not know where you are and who you
are, please call this number: +49(0)421 218-
68770 / 68772

�‡ See conference book for more information !
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A behavioral genetic study on the development of social inequality 

Past, Present , and Future



The History of TwinLife
TwinLife User Conference 2025
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Once �X�S�R�Q���D���W�L�P�H�«

�« there was an idea !!!
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Rainer Riemann Martin Diewald Frank Spinath



�(�V�W�D�E�O�L�V�K�P�H�Q�W���R�I���D�«

German Twin Family Panel

to investigate

�Æpsychological and sociological sources and mechanisms of the development 
of differences in life chances

�Æthe major individual, intra- and extrafamilial, and other contextual influences 
on a successful development 

�Æthe role of the complex interplay between environmental resources / risk 
factors and genetic differences for the development of social inequalities
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Basic Concept
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Realizing �D�«

Multidisciplinary Perspective & Special Study Design

�‡ Bringing together sociology, psychology, and behavior genetics

�‡ Combination of a multi-cohort, cross-sequential, and an extended twin family design
�± 4 different twin birth cohorts in Germany (5, 11, 17, and 23 years of age)
�± 5 waves and 9 measurement occasions (one year apart)
�± 8-year time span per each individual
�± major developmental age range: 5 to 31 years of age
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Multi-Cohort Cross-Sequential Twin-Family Design
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�Æpopulation -based sample of >4,000 twin families

�Æabout 500 MZ and 500 DZ twin pairs per cohort

�Æextended twin family design

�ÆFace-to-Face interviews of > 16.500 individuals



�‡ ~ 12,000 twin births per year in Germany from 1990 to 2010 �Æ8 to 10% of 
all twin births had to be reached

�‡ split into 2 subsamples A and B of 
the same age from two birth years

�‡ 4 - 5% of all twin births / cohort

CATI �±computer
assisted telephone

interview

F2F �±face-to-face 
interview

Multi-Cohort Cross-Sequential Twin-Family Design
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Panel Stability
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Panel Stability
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Examples of Measured Constructs



TwinLife Homepage
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TwinLife Homepage
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TwinLife Core �3�U�R�M�H�F�W�µ�VTeam Members
Since 2013 until today �«
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The TwinLife Satellite Projects
TwinLife User Conference 2025
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Core TwinLife and Satellite Projects
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CHARLOTTE PAHNKE

ANDREAS FORSTNER
CARLO MAJ

MARKUS NÖTHEN

LEONARD FRACH



Molecular 
Genetic 
extension of 
TwinLife

Genotyping

TwinLife
Epigenetic 
Change Satellite

DNA Methylation 
profiling

A behavioral genetic study on the development of social 
inequality



Molecular 
Genetic 
extension of 
TwinLife

Genotyping

1 2 3

2362 2170 2016

Number of samples

Number of individuals

> 12,000 saliva samples of > 6,500 individuals

> 10,000 extracted DNA samples (extraction of 
third samples ongoing)

> 5,500 individuals genotyped and passed QC

for a subset: longitudinal DNA Methylation 
profiling
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> 10,000 extracted DNA samples (extraction of 
third samples ongoing)

> 5,500 individuals genotyped and passed QC

for a subset: longitudinal DNA Methylation 
profiling

Shirin Zare

Carlo Maj



Polygenic Scores (PGS)

Nöthen & Andlauer , 2020



Polygenic Scores (PGS)
Method:

PRS-CS auto model (Ge et al., 2019)

Current Freeze:

> 100 PGS for N = 5,421 individuals of 
European genetically inferred ancestry 
from 1,410 families
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Polygenic Scores (PGS)
Method:

PRS-CS auto model (Ge et al., 2019)

Current Freeze:

> 100 PGS for N = 5,421 individuals of 
European genetically inferred ancestry 
from 1,410 families

Allows analysis of..

�«���F�R�Q�V�W�U�X�F�W���Y�D�O�L�G�L�W�\���D�Q�G���J�H�Q�H�U�D�O�L�]�D�E�L�O�L�W�\���R�I���3�*�6�����Z�L�W�K�L�Q- vs between -family effects, 
gene -environment correlation and interaction, assortative mating, indirect versus 
�G�L�U�H�F�W���J�H�Q�H�W�L�F���H�I�I�H�F�W�V�����F�R�Q�F�R�U�G�D�Q�F�H���Z�L�W�K���W�Z�L�Q���I�D�P�L�O�\���P�R�G�H�O�L�Q�J���U�H�V�X�O�W�V�«

1,154 full twin pairs (542 MZ | 612 DZ) & 758 spouse pairs)

267 x

415 x

271 x

72 x

70 x

12 x

119 x

53 x

6x 125 x



CATEGORY POLYGENIC SCORES

Educational & 
cognitive traits

Educational attainment (including cognitive and non -cognitive aspects), cognitive 
performance, intelligence, reading & language abilities (word reading, IQ, spelling, nonword 
reading, nonword repetition, phoneme awareness)

Psychiatric 
disorders

ADHD, schizophrenia, bipolar disorder (including type 1 & 2), major depressive disorder 
(MDD), depressive symptoms, anxiety, PTSD, panic disorder, Tourette syndrome, autism 
spectrum disorder (ASD), anorexia nervosa, alcohol dependence, alcohol use disorder, 
cannabis use disorder, opioid dependence, cross -disorder, obsessive -compulsive disorder

Well-being & 
personality traits

Subjective well -being, life satisfaction, positive affect, well -being spectrum, eudaimonic & 
hedonic well -being, extraversion, neuroticism, conscientiousness, agreeableness, openness, 
risk-taking, loneliness, financial satisfaction, family satisfaction, friendship satisfaction, work 
satisfaction

Physical traits
Height, body mass index (BMI), chronotype, morning person, epigenetic clocks (Hannum, 
Horvath, GrimAge, PhenoAge)

Inflammatory & 
biological 
markers

C-reactive protein, interleukin -10, interleukin -6, tumor necrosis factor -alpha, PAI -1 & 
granulocyte proportions

Other Childhood maltreatment, self -rated health



Markus NöthenAndreas Forstner

Leonard Frach Charlotte Pahnke

Polygenic Index Repository

Twinning Genetics Consortium

International Gaming Consortium

Trio GWAS 

Team Bonn Consortia

Data Availability
Requires a data transfer agreement or collaborating 

with an analyst on our side 

Contact us with a short project proposal (1 -2 pages) 
or if you have any questions:

pahnke@uni -bonn.de  |  frach@uni -bonn.de
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ALICIA SCHOWE
DARINA CZAMARA

ELISABETH BINDER

ANDREAS FORSTNER
MARKUS NÖTHEN

CHARLOTTE PAHNKE



TwinLifeEpigenetic Change Satellite 

Illumina
EPIC v1 

Genotyped MZ 
and DZ twins 

Same batch for all samples 
of a twin pair 

Beta = for each site, 
proportion of  
methylated vs 

unmethylated cells 

~750,000 CpG sites



Sample 
�‡ 489 complete twin pairs
�‡ 263 MZ, 226 DZ pairs
�‡ 45-68% Female 

1,055 individual twins
�‡ 366 children
�‡ 395 adolescents 
�‡ 161 young adults
�‡ 133 adults

TwinLifeEpigenetic Change Satellite 



Do et al., AJHG,  2023 

BMI

Intro to Epigenetic 
Scores by Darina 

Czamara

TwinLifeEpigenetic Change Satellite 

Composite Epigenetic Scores
�‡ Aging (Epigenetic clocks)
�‡ Cognition 
�‡ BMI
�‡ Inflammation
�‡ Puberty 

15:00Dmitry KUZNETSOV et al. Genetic and 
Environmental Contributions to Epigenetic 
Aging Across Adolescence and Young 
Adulthood.

Thursday



TwinLifeEpigenetic Change Satellite 
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LENA WEIGEL
CLAUS VÖGELE

CONCHITA �'�µ�$�0�%�5�2�6�,�2

JONATHAN TURNER



The ImmunoTwin project

Lena Weigel

2025 TwinLife User Conference

26-28 March

Bremen, Germany



The ImmunoTwin Project
�‡Cooperation between

Prof. Dr. Martin Diewald (Bielefeld University, Germany)

Prof. Dr. Claus Vögele (Luxembourg University, Luxembourg)

�3�U�R�I�����'�U�����&�R�Q�F�K�L�W�D���'�µ�$�P�E�U�R�V�L�R�����/�X�[�H�P�E�R�X�U�J���8�Q�L�Y�H�U�V�L�W�\�����/�X�[�H�P�E�R�X�U�J��

Dr. Jonathan Turner (Luxembourg Institute of Health, Luxembourg)

�‡Project started in January 2022

Project goals: 

�‡Analysis of risks and protective functions for immunological health in youth and young adulthood

�‡Research on immunological aging and its developmental conditions, including sociological and 

psychological concepts

�‡Investigating epigenetic clocks and processes in the microbiome linked to social processes



Background of the study

Examining the link between biological and social processes and their impact on health

�‡Accelerated immunological ageing may be key to understanding health disparities and 

social inequalities

�‡ Poor life conditions are perhaps the most powerful driver of immune ageing (both 

immunosenescence and inflammaging)

�‡Currently: limited data on how daily stressors/adversity 

�³�O�D�W�H�U���L�Q���O�L�I�H�´(after early childhood) are linked to 

immunosenescence and inflammaging 



What is done usually?
�‡Studies on epigenetic susceptibility to the early life environment

�‡Epigenetic studies on individual components (e.g., pollution, smoking, alcohol)

What is done in ImmunoTwin?
�‡Using discordant MZ twins to see epigenetic differences induced by adverse (psycho)social 

�H�Q�Y�L�U�R�Q�P�H�Q�W�V���:���Q�R�W���M�X�V�W���G�L�V�F�U�H�W�H���F�R�P�S�R�Q�H�Q�W�V�����E�X�W���W�K�H�L�U���M�R�L�Q�W���H�I�I�H�F�W�V���D�Q�G���G�L�I�I�H�U�H�Q�W���V�D�O�L�H�Q�F�H�V

�‡ �/�R�R�N�L�Q�J���D�W���H�[�S�H�U�L�H�Q�F�H�V���³�O�D�W�H�U���L�Q���O�L�I�H�´�����E�H�F�D�X�V�H���U�H�V�H�D�U�F�K���W�R���G�D�W�H���I�R�F�X�V�H�V���S�U�L�P�D�U�L�O�\���R�Q���Y�H�U�\���H�D�U�O�\���O�L�I�H��

(around birth and early childhood)

�‡Examining stressful experiences that can affect anyone, beyond the usual trauma research



Structure of the project

ImmunoTwin

Screening 
Interview

MZ and DZ twins in 
TwinLife

Biological Sampling

MZ twins
sample based on screening interview

Psychological Interviews

MZ and DZ twins
sample based on screening interviewD

ef
in

in
g 

di
sc
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da
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Screening interview
�‡Assessment of acute and chronic stress based on MZ and DZ twins 

in the TwinLife sample 

�‡N = 2,079 twins in three age cohorts

�‡Base data: Screening interview + additional TwinLife data (chaos in home environment, loneliness) 

from survey waves before

�‡Chosen sample: N = 739 twin pairs (349 MZ and 390 DZ twin pairs)

�‡Three approaches combined: 1) score ranking, 2) Euclidean distance and 3) standard deviation-

based ranking

�‡Results: N = 317 (144 MZ and 173 DZ) adversity-divergent twin pairs

Defining adversity -discordant twins



Biological sampling

�‡Collection of blood and saliva samples by the participant's doctor

�‡Participants selected by discordance from the screening 

interview sample

�‡Final sample after processing: 63 MZ twins

Psychological interviews

�‡Version of the Mini-DIPS (Diagnostic short interview for mental 

disorders)

�‡Participants selected by discordance from the screening interview 

sample

�‡Final sample (interviews) = 154 (82 DZ and 72 MZ twins)



Interested in the latest research results from the project?
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MOANA BEYER

SIMONE KÜHN
ELISABETH BINDER



TwinLife Environment

Moana Beyer & Simone Kühn
Centre for Environmental Neuroscience
Max Planck Institute for Human Development

TwinLife User Conference
March 26, 2025



39%
Higher prevalenceof
mental health
disorders in cities

56

26%
Increased risk of 
cognitive impairments 
with higher residential 
traffic

~5%
Variance in grey matter 
volume that can
statistically be explained
by �S�R�I�„�Wurban 
environment

Besser et al., 2021; Bos et al., 2023; Bostrom et al., 2002; Calderón-Garcidueñaset al., 2008, 2011; Casanova et al., 2016; Cerinet al., 2017, 2018; Chen et al., 2015, 2017; Crous-Bou et al., 2020; Dadvandet al., 2018; Fett, 
Lemmers-Jansen & Krabbendam, 2019; Furlong et al., 2022; Gale et al., 20202; Guxenset al., 2018, 2022; Hedges et al., 2019; Kim et al., 2023; Kühn et al., 2017, 2021, 2022, 2023; Li et al., 2023; �0�Y�F�G�^�]�ó�W�O�Eet al., 2021; 
Morgan & Mall, 2019; Mortamais et al., 2017, 2019; Nussbaum et al., 2020; Peenet al., 2010; Peterson et al., 2015, 2022; Power et al., 2018; Pujol et al., 2016; Welleniuset al., 2012; Wilker et al., 2015; Xu et al., 2023; Yao 
et al., 2022



�•���ä���‡���Á�E�ä���)�ù���Q���ä���©�)�E���à�Ž�I���€�)�B�V���Á�Q���)�"���Z���j���"�ú�����"���”�E�Ù�Á�"�����E�ä�Á�I

57United Nations, Department of Economic and Social Affairs, Population Division (2018); HYDE (2023) 
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urban environment

Our Environment Is Associated with Brain Health, 
Cognition , and Mental Health

brain health

mental health

cognition



Georgi et al., 2019 ; Tunstall et al., 2014, 2015; Norman & Boyle, 2005 59

genetics

early-life
environment

Genetics and Early- Life Environment Confound these 
Associations

urban environment

brain health

mental health

cognition
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same genetics similar early-life
environment

differences in social & 
physical environment 

Twin Design Solves the Confounding Issue

differences in brain 
structure & function

differences in mental 
health

differences in cognition
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Testing 150 Monozygotic Twin Pairs On Site

MRI scan

�‡ brain structure
�‡ brain function

Biological samples

�‡ epigenetics
�‡ genetics
�‡ microbiome
�‡ presenceof

chemical
substances

�‡ etc.

Questionnaires

�‡ home
environment

�‡ work
environment

�‡ mental health
�‡ social 

environment
�‡ etc

Clinical interview

�‡ psychiatric
disorders

Cognitive tests

�‡ working
memory

�‡ attention
�‡ language
�‡ spatial 

updating
�‡ etc.



Testing 300 Twin Pairs in Their Natural Environment
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Smartphone

�‡ GPS tracking
�‡ noise pollution
�‡ GEMA*: social environment, 

mental health, affect, 
working memory etc.

* GEMA: geographical ecological momentary assessment

Smartwatch

�‡ peripheral skin temperature
�‡ pulse rate & variability
�‡ electrodermal activity
�‡ sleep
�‡ etc.

Air-measuring device

�‡ particulate matter
�‡ volatile organic compounds
�‡ temperature
�‡ pressure
�‡ etc.



Testing 300 Twin Pairs in Their Natural Environment
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within-pair comparison between-pairs comparison

150 monozygotic twin pairs 150 dizygotic twin pairs



Longitudinal Data from TwinLife

64

TwinLife EnvironmentLongitudinal data from TwinLife



Some Research Questions 

How does air pollution 
alter brain structure, 
brain function, and 
cognitive performance?

65

Does living near green 
spaces protect against 
stress-related mental 
health disorders?

Which environmental 
factors pose the highest 
risk for the development of 
anxiety and depression?

How does noise 
pollution influence us?

Which environmental 
differences cause the 
largest difference in brain 
structure and function?



Picture from MPIB.
All icons from Freepik. 66

Thank you
Centre for Environmental Neuroscience, 
Max Planck Institute for Human Development
Led by Prof. Dr. Simone Kühn



The Current Status and Future Perspectives
TwinLife User Conference 2025
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Cumulative Increase of Publications

68
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Current
Collaborations

in Germany



C. Shikishima, Japan
S. Yamagata, Japan

E. Bell, Canada
C. Dawes, USA

M. McGue, USA
R. Krueger, USA
A. Weinschenk, USA

E. Cerin, Australia
J. Hopper, Australia
L. Calais Ferreira, Australia

E. Turkheimer, USA

International TwinLife Collaborations

R. Latzman, USA
E. Tucker�tDrob, USA
P. Harden, USA

Cooperationwith contracts

Cooperationregarding
publications

TwinLife SatelliteProjects

N. Martin, Australia



W. Johnson, UK
R. Mõttus, UK

T. Baier*, Norway
S. Torgersen, Norway
T. Waaktaar, Norway

W. Bleidorn, Schweiz
C. Hopwood, Schweiz

A. Abdellaoui, Netherlands
K. Verweij, Netherlands
M. Bartels, Netherlands
A. Okbay, Netherlands
D. Boomsma, Netherlands

A. Kornadt*, Luxembourg

F. Tropf, UK
M. Malanchini, UK

European TwinLife Collaborations

S. von Stumm, UK

M. Kühn, Netherlands

J. Pasman, Sweden

C. ���Z���u���Œ�}�•�]�}, Luxembourg
J. Turner, Luxembourg
C. Vögele, Luxembourg

Cooperationwith contracts

Cooperationregarding
publications

TwinLife SatelliteProjects

* Former TwinLife Team Members

U. Vainik, Estonia
K. Lehto, Estonia

P. Biroli, Italy

S. Oskarson, Sweden

M. Mills, UK

L. Lahti, Finland
L. Tian, Finland



Current Plans
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TiM



TwinLife Research Data Centre

AIMS

�‡ Completion and quality control 
of the datasets from the 
ongoing or planned surveys

�‡ Securing this data for further 
cooperation projects and a 
possible continuation of data 
collection within the framework 
of further funding lines 

�‡ Providing data for users outside 
the core TwinLife researchers 
and cooperation partners 

73

Data provider

Linking with other databases possible

ONLY

TwinLife 
geo data



GerTRUD �±German Twin Registry under Development 
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�‡ 1st German Twin Registry

�‡ Initiative of the MPI for
Human Development Berlin

�‡ Collaboratives:
�± Universitätsklinik Tübingen
�± Bielefeld University
�± University of Bremen
�± Medical School Berlin
�± MPI for Empirical Aesthetics
�± Saarland University

�‡ https://www.gertrud.info/



Get Together at Café Unique
TwinLife User Conference 2025
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