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Why Genomics Matters

Your body is an incredibly complex system, and your genes
are the foundation of how it functions. But here’s the
exciting part: your genes are not your destiny.

Functional genomics helps us understand how our genes
behave in real-time, how they interact with each other,
and how our environment and lifestyle choices can
influence their activity.

Understanding functional genomics gives you insight into
critical aspects of health, including digestion, metabolism,
energy, sleep, mood, inflammation, and cognitive function.
It allows you to take control over your biology in ways that
were science fiction just a decade ago.

For example, lifestyle interventions like changes in diet,
sleep, stress management, and exercise can turn specific
genes on or off, shaping your health trajectory. Research
shows that targeted lifestyle changes can impact
hundreds of genes within 12 weeks, demonstrating that
our daily choices matter more than most of us realize.

THE NATIONAL INSTITUTES OF
HEALTH REPORTS THAT 70-90% OF
CHRONIC DISEASES ARE INFLUENCED
BY LIFESTYLE AND ENVIRONMENTAL
FACTORS, NOT FIXED GENETICS.
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Foundations of Functional Genomics

Functional genomics goes beyond reading your DNA
sequence. It studies how genes behave under real-world
conditions. It looks at gene expression, or which genes are
actively “on” and producing proteins that affect your
body’s systems.

Think of your genome as the hardware of a computer,
and your lifestyle as the software that tells the system
how to run. The epigenome, through processes like
methylation, adds chemical “tags” to genes, effectively
deciding whether they are expressed or silenced.
N

« DNA Methylation: Adds tags that A

silence or activate genes.
e« Histone Modification: Changes
e how tightly DNA is wrapped,
’ controlling access.

e Non-coding RNAs: Fine-tune
which proteins are made.

o

RESEARCH SHOWS THAT EPIGENETIC CHANGES
FROM LIFESTYLE CHOICES CAN BE PASSED
DOWN FOR UP TO THREE GENERATIONS
MEANING YOUR CHOICES TODAY COULD
BENEFIT (OR BURDEN) YOUR GRANDCHILDREN.
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The Lifestyle-Gene Connection:
How Behavior Influences Biology

For decades, genes were viewed as fixed determinants
of our health. We historically viewed our genes as a
biological script we could not change.

Now, advances in the field of epigenetics have
revealed that gene expression is highly
responsive to environmental and lifestyle factors.

In other words, while your DNA sequence remains stable,
how your genes are "turned on" or "off" can be influenced
by the choices you make each day.

Core aspects of lifestyle that include nutrition, physical
activity, stress management, sleep, and exposure to
environmental toxins have all been shown to effect our
gene expression.

These epigenetic changes can affect inflammation,
metabolism, immune function, and even brain health.

One landmark study published in The Lancet found that

up to 80% of chronic disease risk may be attributed to
lifestyle and environmental factors, rather than inherited
genetics.

This emerging understanding shifts the focus from genetic
determinism to genetic potential. Your behaviors play a
central role in shaping health outcomes.

In the following sections, we will explore how key lifestyle
factors influence gene expression and overall health, and
how targeted interventions can support long-term well-
being.
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Nutrition:
Feeding Your Genes the Right Signals

Food is far more than just fuel, it acts as molecular
information that can influence how your genes behave.
Every bite delivers nutrients and bioactive compounds that
interact with your DNA, sending signals that can either
support or disrupt your health.

Compounds like B-vitamins, folate, antioxidants, and
phytochemicals found in vegetables, fruits, whole grains,
herbs, and spices can activate genes that reduce
inflammation, support cellular repair, and promote longevity,
while helping to silence those linked to oxidative stress and
disease.

Your dietary choices also influence biological pathways like
methylation, a key process in gene expression,
detoxification, and hormone regulation. Diets rich in whole,
nutrient-dense foods support these functions, while high
intake of processed foods, sugars, and alcohol may impair
them and raise disease risk.

Later in this guide, we'll explore specific genes that are
especially sensitive to nutritional inputs. But at a
foundational level, choosing a whole-foods-based diet is
one of the most effective ways to shape your gene
expression and support lifelong health.

A 2023 STUDY IN NUTRIENTS
FOUND THAT DIETS HIGH IN
PROCESSED FOODS INCREASE
INFLAMMATION MARKERS BY UP
TO 78%, DIRECTLY LINKED TO
- GENE ACTIVATION OF PRO-
INFLAMMATORY PATHWAYS.
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Exercise: Turning On Genes
for Energy, Resilience, and Longevity

Exercise is not just about burning calories, it’s one of the
most powerful tools for influencing gene expression.

According to the CDC, adults who exercise regularly
reduce their risk of all-cause mortality by 33%. This
isn't just about fitness: it's a profound, gene-driven
shift toward better health, increased longevity, and
improved quality of life.

Physical activity triggers beneficial genetic responses
that enhance metabolism, reduce inflammation, support

immunity, and even protect brain function.

At the molecular level, movement sends signals that help
your body and mind adapt, repair, and thrive.
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for Energy, Resilience, and Longevity

Two key genes influenced by exercise include BDNF (Brain-
Derived Neurotrophic Factor) and PGC-1a.

BDNF supports neuroplasticity which is the brain's ability to
grow, adapt, and form new connections making it essential
for learning, memory, and emotional resilience.

20 minutes of exercise can boost BDNF by 30%.

PGC-1a plays a central role in mitochondrial function and
energy metabolism, helping cells use oxygen efficiently and
stay resilient under stress.

Exercise, especially aerobic and resistance training, has
been shown to significantly increase BDNF levels. Over the
long term, consistent physical activity can reprogram
your genes toward healthier aging.

IN FACT, RESEARCH SHOWS
THAT JUST 20 MINUTES OF
MODERATE EXERCISE CAN
RAISE BDNF BY UP TO 30%,
BOOSTING COGNITIVE
PERFORMANCE AND STRESS
TOLERANCE.

Whether it's a brisk walk, a strength session, or a yoga class,
every movement you make sends a positive signal to your
DNA. Your genes are listening. Give them the right
message.
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Stress and Resilience:
How Emotional Strain Shapes Gene Expression

Stress doesn’t just affect how you feel but also how your
genes behave. When stress becomes chronic, it elevates
cortisol, a hormone that activates genetic pathways
linked to inflammation, anxiety, and even accelerated
aging. It also disrupts metabolism and appetite regulation,
contributing to weight gain, particularly around the
abdomen.

Two key genes involved in the stress response are COMT and
SLC6A4. COMT (catechol-O-methyltransferase) helps
regulate dopamine levels in the brain, playing a critical role
in how we process stress, focus, and emotional regulation.

SLC6A4 affects the transport of serotonin, a neurotransmitter
involved in mood balance and resilience. When these genes
are over or underactive due to chronic stress, they can
disrupt emotional stability and increase vulnerability to
anxiety and depression.

DAILY MEDITATION LOWERS INFLAMMATORY
GENE EXPRESSION BY 30-40%.
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Fortunately, lifestyle strategies like mindfulness, deep
breathing, physical activity, and even spending time in
nature can help regulate these stress-related genes.
These practices shift the body into a more
parasympathetic, or "rest and repair,” state, reducing
harmful gene activation.

Resilience isn’t just a mindset, it’s a biological state
that can be cultivated through intentional practices.

Over time, stress-driven gene activity can increase the
risk for obesity, depression, cardiovascular disease, and
weakened immunity.

In a world where stress is often unavoidable, building
resilience through daily habits may be one of the most
effective ways to protect both mental and physical health
at the genetic level.
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Sleep:
The Genetic Reset Your Body Depends On

Sleep serves as both rest and a nightly reset for your genes.
During deep, restorative sleep, your body regulates immune
function, repairs tissues, balances hormones, and recalibrates
emotional and metabolic processes. When sleep is disrupted or
consistently shortened, these essential functions begin to
break down at the genetic level.

Research shows that poor or inconsistent sleep alters the
expression of genes involved in immunity, inflammation,
metabolism, and stress response.

Two key players in this process are the CLOCK and PER1/2
genes, which help regulate your circadian rhythm—the internal
clock that controls sleep-wake cycles and hormone release.
When these genes fall out of sync due to sleep deprivation or
irregular schedules, the effects ripple across nearly every
system in the body.

This disruption can increase vulnerability to weight gain,
insulin resistance, mood disorders, and chronic disease
over time.

The good news: a consistent sleep schedule, minimizing
exposure to blue light at night, and creating a calming
bedtime routine can help maintain healthy gene expression. In
a society that often undervalues rest, prioritizing high-quality
sleep is one of the most powerful, science-backed ways to
protect your long-term health—right down to your DNA.

—
SLEEP RESTRICTION ‘
CHANGES THE \ \ Fe
ACTIVITY OF ~ " ’&
711 GENES IN |
JUST 7 DAYS.
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When the Environment Rewrites the Blueprint

Your genes are not your destiny. While your genetic code
provides the blueprint for your health, your environment,
including what you eat, breathe, and are exposed to can
significantly influence how those genes behave. One of the
most powerful and often overlooked environmental
influences? Toxins.

Toxins from everyday sources like pesticides, plastics (such as
BPA), heavy metals, and air pollution can disrupt normal gene
expression, a phenomenon known as epigenetic modification.
In simple terms, this means that environmental exposures can
"flip the switch” on certain genes, turning them on or off in
ways that can be harmful.

Over time, this toxic interference can increase your risk of
chronic diseases such as cancer, metabolic syndrome, and
reproductive disorders. Alarmingly, some of these changes
are not just short-term: they can be passed down through
generations.

THE WHO ESTIMATES 249% OF GLOBAL DISEASE
BURDEN IS DIRECTLY LINKED TO ENVIRONMENTAL
FACTORS THAT ALTER GENE FUNCTION.
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When the Environment Rewrites the Blueprint

Consider these two striking facts:

e Air pollution causes around 7 million premature deaths
annually, according to the World Health Organization.
Many linked to cardiovascular and respiratory diseases

triggered in part by inflammation and oxidative stress on
a genetic level.

e A study published in Nature Communications found that
prenatal exposure to phthalates (chemicals found in
plastics and personal care products) altered DNA
methylation patterns in newborns, potentially affecting
their long-term health and development.

Understanding the gene-environment connection empowers
us to make better lifestyle choices—reducing toxin exposure

. not only protects our current health, but may also safeguard
future generations.
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Neuroplasticity:
Rewiring the Brain

Neuroplasticity—the brain’s ability to adapt, grow, and
rewire depends heavily on gene expression.

Genes like BDNF, CREB1, and APOE control how neurons
form new connections, impacting memory, decision-
making, and emotional resilience.

e Exercise Boost: Aerobic activity is proven to double
hippocampal volume over time, improving memory and
emotional regulation.

e Mind-Body Practices: Yoga and meditation increase
BDNF and strengthen prefrontal cortex activity, making
you more resilient to stress.

e Nutrition: Omega-3 fatty acids, flavonoids, and
antioxidants directly stimulate genes linked to synaptic
plasticity.

PEOPLE WITH HIGHER BDNF LEVELS HAVE A
47% LOWER RISK OF DEVELOPING DEPRESSION
(JAMA PSYCHIATRY, 2020,).

Copyright © 2025 Brilliance Coaching & Consulting, LLC - All Rights

Reserved. Website: my-brilliance.com



Genes, Neuroplasticity & Exercise: BRILLIANGE

The Brain-Body Connection

e One of the most powerful levers for improving both
brain and body is exercise.

It's not just about weight or physique:
e« Exercise activates BDNF, directly supporting
neuroplasticity which is your brain’s ability to rewire
and stay sharp.

e Physical activity reduces inflammation, balances
neurotransmitters, and improves sleep, an all gene-
influenced processes.

e Regular exercise enhances emotional regulation,
meaning better resilience, sounder decision-making,
and reduced impulsivity.

People who exercise at least
150 minutes per week show a
48% reduction in major
depression risk compared

to those who are sedentary
(American Journal of Psychiatry, 2017).

UP TO 25% OF INDIVIDUALS WITH
DEPRESSION SHOW METHYLATION
' GENE IMBALANCES

(JPN, 2021).
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How Your DNA Influences
Your Response to Drinking and Desire

Alcohol doesn’t affect everyone the same way. Your genes help
determine how your body and brain respond. Variants in genes tied
to alcohol metabolism, brain chemistry, and hormone balance can
influence everything from tolerance to long-term health risks.

Genes like ALDH2 and ADHIB affect how efficiently alcohol is
broken down. When these genes are impaired, alcohol stays in the
system longer, increasing the risk of negative effects like nauseq,
flushing, and long-term disease.

The DRD4 gene, involved in dopamine signaling, has been linked to
increased sexual desire and novelty-seeking behavior.

This may explain why alcohol can heighten impulsivity in some
individuals. Heavy alcohol use also interacts with genes like APOE4,
increasing the risk of cognitive decline, especially in those already
genetically predisposed to Alzheimer’s.

Additionally, variants in the MTHFR gene can affect hormone
regulation and fertility, and alcohol may worsen these effects by
disrupting folate metabolism.

Your genes don’t just shape your alcohol tolerance, they reveal
how vulnerable you may be to its deeper effects. Knowing your
genetic profile can help you make more informed, personalized
choices.
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Key Genes and Why They Matter

When we talk about functional genomics, we're not
just speaking abstractly about “genes.”

We're talking about very specific genes that

influence how we feel, think, and perform every

FUNCTIONAL GENOMICS TESTING IS GROWING
AT 15% ANNUALLY, SIGNALING
A SHIFT FROM REACTIVE MEDICINE
TO PERSONALIZED, PREVENTIVE CARE
(GRAND VIEW RESEARCH, 2024).

Next we will review some of the most
commonly tested and most impactful genes
in functional health.
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(Methylenetetrahydrofolate Reductase)

Role: Processes folate (B?) into its active form and helps
regulate methylation — a biochemical process critical for
detoxification, DNA repair, and neurotransmitter
production.

Variants/Deficiencies:

o Can impair the ability to process folate and B
vitamins, leading to elevated homocysteine (linked
to heart disease, poor cognition, and mood issues).

o People with certain MTHFR variants may struggle
with energy, emotional balance, and detoxification.

What Impacts It:

Diet (folate-rich foods vs. processed folic acid), stress,
alcohol intake.

Lifestyle Tip: Supplementation with methylated B vitamins
(B12, methylfolate) can bypass this “bottleneck.”

O TR TR
ABOUT 40% OF THE U.S. ) TR
POPULATION HAS A g/ :
VARIANT IN THE MTHFR
GENE THAT AFFECTS
METHYLATION
EFFICIENCY
(NIH, 2019).
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(Methionine Synthase & Methionine
Synthase Reductase)

Role: Work with MTHFR in methylation. They recycle
homocysteine into methionine, a building block for
proteins and neurotransmitters like serotonin and
dopamine.

Variants/Deficiencies:
o Inefficiency here leads to “neurotransmitter drain”
— low mood, brain fog, reduced resilience to stress.
o Can also impair detoxification, leading to fatigue
and inflammation.

What Impacts It:
Poor nutrition (low B12), chronic stress, alcohol.

Lifestyle Tip:
Focus on B12 (methylcobalamin), leafy greens, and stress
management.

UP TO 25% OF INDIVIDUALS WITH
DEPRESSION SHOW IMBALANCES IN
METHYLATION-RELATED GENES LIKE

MTR AND MTRR
(JOURNAL OF PSYCHIATRY &
NEUROSCIENCE, 2021).
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(Catechol-O-Methyliransferase)

Role: Breaks down dopamine, norepinephrine, and
estrogen — critical for mood, stress response, and
hormone balance.

Variants/Deficiencies:
e “Slow COMT" = Trouble clearing dopamine — high
focus but higher anxiety and irritability.
e "“Fast COMT"” = Clears dopamine quickly = calm under
stress but prone to low motivation or ADHD-like
symptoms.

What Impacts It: Caffeine, stress, estrogen levels, green
tea (EGCG can slow COMT).

Lifestyle Tip: Match lifestyle to type — if “slow,” practice
calming habits (yoga, breathing); if “fast,” use motivating
routines and brain foods (tyrosine, exercise).

COMT VARIANTS ACCOUNT
FOR 25% OF VARIABILITY IN
STRESS RESILIENCE
(PSYCHOLOGICAL MEDICINE,
2017).

Copyright © 2025 Brilliance Coaching & Consulting, LLC - All Rights

Reserved. Website: my-brilliance.com



RILLIANCE

COACHING & CONSULTING

VDR (Vitamin D Receptor)

Role: Determines how effectively your body uses vitamin D
— which influences immunity, mood, and energy.

Variants/Deficiencies:
e Even with normal sun exposure, VDR variants can leave
people deficient in usable vitamin D.
e Low vitamin D receptor activity is linked to seasonal
depression, fatigue, and immune weakness.

What Impacts It: Sun exposure, supplementation,
inflammation.

Lifestyle Tip: Test vitamin D levels; supplement wisely
with D3 + K2; prioritize outdoor time.

‘‘‘‘

LOW VITAMIN D (OFTEN TIED TO
VDR VARIANTS) IS LINKED TO A
31% HIGHER RISK OF DEPRESSION
(BRITISH JOURNAL OF
PSYCHIATRY, 2018,).
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(Brain-Derived Neurotrophic Factor)

Role: Supports neuroplasticity — the brain’s ability to
grow, adapt, and form new connections. Higher BDNF =
better learning, emotional resilience, and recovery from
stress.

Variants/Deficiencies:

e Certain variants reduce BDNF production, leading to
greater vulnerability to depression, anxiety, and poor
cognitive flexibility.

e Low BDNF is associated with Alzheimer’s, PTSD, and
mood disorders.

What Impacts It: Exercise (especially cardio),
meditation, omega-3s, quality sleep.

Lifestyle Tip: Regular movement (running, HIIT, swimming)
can boost BDNF levels by up to 200%, improving both
mood and memory.

EXERCISE BOOSTS BDNF BY UP TO
200%, IMPROVING LEARNING AND
RESILIENCE (HARVARD HEALTH, 2021).

EXERCISE INCREASES BDNF LEVELS,
WHICH IS DIRECTLY LINKED TO
30-40% LOWER RISK OF DEPRESSION
AND ANXIETY
(HARVARD HEALTH, 2021).
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Why Functional Genomics
Over Traditional Medicine?

Traditional medicine often treats symptoms with
prescriptions that mask underlying issues—painkillers for
inflammation, SSRIs for mood, statins for cholesterol.
Functional genomics instead asks: Why is this gene
behaving this way? and How can we shift it back into
balance?

The U.S. spends over $4.5 trillion annually on healthcare,
84% of which goes to managing chronic diseases—most of
which are preventable.

e Prescription drugs: Often require lifelong use, don’t
address root cause.

e Functional genomics: Provides insights for lifestyle,
nutrition, and supplement interventions.

NUTRITIONAL INTERVENTIONS CAN REDUCE
INFLAMMATION GENE ACTIVITY BY 30-40%
(CELL METABOLISM, 2020,).
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Personalized Strategies: = = Tecwmilnis
From Insight to Action

A genetic methylation test can reveal which genes are
over- or under-active, helping you build targeted
strategies for:

e« Digestion: Genes like FUT2 influence gut microbiome

health.

e Inflammation: IL-6 and TNFa drive inflammatory
responses.

e Cognition: BDNF and COMT impact memory and focus.

e Metabolism: FTO and PPARG affect fat storage and
insulin sensitivity.

e Sleep: CLOCK and PER genes regulate circadian cycles.

Personalized lifestyle interventions based on genetic
insights improve outcomes by 40-60% compared to generic
advice (Frontiers in Genetics, 2022).

PERSONALIZED
GENOMICS
IMPROVES

OUTCOMES BY

UP TO 60%.
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Your Genes, Your Choice

i)’ Functional genomics is about empowerment.

Jd While our genes provide the blueprint, our daily choices are

" the builders. Each meal, workout, night of sleep, or moment

3 of stress management is an opportunity to shape how those

@™ genes express themselves.
4

v By becoming informed, you take back power that traditional
- medicine has too often hidden behind prescriptions and
§* quick fixes. Instead of masking symptoms, functional

4 genomics gives you the roadmap to understand why your

A body responds the way it does and how you can change the
trajectory of your health.

» J Y Y

When you understand how key genes like MTHFR, COMT,
BDNF, and VDR influence your energy, mood, resilience, and
overall performance, suddenly every choice you make from
P9 nutrition to fitness to stress reduction all become more
meaningful. You are no longer a passive recipient of your
DNA; you are an active partner in your health journey.

The result?
e Clearer thinking.
* Better energy.

e Resilience under stress.
e A more vibrant, balanced life.

\ Your genes don’t define you, they inform you. When you use
" that knowledge, you unlock the ability to live better and
longer. Every day is an opportunity to align your choices with
your best possible future. Functional genomics is not just
science: it is your invitation to find your brilliance.

You can take control.
Your genes are your foundation.
Your choices build the life that sits on top of them.
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