
 



What is 
Epigenetics? 

and How Does it Relate to Child Development?

Epigenetics explains How early 
experiences can have lifelong IMpacts.

Young Brains are particularly sensitive 
to epigenetic changes.

... which leave a unique epigenetic “signature” on the genes. These signatures can be temporary or 
permanent and both types affect how easily the genes are switched on or off. Recent research demonstrates 
that there may be ways to reverse certain negative changes and restore healthy functioning. But the very best 
strategy is to support responsive relationships and reduce stress to build strong brains from the beginning.

Experiences very early 
in life, when the brain 
is developing most 
rapidly, cause epigenetic 
adaptations that influence 
whether, when, and 
how genes release their 
instructions for building 
future capacity for health, 
skills, and resilience. 
That’s why it’s crucial to 
provide supportive and 
nurturing experiences 
for young children in the 
earliest years.

Services such as high-quality 
health care for all pregnant 
women, infants, and toddlers, 
as well as support for new 

parents and caregivers 
can—quite literally—

affect the chemistry 
around children’s 
genes. Supportive 
relationships and rich 
learning experiences 
generate positive 

epigenetic signatures 
that activate 
genetic potential.

Thus, the epigenome can be 
affected by positive experiences, 
such as supportive relationships 
and opportunities for learning...

... or negative influences, 
such as environmental 
toxins or stressful life 
circumstances ...

During development, the DNA that 
makes up our genes accumulates 
chemical marks that determine 
how much or little of  the genes is 
expressed. This collection of  chemical 
marks is known as the “epigenome.” 
The different experiences children have 
rearrange those chemical marks. This 
explains why genetically identical twins 
can exhibit different behaviors, skills, 
health, and achievement.
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“Epigenetics” is an 
emerging area of  
scientific research that 
shows how environmental 
influences—children’s 
experiences—actually 
affect the expression of  
their genes.

This means the old 
idea that genes are 
“set in stone” has 
been disproven. 
Nature vs. Nurture 
is no longer a 
debate. It’s nearly 
always both!

The genes children 
inherit from their 
biological parents 
provide information 
that guides their 
development. For 
example, how tall 
they could eventually 
become or the kind 
of  temperament they 
could have.

When experiences 
during development 
rearrange the 
epigenetic marks 
that govern gene 
expression, they 
can change 
whether and how 
genes release the 

information they carry.

For more information: https://developingchild.harvard.edu/epigenetics

https://developingchild.harvard.edu/epigenetics


Democracy Dies in Darkness

YOUR MOVE

How exercising now could
bene�t your future
grandchildren
Today’s workout isn’t just about you. It etches itself into your cells in ways that can be
passed to later generations.

By Gretchen Reynolds
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Exercising now is good for you. But could it also be good for your future children and grandchildren?

A provocative new study says it might be. The findings, based on research in mice, suggest that the exercise we do

today etches itself into our cells in ways that can be passed to later generations.

In the study, exercise by female mice before and during pregnancy influenced the health of their future children and

children’s children, even if those progeny never exercised at all.

While you may be thinking that a mouse study is hardly relevant to humans, the idea that one generation’s way of

life shapes the health of the next is “quite well-recognized” scientifically, said Laurie Goodyear, a professor of

medicine at Harvard Medical School and senior investigator at the Joslin Diabetes Center in Boston, who oversaw

the new study.

In animal and human studies, mothers and fathers with poor nutrition who develop diabetes, obesity and other

metabolic disorders often transmit a predisposition to those conditions to their offspring, she said. This propensity

is independent of upbringing and lifestyle. In other words, babies born to parents with metabolic problems tend to

develop those same conditions in adulthood, even if, until then, they had been eating well and remaining lean.

https://www.washingtonpost.com/wellbeing/fitness/
https://www.washingtonpost.com/people/gretchen-reynolds/
https://www.sciencedirect.com/science/article/pii/S221287782200059X


Scientists call this process developmental programming. They suspect it depends on both the environment inside a

mother’s womb during pregnancy and on epigenetics, or small changes in how our genes work, based on how we eat

and live. These epigenetic changes can be passed to offspring by the mother or father, affecting the children’s risks

for various diseases.

But Goodyear and other researchers have found that exercise likewise contributes to developmental programming,

of a more welcome sort. Studies from her lab and others show that if mouse mothers run before mating and during

pregnancy, their babies are protected to an extent against developing obesity and diabetes as they grow up, even if

they eat high-calorie chow and do not, themselves, exercise.

Fathers who run before mating can also pass sturdier metabolisms to their young, whether their mothers exercise or

not, and, in a 2018 study, running males fathered pups with healthier brains from birth than mice fathered by

sedentary dads.

But studies had not looked into whether these protections might be durable enough to show up in grandchildren,

even if their parents are sedentary.

So, for the new study, which was published in June in Molecular Metabolism, Goodyear and her colleagues had

young, female mice run on wheels. Some ate normal chow, others an unhealthy, high-fat diet. Another group of

female mice on the same diets did not run. All of the females then bred with sedentary male animals and the runners

kept exercising during their subsequent pregnancies. (Mice seem to enjoy running and, even heavily pregnant,

skittered on their wheels for a mile or so most days.)

They duly gave birth. None of their young ran, though, to keep their metabolisms relatively neutral, free from the

epigenetic and other changes otherwise initiated by exercise. The researchers hoped, in this way, to track the effects

of their mothers’ exercise through this sedentary generation. For the same reason, they bred only males from this

middle generation, removing any potential effects of womb conditions on the babies.

The resulting grandchildren, male and female, likewise remained sedentary and ate normal chow throughout their

lives.

But, from birth, the mice with active grandmothers were leaner than the others and, in males, sported denser,

healthier bones. Most interesting, as the animals moved through middle age, those with inactive grandmothers

began developing poor blood-sugar control and worsening insulin sensitivity, signaling potential, incipient diabetes.

These conditions are common with age and inactivity, in both rodents and people.

But they did not show up if Grandma ran. Those mice with an active grandmother maintained relatively healthy

blood sugar control and insulin sensitivity deep into old age, despite being inactive themselves. (The diets of their

running grandmothers, high-fat or normal, had not mattered, the researchers also found, only their exercise.)

“It was remarkable,” said Ana Alves-Wagner, a senior postdoctoral fellow at the Joslin Diabetes Center and Harvard

Medical School, who led the new study. “Exercise had improved the metabolic health of multiple generations.”

https://pubmed.ncbi.nlm.nih.gov/32929233/
https://www.cell.com/cell-reports/fulltext/S2211-1247(18)30404-2?sf186956567=1


This obviously was a mouse study and impossible to repeat in people, demanding, as it would, decades of time and

draconian coercion over people’s activities, diets and mating choices. It also did not examine how, at a molecular

level, exercise remodeled the animals’ biology so pervasively that the effects reappeared in later generations.

But Goodyear believes epigenetics are a key player and the results probably apply to us, she said, since we share

many aspects of our metabolisms and physiological responses to exercise with mice.

If so, the findings become both practical and poignant.

“I was so intrigued when I heard about this study,” said Daniel Lieberman, a professor of human evolutionary

biology at Harvard University who studies how physical activity shaped our species during evolution. “Our

metabolisms, it seems, are adapted to respond to environmental signals from multiple generations. We still don’t

know the mechanisms by which this occurs in mice. Regardless, this study bolsters the view that when we exercise,

we aren’t just doing it for ourselves.”

The study is, of course, not meant to criticize any potential mother or father who cannot or opts not to exercise

before having children, Goodyear said. But the results offer those of us who choose to work out one more rationale.

We can hike or ride today for the sake, in part, of tomorrow’s envisioned grandchildren.

Do you have a fitness question? Email YourMove@washpost.com and we may answer your question in a future

column.
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