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Creating the Third Demographic Dividend

John (Eu-Li) Wong

Isabel Chan Professor in Medical Sciences, Executive Director; Senior Advisor, Centre for
Population Health, National University of Singapore; National University Health System

The world is undergoing a historic transition where there are now more older people than
younger people. The lengthening life expectancy and falling birth rates are captured in
population-pyramids transitions: from the traditional pyramid with a greater proportion of
younger than older people (e.g. Mozambique), to one with a bulge in young adults (e.g.
India), to inverted pyramids (e.g. Hungary, Singapore, Japan). Societies are apprehensive
about this for various reasons, ranging from the healthcare needs of older people to
concerns about the future workforce. Although the average human life expectancy (“life
span”) has increased, health-adjusted life expectancy, or the number of years a person
lives in “full” health (“health span”), has not kept up.

The current apprehension, however, fails to consider the significant assets of older
people. The world has never had more educated older people with knowledge, expertise
and skill. These qualities do not disappear after any specific birthday, especially if people
remain healthy. The evidence, especially from the World Health Organization’s Decade of
Healthy Ageing Baseline Report in 2020 and the United States of America’s National
Academy of Medicine Global Roadmap for Healthy Longevity Reportin 2022, supports the
very real potential that healthy life expectancy can approximate life expectancy.

We will outline Singapore’s approach, from national programmes to taking a microcosm
of Singapore - the Health District @ Queenstown, a multi-stakeholder, whole-of-society
endeavour, which aims to facilitate the translation of national policies into more effective
programmes through validated, scalable and sustainable interventions aimed at
increasing healthy longevity, enabling purposeful longevity, promoting intergenerational
cohesion, and supporting a community for all ages.

Overview of the European Landscape

Péter Hegyi

Professor, Semmelweis University

"The foundation of translational medicine lies in the ability to translate scientific
discoveries into real-world applications. Despite continuous medical advancements,
EUROSTAT data reveals that 1.7 million people die annually in Europe, with 1.2 million of
these deaths being preventable through better primary prevention and public health
interventions. A key barrier to achieving sustainable health is the gap between research
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and clinical practice, which stems from outdated educational models in both medicine
and science (1).

Academia Europaea has introduced a translational cycle model to facilitate the effective
integration of scientific knowledge into healthcare (2). This model emphasizes the need
for a balanced approach that fosters medical innovation while ensuring that healthcare
professionals remain up to date with the latest research. However, current medical
education focuses heavily on theoretical knowledge and bedside practice, offering
minimal training on how to interpret and apply scientific findings in clinical settings.
Similarly, traditional research training often lacks a focus on real-world impact, slowing
the translation of discoveries into tangible health benefits.

To address this challenge, we have developed a hybrid Ph.D./healthcare TM program that
enables students to engage in scientific research and clinical practice simultaneously.
Through a ""learning by doing"" and ""retaining by teaching"" approach, students acquire
essential skills in critical appraisal, communication, and research methodology, ensuring
that they not only consume but actively contribute to medical advancements (3). This
model enhances their ability to produce high-impact, clinically relevant research while
equipping them with the expertise needed to integrate new knowledge into practice.

For healthcare to achieve true sustainability, medical and scientific education must
evolve. Embedding translational medicine principles into training programs will bridge the
gap between scientific discovery and clinical application, ultimately improving patient
outcomes and strengthening healthcare systems. To drive this transformation, Academia
Europaea is committed to fostering global collaboration with academic and healthcare
institutions.

(M Hegyi P, Er6ss B, Izbéki F, Parniczky A, Szentesi A. Accelerating the translational
medicine cycle: the Academia Europaea pilot. Nat Med. 2021 Aug;27(8):1317-1319. doi:
10.1038/s41591-021-01458-8. PMID: 34312557.

(2) Hegyi P, Petersen OH, Holgate S, Er6ss B, Garami A, Szakacs Z, Dobszai D, Balaskd
M, Kemény L, Peng S, Monteiro J, Varré6 A, Lamont T, Laurence J, Gray Z, Pickles A,
FitzGerald GA, Griffiths CEM, Jassem J, Rusakov DA, Verkhratsky A, Szentesi A. Academia
Europaea Position Paper on Translational Medicine: The Cycle Model for Translating
Scientific Results into Community Benefits. J Clin Med. 2020 May 19;9(5):1532. doi:
10.3390/jcm9051532. PMID: 32438747; PMCID: PMC7290380.

(3) Hegyi P, Varré A. Systems education can train the next generation of scientists and
clinicians. Nat Med. 2024 Dec;30(12):3399-3400. doi: 10.1038/s41591-024-03315-w.
PMID: 39420217.

The Betula Study of Aging, Memory and Dementia

Lars Nyberg

Professor/PhD, Umea University, Sweden
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Longitudinal studies can yield novel insights into age-related changes in brain and
cognitive functions. In this presentation | will discuss the design of the Betula longitudinal
study of aging, memory and dementia. Average episodic-memory trajectories across the
adult lifespan will be shown along with evidence for marked individual differences in
onset and rate of memory change. A model on how genetic, brain, and lifestyle factors
explain individual differences in memory aging will be introduced along with select
supporting findings. Finally, | will discuss rare older individuals in the Betula study with
superior episodic memory functioning, so-called Superagers.

The Gene Genie: Promises, Pitfalls, and Perils in
Regenerative Medicine

John Rasko

Chair, Gene Technology Technical Advisory Committee, Office of the Gene Technology
Regulator, Australia

Healthy ageing has become the Holy Grail of modern medicine. Gene and cell therapies—
including cutting-edge genome editing—promise to revolutionise the way we confront
cancer, genetic disease, and the ravages of age itself. Yet alongside legitimate
breakthroughs lie a darker shadow: exaggerated claims, premature hype, and outright
fraudulent “stem cell” and “longevity” clinics exploiting desperate patients worldwide.

Drawing on decades at the frontline of clinical gene and stem cell therapy, Professor John
Rasko AO will cut through the noise with evidence, experience, and cautionary tales. This
presentation will explore how real advances in gene therapy and regenerative medicine
are reshaping our understanding of what ‘cure’ means, while exposing the false promises
and dangerous practices that threaten public trust and patient safety. By separating
miracle from mirage, science from salesmanship, we can ensure these transformative
technologies deliver on their potential—for healthy lives that are safe, equitable, and
grounded in truth.

DNA methylation accurately tracks age
Tibor Vellai
HUN-REN-ELTE Genetics Research Group, Budapest, Hungary

In many animal taxa, most of the 5-methylcytosine (5mC) and N6-methlyadenine (6mA)
epigenetic marks are located in transposable elements (TEs), which are repetitive
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intragenomic parasites. Recent data indicate that in the nematode Caenorhabditis
elegans, 6mA mark in active TE loci gradually increases with age, and that in humans,
5mC levels at LINE-1 retrotransposon sites correlate with age and the incidence of certain
pathologies. Thus, active TE stretches, which are capable of autonomous jumping in the
genome, serve as suitable DNA templates for accurately determining age and predicting
disease.

Lifespan and Healthspan: Reflections from the
Humanities, Arts, and Social Sciences

Kian-Woon Kwok

Vice-Chancellor, University of the Arts Singapore

This keynote offers reflections on two interrelated concepts, lifespan and healthspan,
drawing from the humanities, arts, and social sciences. Considering the recent literature
on longevity and the improvements in life expectancy worldwide, we highlight ideas
concerning health as a fundamental precondition in human flourishing throughout the
successive stages of life. The two concepts share the notion of timespan, but we reflect
not only on the longevity of a lifetime but also the arc of a human life, paying attention to
biological and social challenges in the life cycle, including health and illness, morbidity
and mortality, suffering and maturity. Ultimately, health, medicine, and the arts are
undergirded by deeper philosophical and sociological questions: what does it mean to be
human and to live a good life?

Art Participation as a Pathway to Noncommunicable
Disease Prevention and Longevity

Michael Koon Boon Tan

Associate Professor and Dean of Research and Knowledge Exchange, Nanyang Academy
of Fine Arts, University of the Arts Singapore (NAFA-UAS)

What role can the arts play in fostering a healthy, flourishing community? This
presentation draws on the socio-ecological framework to provide an overview of the
burgeoning field of arts and health, highlight evidence-based examples of the arts’ ‘active
ingredients’, and examine arts participation as a health behaviour. Particular attention is
given to the role of arts engagement in the prevention and management of
noncommunicable diseases (NCDs), and how creative participation can help reduce risk
factors, enhance wellbeing, and promote longevity.
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Music Therapy as an Evidence-Based Practice:
Integrating the Arts Across the Lifespan

Indra Selvarajah

Programme Leader, MA Music Therapy, Lasalle College of the Arts University of the Arts
Singapore

Music therapyis aclinically grounded, evidence-based practice that promotes health and
wellbeing across the lifespan. This presentation explores how music engages multiple
domains—cognitive, communicative, emotional, musical, physical, social, and
spiritual—to produce measurable outcomes in diverse populations. Through illustrative
case examples, it will show how targeted music interventions function as ‘active
ingredients’ that enhance quality of life, support rehabilitation, promote mental health,
and foster resilience. Special attention will be given to music therapy’s capacity to bridge
the arts and health sectors, offering culturally responsive approaches that strengthen
both individual healthspan and community wellbeing. Attendees will gain insightinto how
rigorous evidence and creative practice converge in music therapy, highlighting its
transformative potential in health care and its vital role in integrating the arts across
clinical, educational, and community settings.

Ergothioneine: The long-neglected neuroprotective
nutrient

Barry Halliwell

Distinguished Professor, National University of Singapore

After decades of neglect, attention is now being given to the possible health-promoting
effects of a unique diet-derived thiol/thione, namely ergothioneine (ET). Ergothioneine is
obtained from diet (mushrooms are a major source), rapidly absorbed in the small
intestine, distributed to all body tissues, and reabsorbed from the renal ultrafiltrate by a
specific transporter, OCTN1. It is passed from mother to child. Low blood levels of ET in
humans correlate with, and in some cases predict, increased risk of developing
neurodegenerative (cognitive impairment, Alzheimer’s disease, vascular dementia,
Parkinson’s disease) and cardiovascular diseases, frailty, macular degeneration and age-
related diseases generally. Studies in a range of in vitro and in vivo models, reveal that ET
can modulate inflammation, scavenge reactive oxygen species (ROS), protect against
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acute respiratory distress syndrome, prevent endothelial dysfunction, protect against
ischemia-reperfusion injury, slow neurodegeneration, counteract iron dysregulation,
hinder lung and liver fibrosis, and generally mitigate damage to the lungs, kidneys, liver,
gastrointestinal tract, and testis. There is evidence that ET is accumulated at sites of
tissue injury, so we have called it an “adaptive antioxidant” that may not interfere with the
physiological roles of ROS. But does low ET really contribute to age-related diseases oris
it just a correlation? Multiple laboratory studies on a range of animal and iPSC model
systems suggest the former, but only double-blind placebo-controlled human clinical
trials will rigorously prove benefit; data from human pilot trials are supportive.

One open question is how ET works — it is probably a combination of mechanisms
including antioxidant, anti-inflammatory, enhancing mitochondrial function, promoting
neurogenesis, and even by generating H2S. Another question is how ET affects, and is
affected by, the gut microbiome.
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Epidemiological Insights into Healthy Ageing

Paul Elliott

Professor of Epidemiology and Public Health Medicine Imperial College London

Epidemiology is concerned with the occurrence and distribution of disease in
populations with the aim to quantify the disease burden by time, person and place and
gain insights into disease risks, potential causes, interventions and preventive strategies.
For example, national and international variations in disease rates, and temporal trends
— such as the rapid declines in coronary heart disease mortality in many countries over
the past 30-40 years, and the more recent obesity epidemic — have pointed to the
overwhelming importance of environmental/ lifestyle factors in risk of non-
communicable diseases. The ‘exposome’ concept takes advantage of the development
of high-throughput omic technologies applied to epidemiological data - including
genomics, proteomics and metabolomics —to capture the effects of the totality of internal
(biochemical) and external exposures (and their biological imprints) on the host. Such
exposures derive from a variety of sources including our diets, chemical and biological
agents, gut microbial and lifestyle/psychosocial factors. Longitudinal (cohort) studies
provide a means to capture exposure and biological information prior to disease onset
providing a wealth of information to understand disease aetiology and pathogenesis.
Examples discussed include UK Biobank and the REACT cohort, among others.

Novel perspectives to target inflammatory mechanisms
in brain disorders

Adam Denes

Head of Laboratory of Neuroimmunology, HUN-REN Institute of Experimental Medicine

Brain disorders represent a growing burden for society, while therapeutic opportunities
are limited. Strategies to protect injured neurons without considering their unique brain
environment have brought limited therapeutic success to date. In line with this, the role
of inflammatory mechanisms in common neurological conditions is emerging. Microglia
are the main immune cells of the central nervous system and the primary modulators of
inflammation in the brain. Microglial phenotypes are altered in common brain diseases,
but how microglial modulation of neurovascular processes changes in diverse disease
states, is not well understood. We have identified novel forms of microglia-neuron
interactions, through which microglia sense neuronal activity and injury, while also
modulate neuronal function. Microglia also shape vascular responses via specialized
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interactions, through which microglia modulate cerebral blood flow and support
adaptation to cerebral hypoperfusion that commonly occurs in brain disorders. In the
inflamed brain, altered microglia-neurovascular interactions are associated with diverse
neurovascular pathologies. We systematically assess the key molecules that contribute
to neurovascular modulation by microglia in the mouse and the human brain, to
understand how different neurological conditions affect microglial states and what
functional consequences this may have on disease outcomes. Understanding the
molecular mechanisms of microglia-neurovascular interactions is likely to help the
identification of novel therapeutic targets in common neurological disorders.

Multidomain Lifestyle Interventions: Enhancing Brain
Health in Aging

Zoltan Vidnyanszky

Director, Brain Imaging Centre, HUN-REN Research Centre for Natural Sciences

The growing burden of dementia necessitates effective prevention. With up to 40% of
dementia risk linked to modifiable lifestyle factors, multidomain interventions targeting
diet, exercise, and cognitive and social engagement are a crucial strategy, as established
by the landmark FINGER study and the subsequent research within the World-Wide
FINGERS network.

The HUN-ML-BRAIN trial advances this model with a novel intervention integrating
physical, cognitive, and social support within a Hungarian folk dance program. A key
innovation is our use of precision neuroimaging—a first for such trials—to reveal
intervention effects on brain aging processes at the individual level, offering an
unprecedented view into neural mechanisms underlying brain reserve and resilience.

Results are expected to offer novelinsights into neurocognitive processes of healthy brain

aging, paving the way for more effective, personalized, and culturally embedded
strategies to maintain cognitive function and enhance brain health in aging populations.

Developing pharmacological interventions against
mental disorders

Gyorgy M. Keserd

Director, Drug Innovation Centre, HUN-REN Research Centre for Natural Sciences

10
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Mental health is a global issue. Over a billion people are with mental conditions including
depression, anxiety, bipolar and eating disorders, and schizophrenia. Although existing
therapies improved the quality of life of these patients significantly, about two-thirds of
people with mental health conditions don’t receive the care they need. The talk gives an
overview of early pharmacological interventions, present therapies and potential future
treatment options.

Protecting the Elderly in a Warming World

Jason Lee

Director, Heat Resilience & Performance Centre, National University of Singapure

The elderly population faces significant challenges in a warming world, as their already
limited physiological capacity to adapt to heat stress is often compromised by chronic
diseases. Certain medications used to treat these conditions can further impair
thermoregulation, increasing the risk of heat-related illnesses. As global temperatures
continue to rise, it is essential to prioritise the health and well-being of older adults. This
presentation will discuss the impacts of heat stress on the elderly, highlighting the
physiological and medical factors that contribute to their vulnerability. It will also
introduce the Global Heat Health Information Network (GHHIN) and the first regional Hub
in Southeast Asia, which aims to provide contextualized heat health advisories for the
region. This Hub will address cultural and traditional practices of heat management,
ensuring that heat health interventions are tailored to the specific needs of local
communities. By preparing older populations for the challenges of a warming world, we
can reduce the risks associated with heat stress and promote healthy aging. This topic is
critical for developing effective strategies to protect the elderly and promote resilience in
the face of climate change.

Exercise and DNA methylation-based aging clocks

Zsolt Radak

Professor, Hungarian University of Sport Science, Hungary

Epigenetic clocks can measure aging and predict the incidence of diseases and mortality.
Higher levels of physical fitness are associated with a slower aging process and a

11
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healthier lifespan. We have created a new DNA methylation-based aging clock,
DNAmFitAge, which includes genes that are associated with VO2max, grip force, and
mobility. We have shown that this aging clock is superior to other epigenetic clocks. We
found that a higher level of physical fitness slows down the rate of aging and maintains
cognitive function. We also demonstrated that the protein content of extracellular
vesicles correlated only with DNAmMFitAge, suggesting that exercise-mediated organ
cross-talk also influences DNA methylation-based aging. When we compared the DNA
methylation-based aging of 60 Olympic Champions, we found that the aging of
champions is slowed down, and the beneficial effects of fencing and water polo are more
pronounced than in other sports. Microbiome alterations occur in various diseases and
during the aging process; however, their relationship to epigenetic clocks remains
unexplored. To fill this gap, we collected metagenomic, epigenetic, and exercise-related
data from physically fit individuals, and applying epigenetic clocks, we examined the
relationship between gut flora, epigenetic age acceleration, and physical fitness. We
revealed that an increased entropy in the gut microbiome is associated with accelerated
epigenetic aging, lower fitness, or impaired health status. We also observed that, in
general, accelerated epigenetic aging is related to the abundance of pro-inflammatory
and other pathogenic bacteria, while decelerated epigenetic aging or a high fitness level
is linked to the abundance of anti-inflammatory bacteria. Overall, our data suggest that
physical activity slows down the aging process in a multi-organ complex mechanism.

12
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Communication Within the Human Biocenosis

Gyorgy Erné Duda

Professor, Department of Medical Biology, University of Szeged

The mammalian body is an ecological community in which the host's cells coexist with
viruses, prokaryotic cells, fungi, protozoa, worms, insects, and the microbiome.
Competition and mutual interdependence have shaped these biocenoses over millions
of years of evolution. Hosts have utilized the genes of symbiotic organisms to code for
enzymes that produce essential metabolites, vitamins, and cofactors. Many organisms
regulate the growth and activity of others; high biodiversity contributes to the health of the
host.

Our bodies strive to control the composition of our microbiome, while our (mostly)
microbial partners provide us with metabolites, detoxify plant poisons, educate our
immune system, influence the functioning of our brains, and affect our longevity by
participating in the epigenetic modification of our genome.

The human genome is remarkably small, as we rely on the genes of our vast metagenome.
However, the microbiomes of people living in modern societies are becoming less and
less diverse. Many microbial species have been lost, not to mention unicellular
eukaryotes, worms, and insects. This loss, combined with abundant food and limited
physical activity, leads to diseases unknown among nomadic populations, such as
diabetes, metabolic syndrome, cardiovascular and autoimmune diseases.

Microbiome testing in preventive and longevity medicine

Erné Duda

Founder, Medipredict

Microbiome testing is a powerful tool in preventive and longevity medicine, providing
insights into gut health, immunity, and disease risk. At Medipredict, we integrate
microbiome results with multi-omics profiling, imaging and other sources of medical data
to deliver personalized strategies to mitigate disease risk and support healthy aging.

13
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How is complexity science connected to healthy living?

Stefan Thurner

President, Complexity Science Hub

For the first time a new generation of comprehensive health care data allows us to view
medicine and health care systems as complex dynamical systems. This data can be used
to reconstruct health-trajectories of millions of individuals and allows us to literally see
health care works or doesn’twork in reality. We show the potential of this data be studying
co-morbidities, disease progressions, side-effects, and efficiencies and effectiveness of
therapies. On the systemic level it becomes possible to make health care coverage visible
and to compute systemic risks of failing national systems. We demonstrate the
importance of this data for planning and maintaining cost effective and efficient national
health care systems in the times of llms.

Al and data driven health as a system capability

Miklos Szocska

Director, Semmelweis University Health Services Management Training Centre

Al and data driven health is a system capability in a country rich in health data. The
evolution of health data infrastructure in Hungary reflects a transformative journey from
administrative roots to comprehensive healthcare and health improvement potentials.
The trajectory of health data utilization in Hungary demonstrates a shift from
administrative oversight towards more comprehensive applications, including patient
safety, service planning, clinical research and most recently potential system level Al
automated diagnostic decision support, signalling, predictions and precision prevention.
The presentation outlines key milestones in this data system evolution, emphasizing the
transition from payment-based administrative data collection to a more integrated digital
health ecosystem. The presentation will introduce present, ongoing developments that
demonstrate how the puzzle pieces of interoperable health datasets, advanced analysis,
single function applications and single task artificial intelligence solutions can come
together as data driven health system capability. The presentation argues, that countries
or health systems with (1) interoperable, fused or federated data sets, (2) mechanisms
with collaborative applications development, (3) central or collaborative processing
engines and (4) institutionalised and scaled own (real world) data platforms will only be
able to harness the promises of data driven health and Al as systems capability. This

14
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integrated model goes beyond isolated digital health tools, it proposes a computational
public infrastructure for health.

Measuring aging and rejuvenation by using artificial
intelligence

Csaba Kerepesi
Research group leader, HUN-REN SZTAKI

Aging clocks are artificial intelligence models that can predict the biological age of an
individual. Biological age can differ from chronological age: a value higher or lower than
chronological age may indicate accelerated or slowed aging. In the BioAgeAl and HUN-
REN-SZTAKI-SU Rejuvenation research groups, we are developing and applying novel
aging clocks for measuring aging and rejuvenation based on various types of data. The
developed tools can be useful for the evaluation of potential rejuvenating therapies or
interventions that can slow down the aging process. In addition, they could become
common tools for personalized medicine by considering the biological age of the
patients.

Toward High-Fidelity Patient Journeys for Predictive
Healthcare Modelling in Hungary

Dezs6 Miklos

Deputy Director, HUN-REN Alfréd Rényi Institute of Mathematics

High-fidelity patient journeys are essential for advancing predictive modelling in
healthcare. In Hungary, large volumes of electronic health records are available from
diverse sources, including administrative and clinical data. As a first step, we focus on
leveraging structured administrative records to build temporally ordered patient histories
suitable for predictive modelling. In parallel, we are developing tools and workflows to
extract structured representations from unstructured patient documentation, with the
long-term goal of integrating these modalities into richer, unified patient trajectories,
enabling their use in downstream predictive tasks.

The study aims to utilize comprehensive patient journey datasets to enable the
development of sequence-based predictive models for healthcare. Specifically, we focus

15
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on applying state-of-the-art transformer architectures to predict clinically relevant future
health events, such as mortality or hospitalization. We also aim to investigate how such
models can be adapted to the peculiarities of local healthcare data and explore their
capacity to generate insights in real-world clinical settings.

We constructed structured patient timelines from health data, and used these datasets
to train a variety of machine learning models, including gradient boosting machines and
deep learning architectures. Particular emphasis was placed on sequential models, such
as transformer-based architectures, to capture the temporal dynamics of patient history.
We evaluated the models’ performance using standard classification metrics and applied
model interpretation techniques to understand feature relevance and temporal
dependencies.

These neural models consistently outperformed classical approaches in key prediction
tasks, such as estimating six-month mortality risk. These models learned from complex,
time-aware patient data and achieved high predictive accuracy. Furthermore, our
interpretability analyses reveal clinically plausible patterns, such as the predictive role of
recent diagnoses supporting the trustworthiness and usability of the models.

Insights into optimising early development from the
parent-child interactome

Victoria Leong

Professor of Developmental Cognitive Neuroscience, Nanyang Technological University

During early sensitive periods, healthy neurodevelopment depends on warm, contingent
communication and social engagement between infants and caregivers. The timing and
pattern of these interactions is crucial. Optimally, caregivers provide rich multisensory
experiences in responsive and predictable temporal sequences to modulate their infants’
attention and emotion. This creates stable synchronous states, such as joint attention
and shared positive affect, which potentiate communication and social knowledge
transmission between adult and child. This multisensory interface can be described as
the parent-child interactome, which provides a systems level description of the parent
and child’s joint neurophysiological and sensorimotor state space, created through
interaction. Here, examples are provided from both human and animal optogenetic
models of how neurophysiological coupling in the parent-offspring interactome is
associated with stable attractor states that support successful information transmission.
Moving from theory to real-world application, dyadic sociometrics is introduced as a
technique for real-time multi-sensor Al-based analysis of the parent-child interactome
(patent pending). This scalable technology is being deployed as a precise, culture-fair,
deep phenotyping tool for early developmental assessment. In the first year of life, the

16
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parent-child interactome predicts emerging language, socioemotional and cognitive
skills with up to 96% accuracy across different cultural contexts. The future potential for
interactome-based techniques to advance current understanding of neurodevelopment
and sensitive periods, and to be used in early risk identification and personalised
therapeutics is discussed.

From Birth to Lifespan: Early Brain Function as a Window
into Development and Intervention

Brigitta Toth
research fellow, HUN-REN RCNS

Conditions during pregnancy and birth can profoundly shape brain development and
influence cognitive, social, and motor outcomes across the lifespan. Neonatal brain
function can now be assessed with high sensitivity and precision using non-invasive
electrophysiological methods, offering unprecedented access to the earliest stages of
human neural processing. In this talk, | will present evidence from studies linking
perinatal factors—such as oxygen deprivation at birth—to later developmental
trajectories. | will introduce our ongoing BIO-PREPA project, which investigates perinatal
asphyxia (PA) through a unique combination of biochemical markers, such as lactate
levels, and neonatal EEG measures of spontaneous and stimulus-driven brain activity.
These early indicators are then linked to developmental outcomes at 18 months, thereby
enhancing early diagnosis and informing timely interventions. Placing these findings in a
broader context, | will discuss how brain plasticity changes from birth through critical and
sensitive periods, and how recent advances in neuroscience suggest that reopening
sensitive periods in later life may become a realistic goal. This perspective bridges
neonatalresearch and lifespan health, highlighting opportunities for intervention from the
very first days of life to older adulthood.

Frationating pathways to atypical and typical adolescent
development

Nora Bunford

Group Leader/Associate Professor, HUN-REN Research Centre for Natural Sciences,
Institute of Cognitive Neuroscience and Psychology
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Focusing on attention-deficit/hyperactivity disorder (ADHD) as a case in point, | describe
recent efforts to identify nuanced ways to parse individual differences in development
that advance traditional dichotomous and syndromic classification methods. To this end,
I will review a program of research focused on bio-cognitive indices of characteristics -
intermediate phenotypes- that shape adaptive and maladaptive developmental
trajectories in adolescents. While ADHD serves as the exemplar, this framework offers
transdiagnostic and actionable insights with broad relevance across psychiatry.

Improving human potential by getting early childhood
right

Kerry Lee
President, Yew Chung College of Early Childhood Education

Early childhood experiences play a pivotal role in helping children realise their full
potential. Research across psychology and education demonstrates that positive early
relationships and enriching environments foster resilience, emotional regulation, and a
sense of control, which are linked to better lifelong health and cognitive outcomes. Socio-
economic studies furtherrevealthatinvestmentin high-quality early childhood education
is associated with higher academic achievement, increased earnings, and reduced social
disparities, benefiting individuals and society at large. Although Hong Kong has a large
earning gap between the rich and the poor, it has managed to achieve a small poverty-
related achievement gap in education. In the first part of my talk, | will describe a large-
scale intervention that continues efforts to minimise the ill effects of poverty. The study
examined the effects of providing positive early experiences for the city’s underprivileged
families. Recruited from five of the poorest districts in Hong Kong, 2092 four-year-olds
were assigned randomly to one of five intervention or control conditions. Over three years,
the children, their family, and their teachers will receive educational, health, and social
support that is delivered at the children’s kindergartens, purpose-built support centres,
or a mixture of the two. Initial findings from the second year of the intervention suggest
that there are improvements in the kindergartens in which the children are enrolled.
However, results from the direct assessments conducted with the children do not yet
demonstrate improvements that can be uniquely attributed to the interventions. In the
second part of my talk, | will focus on efforts to improve children’s early experiences by
changing how teachers are trained. Focusing on the Yew Chung Approach, | will talk about
a pedagogical approach that blends progressive education with traditional cultural
beliefs to maintain a love of learning without sacrificing long-term developmental gains.
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Human potential and well-being and subjective self-
perceptions

Dénes Sziics

Professor of Cognitive Neuroscience and Psychology, University Cambridge

Mathematics is a very important ‘enabler’ of human potential providing the foundations
for modern technological and economic development. While the subject is considered
difficult by many, not all mathematical difficulties can be explained by cognitive factors:
Many people are simply afraid of mathematics and experience mathematics anxiety, “a
feeling of tension and anxiety that interferes with the manipulation of humbers and the
solving of mathematical problems in ... ordinary life and academic situations”. Our
analysis of OECD data from more than 150,745 adolescents from 65 ‘countries and
economies’ has shown that mathematics anxiety is much less related to actual
mathematics performance than to subjective self-perceptions of success expectancy in
mathematics, perceived control over maths activities and the subjective value of
mathematics. These self-perceptions have only modest relationships to actual
mathematics performance. Hence, understanding and managing students’ subjective
self-perceptions may be key to preventing and alleviating mathematics anxiety, a negative
emotional reaction with potentially life-long consequences. | place our specific results
into the wider context of the lifespan development of self-perceptions, likely key
contributors to long-term well-being and psychological health.

The Tohoku Medical Megabank Project: A Challenge for
Personalized Healthcare

Masayuki Yamamoto

Executive Director, Tohoku Medical Megabank Organization, Tohoku University

In 2012, we established the Tohoku Medical Megabank (TMM) to spearhead innovative
reconstruction efforts following the catastrophic Great East Japan Earthquake and
Tsunami. TMM is dedicated to creating a comprehensive population biobank, an
ambitious initiative realized through two strategic cohort studies: a population-based
cohort and a birth and three-generation cohort. Together, these two cohorts have
recruited approximately 157,000 participants. Beyond baseline surveys, TMM conducts
follow-up assessments every five years, enabling longitudinal evaluation of participants'
health trajectories. Central to TMM's infrastructure is its biobank, which meticulously
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storing biospecimens and houses an advanced analytical centre capable of generating
extensive genomic and multi-omics data in-house. In collaboration with five
pharmaceutical companies, TMM launched a large-scale whole-genome sequencing
initiative, successfully sequencing for 100,000 participants by April 2024. Additionally,
plasma metabolome analyses have been conducted for over 80,000 participants and
Japonica microarray® genotyping has been performed for nearly all enrolled individuals.
TMM is firmly committed to sharing both its data and samples with the wide research
communities. By fostering this spirit of cooperation, TMM accelerates biomedical
research and helps pave the way for personalized healthcare. We believe that building an
integrated biobank through large-scale genome cohort studies will be pivotalin advancing
personalized healthcare and biomedical research.
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