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Obesity Kills: Can Genetics Help in the Targeting of Obesity Prevention?
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Facts:

o Obesity is becoming a worldwide epidemic and is a major
public-health-threatening problem in most countries in the
world. A recent paper in The Lancet [1] involving 19.2 million
participants broke the news by forecasting that, if the current
trends of weight gain continue, by 2025, the global obesity
(BMI>30) prevalence will reach 18% among men and surpass
21% among women (39% for all); severe obesity will exceed 6%
among men and 9% among women (BMI>35, 15% for all).

o Obesity means an excess accumulation of body fat tissue and
is caused by a combination of excessive food intake, a lack of
physical activity, and genetic susceptibility.

o Severe and morbid obesity are associated with highly elevated
risks of adverse health outcomes, i.e., metabolic diseases (type
2 diabetes), higher morbidity and mortality for a variety of
diseases as well as higher overall mortality. It has been estimated
that overweight decreases an individuals life expectancy by
eight years.

o The number of gene loci associated significantly (p<5 x 10%) in
genome-wide analyses (GWA) with adult weigh traits, i.e., body
mass index, waist-to-hip ratio and body fat % - is currently
over 110 [2-4] and 60 loci were recently found to associate with
birth weight [5], which is a predictor of adulthood obesity. The
identified new loci were enriched for genes expressed in adipose
tissue and for putative regulatory elements in adipocytes.
Pathway analyses provide strong support for a role of the central
nervous system, the neurosecretory system, in susceptibility
to obesity and implicate new genes and pathways, including
those related to synaptic function, glutamate signalling,
insulin secretion/action, energy metabolism, lipid biology and
adipogenesis. The ongoing genome sequencing efforts will soon
widen the genetic map of weigh-trait and obesity-related gene
loci. This provides stronger genetic instruments for the prediction
of obesity and allows the scientists to construct obesity risk
calculators considering lifestyle, clinical measures, family history,
ethnicity and individual genome variation information in the
estimation of the life-time risk of obesity.

o At the moment, we do not have sufficient means to stop this
“fat epidemic” or prevent its consequences, but we also know
that existing morbid obesity and its consequences are extremely
difficult to treat.

In recent work by Dr. Horikoshi and members of the Early
Growth Genetics (EGG) Consortium in Nature [5], the researchers
analysed genetic differences throughout the genomes of nearly
154,000 people from across the world. By relating the genetic profiles
of these individuals to information on birth weight, the researchers
were able to identify 60 regions of the genome that were driving the
differences in birth weight. They then analysed data from previous
GWA studies on conditions including body weight, body mass index,
obesity in adulthood, childhood obesity, blood pressure, diabetes and
heart disease, and found that many of the same genomic regions were
highly significantly associated with all of these traits later in life. The

research concluded that a substantial proportion, at least 15%, of the
variation in birth weight is down to genetic differences between babies.
This is seven to eight times more variation than can be explained by
environmental factors already known to influence birth weight, such
as the mother’s smoking during pregnancy or her body mass index
before pregnancy. The important message from this study and the
“foetal origins of adult disease hypothesis” by David Barker is that
the prevention of obesity, diabetes and cardiovascular diseases should
begin antenatally in utero in the period of early embryo development
by altering the maternal nutritional or non-nutritional status and thus
epigenetically regulating the functions of these birth-weight- and adult-
disease-associated genes. It has been known for some time that babies
whose birth weight is well below or well above the average have a
markedly increased risk of obesity and diabetes many decades later.
Those born large for their gestational age had a higher body mass
index throughout childhood, adolescence and young adulthood (26.4
kg/m? [SD 4.9]), than those with a normal birth weight (25.1 kg/m?
[SD 4.6]; P=0.002), and they had a 2-fold greater risk of obesity [6].
Weight at birth is influenced by many factors, including the baby’s
genes and those of its parents, as well as the nutrition made available
and the environment provided by the mother. Thanks to these new
results, we now have a much more detailed view of the ways in which
these genetic and environmental elements interact to influence early
growth and later disease. Using this new weight-associated genetic
loci data [2-5], we can now form so-called genetic risk scores for
polygenic birth weight and adult obesity traits for the identification of
babies and children with a genetic risk of obesity in adulthood. This is
important, since there is a high degree of continuity when it comes to
overweight and obesity throughout the course of an individual’s life,
indicating that overweight and obesity in childhood tend to persist
into adulthood [7]. Therefore, the obesity prevention should start
in childhood and cover the critical growth period from childhood
throughout adolescence into adulthood. Most of this overlap involves
the baby’s genetic profile, but the research team found that the
mother’s genes also played an important role in influencing her baby’s
birth weight, most likely through the ways in which they alter the
baby’s environment during pregnancy [5]. Therefore, it is important
to include genetic profiling, i.e. the weight-related risk score of the
mother in addition to that of the baby, in the prediction models
when evaluating children’s future risk of obesity in adulthood. Earlier
genetic risk scores based on a significantly lower number of BMI-,
weight- or obesity-related loci have been too weak, explaining only a
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very small portion of the genetic variance related to body weight or
obesity risk. The fast extension of the genetic map of body weight is,
for the first time, allowing the prediction of obesity over and beyond
classical obesity risk factors. This will offer new possibilities to target
prevention already in childhood among those with the greatest risk of
future obesity in adulthood.
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