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Challenge and opportunity. 
Our  life expectancy raises globally but the increase in healthy lifespan is lagging behind and as 
populations grow older they increasingly express multi-morbidity. Members of long-lived families 
however display disease-free survival into exceptional ages. Identifying the biological mechanisms 
that provide such protection may reveal targets that can be modified to delay age-related 
(multi)morbidity in the population at large. A multi-disciplinary team of researchers at LUMC, VU and 
RIVM received a grant in the ZonMW Open Competition to disentangle the social, behavioral and 
genetic mechanisms that protect against age-related disease and promote resilience and a healthy life 
span.  
 
Long life in the family.  
Amazing families surviving into extreme old ages in good physical and mental health illustrate that a 
healthy human lifespan is physiologically possible. These observations warrant studies into the genetic 
causes of longevity. However, such studies performed in large numbers of unrelated centenarians 
have revealed only a few genes that contribute to a long life. Maybe not surprising since the impact 
of environmental and medical conditions on the lifespan of our populations is large and that of genetic 
background relatively small. In contrast, studies into large family tree databases in The Netherlands 
and Utah, indicate that longevity in the family is transmitted as a quantitative genetic trait almost 
irrespective of different environmental hazards and associates with metabolic health and resistance 
to infections. Longevity gene hunting may be more successful in families than in populations. 
Protective genes may act through physiological, socio-psychological and behavioral mechanisms. We 
developed an instrument to track long lived persons from large databases that descend from true 
genetically predisposed longevity families and we will study such families in eth novel project. 
 
Two synergistic  approaches to tap in.  
We will use existing large databases with rich sets of family data (Leiden Longevity Study, UKbiobank, 
Doetinchem Study, Dutch Twin register) and our novel instrument to recruit novel longevity cases. 
Data to be collected in the long living families include socio-behavioral, metabolic health and 
infectious disease (such as COVID-19) data (in blood) as well as Whole Genome Sequencing data. In 
the first approach we will unravel the genetic and non-nongenetic components underlying familial-
longevity and investigate the socio-behavioral mechanisms that drive healthy aging in these families, 
combining state of the art socio-genetic techniques. In the second approach we will identify novel 
longevity genetic variants in the DNA sequencing data of long living families and explore interactions 
with socio-behavioral characteristics. The mechanistic effects of these variants and pathways on 
mortality, (multi)morbidity, metabolic health and infectious disease consequences could be 
investigated potentially in the DuSRA science community. A first set of linkage hits and protein altering 
variants has been identified in true longevity families that should be investigated in model systems 
and animal models. The Slagboom group is in search of DuSRA research groups with which to 
collaborate.   


