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Metabolics

Metabolism refers to all the chemical reactions that take place within each cell and are
essential for life. It involves many interconnected pathways that can be divided into anabolism
and catabolism. Anabolism uses energy to synthesise sugars, fats, proteins and nucleic acids,
whereas catabolism releases energy in the form of ATP (adenosine triphosphate), alongside

carbon dioxide, water and ammonia.

All living organisms, including humans, use their environmentto survive by dtrients

In recent decades, many populations have experien

low fibre, processed foods, which alongside deti

* Nutrient sensing

* Sugar metabolism
* Fat metabolism
* Cholesterol and bile

* Mitochondria and inflammation
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Metabolics

Appetite Regulation
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Metabolics

Nutrient Sensing
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Metabolics

Sugar Metabolism

FABP2 moves fats into cells
instead of glucose, inhibiting
glucose uptake and metabolism.
This can lead to insulin resistance
and type 2 diabetes.
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Metabolics

Fat Metabolism

FABP2 preferentially moves fats
into cells instead of glucose. This LPL Statlns

may lead to excess fat storage
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Cholesterol and Bile
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Mitochondria and Inflammation
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Metabolics

Appetite Regulation

BDNF cC Normal brain-derived neurotrophic factor activity. No impact on
rs6265 appetite.

BDNF can be increased by intense exercise, vitamin D, vitamin
B3 (niacin), curcumin, green tea, DHA (a component of omega-3
fatty acid) and resveratrol.

FAAH ACY The A allele confers significantly lower FAAH/a

to higher levels. This can lead to
appetite and weight gain.

FTO AT A

LEPR GGYYVY

al (good) melanocortin receptor sensitivity. Good appetite
regulation and fat metabolism.

4R

Also consider other SNPs on the pathway.

melanocortin pathway (via MC4R) to induce appetite. Normal

NPY NPY and AgRP are stimulated by ghrelin and inhibit the
(not increased) NPY signalling and appetite.
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Metabolics

A Guide to Metabolics

This guide contains detailed explanations of the pathways, genes and dietary/environmental factors
involved in metabolism. It looks at appetite regulation, nutrient sensing, sugar and fat metabolism,
cholesterol and bile synthesis, and mitochondrial function and inflammation.

Appetite Regulation

The brain plays an important role in food intake,
energy expenditure and body weight regulation.
The gut controls the brain's feeding behaviour
via hunger and satiety signals. These signals are
mediated by two opposing hormones - ghrelin
and leptin - which interact with the central
melanocortin system.

Ghrelin is commonly called the 'hunger
hormone' as it stimulates appetite, increases
food intake and promotes fat storage, via
receptors in the brain. As ghrelin is under
circadian control, it is higher in the morning
(daylight), prompting food seeking (foraging)
behaviour.

Leptin is the 'satiety hormone' which i
hunger after eating and stimulates meta
Levels are higher in the evening (
when they drop the brain interprets
loss of energy and hunger i

increased preference for calorie-dense (sweet
and high fat) foods. A SNP on FTO has been
consistently associated with higher body fat,
BMI, waist circumference and obesity (on
average 3kg heavier). Rhubarb and green tea are
both FTO inhibitors.

Cannabinoids promote ghrelin, food intake and
energy accumulation. FAAH (fatty acid amide

hydrolase) metabolises endogenous
cannabinoids including AEA(

MC4R), which together increase appetite.
Conversely, when energy is higher after eating,
urons that express POMC
(proopiomelanocortin) are recruited to
antagonise the actions of NPY and AgRP to
reduce food intake and stimulate metabolism.
AgRP and POMC neurons compose a unique
neural circuit known as the melanocortin
system.

The NPY gene is expressed in the central
nervous system and influences many processes,
including stress response, food intake, circadian
rhythms, and cardiovascular function. A SNP
confers significantly higher NPY and AgRP
activity, increased appetite and decreased
energy expenditure. This is associated with more
'foraging' behaviour towards food and alcohol,
and greater risk of obesity and metabolic
dysfunction. NPY is increased in obesity, which
can result in a vicious cycle. It is also associated
with maladaptive responses to stress (over or
under-eating).

The conclusion of this pathway is hunger.
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Metabolics

High Energy, Fed

Leptin interacts via its receptor LEPR in the
brain, tells it there is enough energy, and sends
the message of satiety and suppression of
hunger. As adipocytes (fat cells) produce leptin,
greater adiposity (fatness) results in higher
leptin levels. This can lead to 'leptin resistance'
(loss of sensitivity of the receptor) so one never
feels full. Variances on the LEPR gene can have
the same effect - lower sensitivity to leptin and
reduced satiety. Leptin sensitivity can be
increased with omega-3 fatty acids, exercise and
sleep.

After activation by leptin, the POMC protein is
cut into smaller pieces including MSH
(melanocortin) peptides. A SNP on POMC can
result in a shorter version of the protein and
fewer MSH peptides and less binding to MC4R
(melanocortin-4 receptor), resulting in greater
interest in food and impaired satiety. A high
protein diet including tryptophan (in chicken and
almonds) and olive oil can increase POMC and
help reduce appetite. Serotonin activates POMGC
resulting in similar satiety effects as lepti
addition to negative impacts on mood
mental health, low serotonin has bge
weight gain, obesity and diabetes.

nked to
is also

BDNF promotes growth, differentiation and
survival of neurons and synapses in the central
and peripheral nervous systems. In the
melanocortin system, BDNF plays an essential
role in regulating appetite and energy balance. A
SNP can reduce its activity and increase the risk
of obesity. BDNF can be increased by intense
exercise, vitamin D, curcumin, green tea, omega-
3-fatty acids and resveratrol.
The neurotransmitter dopam
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Metabolics

How to Read the Report

Genes Personalised Result

Results are listed in order of the gene short Your genotype result is shown as two
name. The 'rs' number is the reference letters (A,G,T or C) which represent the
sequence number that identifies a specific DNA bases present at that location.

location on the genome. It is also known as a
SNP (Single Nucleotide Polymorphism)
pronounced 'snip', polymorphism or mutation.

GPX1 AGY Less efficient removal of hyd
rs1050450 risk of accumulation and oxidative da

/

Arrow Direction

The“genotype result highlight indicates
the potential effect of the SNP on gene
function in a particular context.

The direction of the arrow indicatesfthe
potential effect of the SNP on g
where applicable - it can increase'@

activity, or neither.
RED the effect of the variant is

negative

the effect of the variant is
somewhat negative

GREEN no variation, or the effect of
the variant is positive

Pathway Diagram Key

CCofactor) ( Inhibitor)
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Lifecode

— Professional Genotype

Disclaimer

t be used for diagnostic or treatment
e for personal medical advice. Use the
ode Gx® solely at your own risk.

arranties or representations as to the accuracy
ovided herein. If you have any concerns about your
consult a qualified health professional.
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