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Summary of Results

Nutrient Metabolism

Food Intolerances and Sensitivities

Dietary Gene, Risk Your Your

. dati Dietary Gene, Risk Your o i s
Component rs Number Vanant Variant Fisk e Component rs Number Vanant Vanant FIRTRCTR G
—
: BCMO1, Focus on consuming preformed sources of MCM6, Slightly Limit dairy intake if you experience gastrointestinal
—— rs11645428 o8 2 Elevated | \itamin A. - 4988235 | COrCT A Elevated | symptoms.
: FUT2, Focus on consuming bioavailable sources of HLA,
NI mnizae . L CCOotGA L GA Elevated | \itamin B12. 152395182 &
1
Vitamin C Egzsm' L Del Ins Typical | Meet the RDA for vitamin C daily. sa i T
CYP2R1, HLA,
rs10741657 o rs2187668 “
Algorithm Elevated Consume 1000 IU (25 meg) vitamin D daily. Algorithm Medium Medium risk for gluten intolerance.
GC, HLA,
s2282679 GG GG
. COMT, . Meet the RDA for vitamin E daily from food sources HLA,
T rs4680 GG GA Typical | ich in vitamin E. 57454108 il
MTHFR, ; HLA,
Folate ey | CTorTT | 1T | Elevated | Meet the RDAfor folate daily. 54713586 M
MTHFD1, GG ADORAZ2A, — T Tvoical Follow the recommendations provided by the
rs2236225 rs5751876 ypi CYP1A2 gene section of this report.
Algorithm Elevated Meet the Adeguate Intake (Al) level for choline daily.
PEMT, cG
L Cardiometabolic Health
GC, -
TG ; Risk/ .
: rs7041 ] ] ) - E_hgt_‘“" . s Response J’;ur e, Rlﬁk{ Recommendations
Calcium Algorithm Elevated Consume 1200 mg of calcium daily. Component rs Number Variant Variant Response
GC
g CA . £ o
rs4588 . CYP1A2, Monitor performance after caffeine intake, and limit
Caffeine 2472300 GA or AA AA Elevated intake to 200 ma/day.
517342717 Glycaemic ET%}Z TT or GT GT Elevated Consume most grain products as whole grains.
HFE, Al Follow the recommendations provided in the Low —
gorithm GG Low ;
FLEN0562 ko Stalus scction. Tl GA or AA AA Elevated | Limit sodium intake to the Adequate Intake level
b = the for fat and
rs1799945 FADS1, ; Meet the RDA for omegab- LA fat and omega3- ALA
= rs174547 CCor CT 1L Typical fat.
| TMprsss, -
rs4820268 LIPC, Aim for 150 to 300 min/week of cardio and at least 2
51800588 TTor CT CcT Enhanced e B thening activiti
Low lron TFR2, it Meet the RDA for iron and consume sources of
Status rs7385804 Al & €A S vitamin C with iron-rich foods.
TF,
rs381164 A
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Marker

rs11645428

Your Variant

Your Risk

Recommendation

Since you possess the GG variant of the
BCMO1 gene, it is important for you to
meet the RDA for vitamin A. Consuming
foods that are higher in preformed active
vitamin A can help you to meet your needs
more easily. These foods include fish, liver,
eggs, and dairy products. Meeting your
recommendations for vitamin A will help
to support healthy immunity, vision, and
reproductive health. It will also act as an
antioxidant when consumed in the form of
beta-carotene (plant-sources). Women should
aim for 700 mcg RAE/day and men should
aim for 900 mcg RAE/day.

Vitamin A
(Beta-Carotene)

Vitamin A is a fat-soluble vitamin that is important for

eye health and vision, thus playing a role in optimizing
hand-eye coordination and visual precision, which are key
determinants of performance in many sports. Vitamin A
also contributes to a strong immune system to support
an athlete’s demanding training and competition schedule.
Beta-carotene is a precursor of active vitamin A and is
an antioxidant found in certain fruits and vegetables that
are orange-red in colour. Beta-carotene can be converted
to preformed vitamin A (retinol) in the body to exert its
biological functions. Research shows that individuals
with the GG version of the BCMO1 gene are inefficient

at converting beta-carotene to active vitamin A.* These
individuals are considered low responders to dietary beta-
carotene so consuming enough active vitamin A can help
ensure circulating levels of active vitamin A are adequate
to support vision, immunity and reproductive functions.

‘Listr & ot al. Single nucleotide polymorphiams upsiream from the b-carotens 15 15-monoxypenase pane
Infiuence provitamin & comnwersion efficency in femals voluresrs. Joumal o Metrition, 2012, 142 1813-33

BCMO1

Beta-carotene mono-oxygenase 1 (BCMO1) is an enzyme that plays

a key role in the conversion of beta-carotene into the active form of
vitamin A. Beta-carotene is the plant form of vitamin A. Individuals who
possess the GG version of the BCMO1 gene are inefficient at converting
beta-carotene into the active form of vitamin A. These individuals need
to ensure they are consuming adequate amounts of vitamin A, particularly
preformed vitamin A.

Sources of Vitamin A

High in

Preformed
Vitamin A

Pumpkin, tinned (2/1 cup) 1010 |
Carrots, cooked (2/1 cup) 650 ||
Sweel potato, boiled without skin (2/1 medium) 600 l
Light tuna (75a) 530 |
Spinach, boiled (2/1 cup) 500 |.
Buttemut squash (2/1 cup) 410 |
Goal cheese, hard (50g) 240 |
Eggs (2 large) 220 |.
Mackerel (F5g) 190 ||
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Vitamin B>

Vitamin Bi2 (cobalamin) is important for normal brain and
nervous system functioning. Vitamin Bi2 is also associated
with red blood cell (RBC) formation and aerobic capacity.
Megaloblastic anemia results from vitamin B deficiency
and is associated with elevated homocysteine, and results
in general feelings of fatigue and weakness. Megaloblastic
anemia limits the blood’s oxygen carrying capacity, thus
reducing its availability to cells, which may negatively impact
aerobic performance. Being deficient in vitamin By: is also
associated with pallor (pale skin) and irritability. Research
shows that some individuals are at a greater risk than others
for vitamin B2 deficiency based on the FUT2 gene.* Since
animal products are the primary sources of vitamin Bz,
individuals following a vegetarian diet are at an even greater
risk of vitamin B,, deficiency.

*Harm A et al. Common varants of FLI'T2 are associated with plasma vitamin 812 evwels. Natum Genetica.
2008 Dgl;2- 1160 (10040

FUT2

The fucosyltransferase 2 (FUT2) enzyme is encoded by the
fucosyltransferase 2 gene and is involved in vitamin By absorption
and transport between cells. Variants of this gene have been linked

to low blood levels of vitamin Bi: espedally when consuming a vegetarian
diet. However, for individuals with the risk variant, consuming adequate
vitamin B,, can help reduce the risk of vitamin B,, deficency.

Sources of Vitamin B12

Amount (mcg)

Clams, boiled or steamed (5 large) 29.0
Oysters, boiled or steamed (6 medium) 14.7
Atlantic herring (75g) 14.0
Fortified nutritional yeast (1 Thsp) 38
Beef mince, lean (75g) 22
Fortified plant-based baverage (1 cup) 22
Aflantic salmon (75g) 21

Lamb (759) 1.7
=0y ‘burger palty (1) 1.7
Eggs, hard boiled (2) 1.1
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Your Results
Marker
rs601338

Your Variant
G

Your Risk

Recommendation

Since you possess the GG or GA variant of
the FUT2 gene, you have an elevated risk
for vitamin B12 deficiency. It is, therefore,
important for you to meet the RDA for vitamin
B12 of 2.4 mecg daily. You should focus on
eating foods with a high bioavailability of
vitamin B12 (foods with a form of vitamin B12
that your body uses more effectively). Meat
and fish products have a higher bioavailability
than eggs or plant sources of vitamin B12,
including soy products or fortified plant-
based milks and meat altemnatives. If you
follow a vegetarian or vegan diet, you are at
an even greater risk for vitamin B12 deficiency
and depending on your food choices, a
supplement may be warranted.




Your Results

Gene Marker
FADS1 rs1/4547

Risk Variant Your Variant
LG of O TT

Recommendation

Since you possess the TT variant of the
FADS1 gene, your HDL cholesterol levels

are likely not impacted by the level of dietary
omegab- LA or your balance of omegab- LA
to omega3- ALA intake. Meet the guidelines
for healthy adults. Individuals should aim to
consume between %10-5 of energy from
omegab- LA and between %1.2-0.6 of energy
from omega3- ALA. Limit intakes of omegab-
LA coming from baked goods, fried foods
and other processed foods. For cooking,
baking and salad dressings choose canola oil,
which is an excellent source of omega3- ALA.
Other foods rich in omega3- ALA include flax
and chia seeds.

Omegab- and
Omegas- Fat

Higher consumption of polyunsaturated fats (PUFAs) is
associated with reduced risk of cardiovascular disease.
PUFAs include both omega6- fat, such as linoleic acid (LA),
and omega3- fat, such as alpha-linolenic acid (ALA). Since

our bodies cannot make omega6- LA and omega3- ALA,
these essential fats must be obtained from our diets. However,

consuming too much omega6- LA and too little omega3s-
ALA may have adverse health effects. Studies have shown
that a gene involved in the metabolism of these PUFAs can
adversely impact levels of HDL cholesterol ("good cholesterol”)
when dietary omegab6- LA intake is high,* or when the ratio
of omega6- LA to omega3- ALA is too high.**

*Lu Y &t al. Distary n3 and né- polyunsatwaied fatty ackd intake infemcis with FADS1 genatic varation 1o
affect totadl and HDL-cholesterol concenirations in the Doetinchem Cohort Study. Amerncan Joumal of Chnical

HUIRHAD- Par 3F et 1Poieic acid inemcts wilh FADS1 genetic varability lo modulale HDL-chalesteml and

obesity-relaled trails, Clnical NutAabon, 1888-37. 16832018
"*Helstrand S ef al intake evels of distary long-chain PUFAs modify the association bebwesn genetic varnation
in FADS and LOL-C, Journal of Lipid Research. 11688<1183 53 ;2012

FADS1

The FADS1 gene directs the production of an enzyme called fatty acid
desaturase 1. This enzyme converts omega6b- LA and omega3- ALA
to longer-chain PUFAs that particpate in inflammatory and immune
responses, which are key to musde recovery and general health.
Compared to those with the TT variant, individuals who have the CC
or CT vanant of the gene have lower levels of HDL cholesterol when
consumption of omega6- LA is high. Among those with the CC or CT
variant, increasing the proportion of dietary omega3- ALA to omegab-
LA promotes higher levels of HDL cholesterol.

Sources of Omega6- and Omega3- Fats

Omega3- Omegab-
ALA (g) LA (g)

Chia seeds (1 Thsp)' 1.9 06
Flaxseeds (1 Thsp)* 16 0.4
Canola ail (1 Tbsp)® 1.3 2.7
Walnuts (4/1 cup) 09 11
Edamame (2/1 cup)® 0.3 1.5
Salmon (75g)" 0.3 02
Sardines (759)° 02 0.1
Corn oil (1 Tbsp) 02 73
Wheat gemm cereal, toasted (1 Tbsp)"® 0.1 04
Tahini (1 Tbsp) 0.1 S
Safflower Qil (1 Tosp) 0.01 1.8
Sunflowar Seads (1/4 cup) 0.01 2.7

Sunflowear Gil (1 Tbsp) 0.01 4

*Helps achieve a higher balance of omega3- ALA to omega6- LA Source: Canadian Mutrient Fle
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Physical Activity

for Cardiometabolic Health

Physical activity has important benefits for mental health,
physical fitness, optimal body composition and the
prevention of many chronic diseases. Indeed, exercise
improves the function of your heart, lungs and blood
vessels, and it also has beneficial effects on blood lipids.
Scientists have demonstrated that the LIPC gene influences
blood levels of HDL cholesterol (the "good” cholesteral).
Research also shows that physical activity raises HDL
cholesterol to a greater degree among individuals who
have a particular variant of the LIPC gene, compared to
those who do not.*

*Graup el @, The 250-G=A promaober vadant in hepatic ipase associates with elevated fasting serum high-
density lipopmoisin cholesiernl modulaied by inleraction with physical activity in a shedy of 16,156 Danish
subjects. Jourmal of Clinical Endocrinology and Melabolism. 2299932204 2008

Atvmadd wl al. Physical Activily Mocdh less (R Efbect of LPL. LIBC, and GETF Folymiorohisms on HLUL-C Lywels

and the Risk of Myocardial infarction in Women of European Ancestry. Circulation: Cardiovascular Geneflics
B84 011

LIPC

The hepatic lipase gene, also known as LIPC, encodes an enzyme that
plays a key role in blood lipid metabolism. LIPC helps transport HDL
cholesterol to the liver, where further lipid processing takes place. Large
studies conducted in both men and women show that a genetic variant
in LIPC impacts the way HDL cholesterol levels increase in response
to physical activity. Generally, individuals who are physically active
tend to have higher HDL cholesterol concentrations than those who
are sedentary. However, even among those who are physically active,
individuals who carry the TT or CT variant in the LIPC gene display an
enhanced HDL-raising response when engaging in physical activity,
resulting in higher HDL cholesterol than individuals without this variant.

Types of Cardiovascular Activities

Moderate-Vigorous Intensity

SWIMIMming Race walking, jogging, running
Bnskly walking, hiking
(o km/hour or faster)

Cychng Water Aerobics

Tennis

Types of Muscle-Strengthening Activities

Lithng weights Working with resistance bands
Bodyweight training Push-ups, plyo-jumps
Higher intensity yoga .
anet-Pilaes Core fraining
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Your Results

Gene Marker
LIPC rs1800588

o

Your Response

Recommendation

Since you possess the CT or TT variant of
the LIPC gene, you have an enhanced HDL
cholesterol-raising response from physical
activity. Engage in 150 to 300 minutes of
moderate-to-vigorous intensity exercise per
week. This can be met through 30 to 60
minutes of moderate-to-vigorous intensity
aerobic exercise five days per week in bouts
of 10 minutes or more. This will ensure that
you reap the benefits of physical activity not
only for your cholesterol levels, but also body
composition, weight management, mental
health, blood pressure, bone health, blood
sugar, and many other health-related factors.
You should also include muscle strengthening
activities at least 2 days per week.




Your Results

Gene Marker
GLUTZ2

Risk Variant
CTorTT CT

Recommendation

Since you possess the CT or TT variant of
the GLUTZ2 gene, you are at an increased risk
of over-consuming sugar and may be more
likely to enjoy sweet foods and beverages.
Aim for less than %5 of your total daily energy
intake from added sugar. There are key
times when consuming simple sugars, such
as those found in sports beverages, gels

or chews can benefit athletic performance.
For example, when high-intensity training is
sustained for more than 60 minutes, sugar-
containing foods and beverages can help

to prevent depletion of muscle glycogen
stores and maintain blood sugar levels. This
can have a positive impact on performance.
However, too much added sugar can lead
to cardiometabolic disease and increased
fat mass, which may hinder athletic
performance.

Sugar Preference

Sugar intake is partly determined by our sweet taste
preference and cravings for certain foods and beverages.
There is considerable variability in individuals’ preferences
and cravings for sweet foods and beverages. There are
many factors that may impact your preference for sugary

foods including the age that you are first introduced to sweets,

and psychological associations between consuming these
foods and certain life experiences or emotions. In addition
to 'pleasure-generating’ signals in the brain given off in

response to eating or drinking something sweet, there are

specialised areas in the brain that regulate both food intake

and glucose (sugar) levels in the body. Research has shown
that your intake of sweet foods can be determined by a
genetic variant that regulates blood glucose levels in your
body. People who carry the variant associated with higher
sugar intake are also at higher risk of dental caries (cavities).

GLUT?2

Glucose transporter type 2 (GLUT2) is involved in regulating glucose
(sugar) in the body. The expression of this gene has been found in
areas of the brain that are involved in controlling food intake. Individuals
who possess the TT or TC variant of this gene seem to have a greater
preference for sweet foods and beverages and are more likely to over-
consume sugar.* In addition, those who have the variant associated
with higher sweet food intake, have also been shown to have a higher
risk of dental caries.** For many athletes, longer training sessions,
races and competitions often require sugar-containing sports drinks,
gels, or chews to meet fuel needs. However, for optimal health, it is
important to limit added sugars in your regular diet.

*Eny KM &t al. Genetic variant in the glucose ransportar fype 2 is associaied with higher intakas of sugars in
two disfinci populations. Physiol Genomics. 60-355:(3 332008

*"Kulkarmi GV et al Assoc@aton of GLUT2 and TAS 1R genotypes with nak for dental canes, Canes Ressarch
2547318 2013

Sources of High Sugar Foods

Amount (g)
lced cappuccino (2 cups) HE
Cofa (1 can) 36
Citrus juice, frozen, diluted (1 cup) 32
Sports beverage (2 cups) 28
Caramels (40g) 26
Milk chocolale (50g) 26
Maple syrup (2 Tbsp) 24
Jellybeans (10 beans) 20
Popsicle (75g) 10
Jam (1 Tbsp) 10

Source Health Canada's Nutrient Value of Sorme Comimon Fobds
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Eating between
Meals

Eating between meals (i.e. snacking) can be beneficial

if snacks are healthful and the extra calories are not in
excess of those needed to maintain a healthy weight.
Healthy snacks can assist with regulating blood sugar
levels and weight, curb food cravings and provide fuel

and recovery needs during training. However, for many
busy athletes, snacking is often an unhealthy habit due to
snack-food choices and/or excessive calorie intake beyond
one’s needs. For your overall health and wellness, it is
important to manage emotional eating, and focus on more
healthful snacking when you feel hungry or need fuel to
train or compete. Some reasons for emotional eating may
include boredom, habit (i.e. eating in front of the television),
stress, frustration, anxiety or loneliness. Scientists have
also now discovered that variations in the MC4R gene
are associated with the likelihood of eating between
meals driven by the desire to eat more or less frequently
depending on your genotype.*

*Stutzmann F af al Comman geneiic vanation near MC4R & associated with eating behaviour patema in
European populations. Int J Obes. ATE- 333732009

MC4R

The MC4R gene codes for the melanocortin 4 receptor, which is found
in the hypothalamus region of the brain. This is an area of the brain that
controls hunger and appetite. The MC4R gene plays an important role
in appetite regulation and hunger cues. Research shows that individuals
with the CC or CT version of the MC4R gene are more likely to eat
between meals often and have a heightened appetite.

Replace these foods... with these foods..

Lrsps Whole wheat pita with hummus

; Whole wheat Enalish muffin with
Muftin peanutl butter
Ice cream with loppings Low-fat yogurt with fresh bernes

tresi mix with added osls Fibre-rich cereal with milk/altemative

or sweels
Veggie' crisps Fresh vegetables with low-fal dip
Pasta salad Mixed salad lopped with chickpeas

MNachos and cheese dip Whole wheat crackers with low-fat

cheese
Potato cnsps MNatural popcom
Pizza slice Half a urkey sandwich with veggies
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Your Results

Gene

MC4R rs17782313

Risk Variant Your Variant

cCcorci

Your Risk

Recommendation

Since you possess the TT variant of the
MC4R gene, you have a typical risk for
eating between meals. To maintain a healthy
metabolism, avoid going longer than six
hours without eating during the day. Monitor
and respond to hunger cues, which may
include a lack of energy, mood changes,
stomach growling, weakness, dizziness, or
having a headache. Choose healthy snacks
that are not excessive in calories.




Your Results

Gene Marker
ACTN3 rs1815739

Implications

Since you possess the CC variant of the
ACTN3 gene, you have the highest possible
genetic advantage to excel in strength and
power-based activities as determined by
this gene. Strength/resistance exercises are
important for strengthening bones, muscle
and connective tissue, reducing injury risk
and improving athletic performance. Aim to
participate in strength/resistance training at
least two days per week.

Power and
Strength

Strength training and resistance exercise are considered

a fundamental part of all athletes training programs, including
those involved in endurance, team and strength/power
sports. The benefits of strength and resistance training

in both competitive and recreational athletes have been
well documented and include improvement in athletic
performance, reduced risk of injury and positive impacts

to muscle, bone and connective tissue. Strength/resistance
exercises also help to maintain or achieve a lean physique

and an ideal body composition for optimal sport performance.

Different forms of strength/resistance exercises include free
weights, weight machines, resistance bands and your own
body weight. Research shows that the ACTN3 gene plays
a major role in your genetic predisposition to excelling in
strength and power-based activities.*

*Ma F ef al, The association of sporl performance with ACE and ACTHI genslic polymorphisms
3 sysiemaiic review and meia-analysis. PLoS One. B 201 354685

ACTN3

There are two types of muscle fibres: slow twitch and fast twitch. Both
fibre types are needed in all sports and exercises, however there will be
a higher use and demand for one fibre type versus the other depending
on the sport. Fast twitch muscle fibres contract with greater speed and
force, which are needed for short bursts of intense activities including
sprinting, jumping and acceleration and change of direction in team
sports, Slow twitch fibres contract for longer periods and at lower
intensities and are used in activities such as longer distance endurance
sports like cross-country skiing, running, swimming and cycling.

The ACTN3 gene encodes the alpha-actinin3- protein, which is only
expressed in fast twitch muscle fibres. Therefore, certain variations

in this gene can be benefidal for exercises or sports requiring strength
and power. In particular, individuals with the CC variant of ACTN3 are
more likely to excel at power or strength-based sports. Those with
the TC variant have a slightly enhanced power and strength potential.*

*Garion and North. The eflect of helerozygosily for the ACTHI null abizie on human musci performance
Med Sci Sports Exerc. 201 5 [Epub ahead of prinf].
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Endurance

Endurance sports include running, cycling, swimming, rowing,
dancing and many team sports. These sports require effort
over a longer sustained period of time as opposed to shorter
duration anaerobic sports requiring large bursts of power.
Your VO2 max or maximal aerobic capacity is a measurement
of the maximum amount of oxygen that your body is able
to process during 1 minute of exercise and is a marker

of physical fitness. A higher VO2 max generally results

in a performance advantage when it comes to endurance
sports, although many factors play a role. Research shows
that there are several genes that impact your genetic
predisposition to excelling in endurance sports.* In some
of these genes, certain versions of the gene have also been
shown to improve your endurance capacity in response

to endurance training more effectively and to a greater
magnitude, compared to other versions of the gene. **

“Ahmetoy | el al, Genome-wids association siudy danti fes thres povel genetic marksms essocaled wilhy sl
endurance performance. Biol Sport. 9-3:(1 13232015, dot2 08318621124 56810 5604

Santiaga C &t al. TrpedArg polymomphism (n ADR B3 gene & associaled with elte endurance pedormance

Brifish Journal of Sporis Medicne. 9451472011

* Farehska 4 et al The GSTP1 31346 polymamphism modolates the canioeapiraiony responss o sembie
trainimg. Bial Spodt. 266-31:261,2014

He &t & NRF2 genolype impmves endurance capacily in esponss to training. it J Sport Med, 2007
T21-28:71T.

Stefan &f al. Genelic Variations in PPARD and PPARGC1 A Delerming Milothandrial Funchon and Change in
Aerobic Lifestyle Intervention. J Chin Endocrinol Metab. 1833-1827 92 2007

NFIA-AS2, ADRB3, NRF2,
GSTP1 & PGCla

NFIA-AS2, ADRB3, NRF2, GSTP1 and PGC1la are all involved in
physiological processes that impact your endurance abilities. Individuals
with the CC variant in the NFIA-AS2 gene tend to have greater VO2
max, which is advantageous for endurance exercise. Variations in the
ADRB3 gene are more common among world-class endurance athletes
compared to non-athlete controls. The NRF2 gene plays an important
role in the production of mitochondria, the power houses of the cell,
and those with the AA variant improve their endurance in response to
exercse training. Variation in the GSTP1 gene is also associated with
differences in VO2 max responses to aerobic training and individuals
with the GG and GA variants have greater improvements, Finally, the GG
variant of the PGC1a gene is associated with improved aerobic fitness in
response to endurance training. Together, these genes can predict your
genetic advantage for excelling in endurance activities and sports.
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Your Results

Genes Markers

NFIA-AS2 rs1572312
ADRB3 rs4994

NRF2 rs12594956
GSTP1 rs1695

PGCla rs8192678

#
T
Algorithm CA
AG
AA

Implications

Based on your DNA, your endurance potential is
typical. You may need to increase your training to

a greater extent than an individual with a genetic
advantage to achieve the same level of cardiovascular
fitness. Aim to get 150 to 300 minutes of moderate-to-
vigorous intensity exercise per week. Your goals and
detailed training recommendations are sport-specific
and should be reviewed with your coach or trainer.




WNT16

Your Variant

CCor IC TC

Your Risk

Implications

Since you possess the CC or TC variant of the
WNTL16 gene, you have an elevated risk for low
BMD and bone fracture. Exercise protocols
that produce high mechanical forces in the
skeleton can increase bone density and strength.
For example, sports such as basketball and
volleyball, or fitness classes that include running
or jumping can all help to improve bone density.
In addition, resistance exercise using your own
body weight, free weights or machines has been
shown to strengthen bones. Daily activities such
as running up stairs, carrying heavy groceries or
gardening also help to maintain bone strength.
Aim to engage in both weight-bearing and
resistance exercises most days of the week. Be
sure to seek expert guidance before trying new
or more challenging exercises. It is also important
to ensure adequate intakes of protein, calcium,

vitamin D and antioxidants for optimal bone
health.

Bone Mass

Osteoporosis and osteopenia are common bone diseases
that occur more often in older adults but can develop at any
age. Both involve a deterioration of tissue, resulting in low
bone mineral density (BMD) and compromised bone
strength. Osteoporosis can develop without any signs or
symptoms and is characterised by low BMD and a high
risk of bone fracture. Osteopenia is also characterised
by reduced BMD and can predict later development of
osteoporosis and fracture risk. Low bone mineral density
in athletes, regardiess of their age, is associated with
stress fracture injuries. Menstrual dysfunction, in addition
to low energy intake, can also increase a female athlete’s
risk for bone and stress fractures. The rate of bone loss is
influenced by factors such as nutrition and exercise, with
some forms of exercise slowing the rate of loss and even
increasing BMD and bone strength. Genetic variation also
contributes to differences in BMD levels across individuals.
Research shows that a genetic variant in the WNT16 gene
is associated with a greater risk of low BMD and increased
risk of fracture.*

*Theng et al, WNT1E influsnces bome minaral densily, cortical bornm thickness, bone strenglh, and osteoporatic
racture el PLOS Gensbes. 20128, &1002745

WNT16

WNT16 encodes a protein belonging to the WNT family of genes,
which is involved in the regulation of bone formation. WNT16 has been
associated with bone mass and structure across all life stages, and it is
an important determinant of BMD, bone strength, and risk of fracture.
Individuals who possess the CC or TC version of the WNT16 gene are
predisposed to having a lower BMD and higher risk of bone fracture,
compared to those with the TT variant. It is particularly important for
individuals with the CC or TC variant to engage in weight-bearing
exercises and to ensure they consume adequate amounts of protein,
vitamin D and calcdum, which are essential nutrients for bone health.

Types of Weight Bearing Activities

Walking Running
Hiking/trekking Tennis
Jogging Team Sports

Types of Resistance Activities

Lithng weights Working with resistance bands
Using weight machines Push-ups
Squats Lunges

EXERCISE PHYSIOLOGY, FITNESS AND INJURY RISK | PAGE 42

Achilles Tendon
Injury

Your Achilles tendon starts at the bones in your heels and
continues up to your calf muscles. It is one of the largest
and strongest tendons in the human body. This tendon
gives you the ability to point your toes and extend your foot.
Unfortunately, injuries to the Achilles tendon are common.
They typically arise from training exercises that require a
sudden surge of energy such as plyometric training and
uphill sprinting, and are more common in athletes compared
to the general population. Symptoms of an Achilles tendon
injury include extreme pain, tenderness, swelling, or stiffness
along the back of your foot and above your heel. Your risk
of developing an Achilles tendon injury depends in part on
the COL5A1 gene.*

*September AV ef al. Varanis within the COLSA1 gene are associated with Achilles tendinopathy in two
populations. Bl J Spof Med, 38543357, 2009

COL5A1

The COL5A1 gene directs the body to produce a protein called collagen
alphal-(V) chain, which plays an important role in the creation of collagen.
Collagen is the protein that is used to make connective tissues in the
body. Given the role of the COL5A1 gene in the creation of connective
tissue, scientists have studied the link between this gene and Achilles
tendon injury risk. Research has shown that individuals with the CT or
TT variant of COL5A1 gene have a higher risk for developing an Achilles
tendon injury.

Dynamic Stretching Warm-up

Side lunges Warnor pose
Heel raises Tip-toe walking
Walking lunges with rear leg extension Mountain climbers

Lower Leg Strengthening Exercises

Seated calf raises Weighted toe raises

Standing calf raises Antenor tibialis isometncs

Higher Risk Exercises for Achilles Tendon

Box jumping Hill spnnts

Plyometncs Sled pushes
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Your Results

Gene Marker

COL5A1 rs12722

Risk Variant Your Variant
CTor TT CC

Your Risk

Implications

Since you possess the CC variant of the
COL5A1 gene, you have a typical risk of
developing an Achilles tendon injury. To
decrease your risk, be mindful of exercises
requiring a surge of energy or overextension
of this tendon through certain exercises such
as plyometrics and uphill running. Preventive
measures also include additional stretching of
yvour calf muscles and increasing the duration
of your warm up and cool down during
exercise sessions.




Additional Genetic Insights for

Health and Wellness

The table below includes genetic markers that provide additional insights for health and wellness. These insights
come from research studies on genetic variation and its association with health-related outcomes, such as the
association for a genetic marker with having a higher level of a nutrient circulating in the blood. This section differs

given for the markers in the following mble Talk to your healthcare provider about general strategies you can

implement to optimise your health given these additional health-related insights.

Gene,
rs Number

Gene
Function

Risk/

Response

Variant

Your
Varant

MNutrients

Your Risk/
Response

Implications

i

i|

of Long-Term

T
' |  TRPM, IHPERCE B You have an elevated risk of low levels
Magnesium rs11144134 l:F.rnfngn-snsﬂum TTorCT CcT Elevated of magnesium.
T —
SLC30A3 is a -
Zinc SLC30A3, s cC cC Bl Yﬂurhave an elevated risk of low levels
rs11126936 transporter of zinc.
]
' AMYlisa - " "
AMY1, 4 Your ability to metabolise starch is
Starch 4244372 ﬂ:agmstam AA AT Typical typical.
P
' . APOAS is a :
; Intergenic — You have an elevated risk of low
Vitamin E 512272004 cng;pl_:l:n;nt CC or CA CA Elevated Py
Inflammation and Antioxidant Capacity
ADIPOQ, s Your levels of adi i likely to
. is an anti- S our s iponectin are li
Adiponectin rs17366568 inflammatory GA or AA GA Diminished be diminished.
T :
Interleukin 6 0y nglilsrma;m GG or GC GG Elevated Your levels of interleukin 6 are likely to
rs1800795 lnrarid be higher than normal.
T T— Your SOD2 enzymatic activity, which
Superoxide SOD2, SOD2 is an o s ey e
; nt or CT CcT Diminished | affects antioxidant capacity, is
Dismutase 2 rs4880 antioxida diminished.
T —— NOS3 is ” _—
b ; NOS3, involved in ; Your plasma nitric oxide levels are
Nitric Oxide i GTorTT GG Typical likely to be typical.
Eating Habits
T ——
NMB, , You have a typical susceptibility to
Finger 51051168 eating 1l Gl Typical | 1 nger,
behaviour
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Gene,
rs Number

rs17300539

Gene
Function

Risk/

Response

Variant

Weight Management

AA or AG

Your
Variant

Your Risk/
Response

Typical

Implications

You have a typical risk of regaining
weight after weight loss.

Rotator

Cuff Injury

MMP3,

tissue
remodeling

DelA

Elevated

Weight Loss and insulin
Sleep and Lifestyle
Short S| K You have a typical risk of short slee
eep CLOCK, regulates the = ou a typical ns ort p
Duration rs1801260 crcadian | CCorTC T Typical | 4 ration.
rhythm
—hd AL &
Alco ALDH2 involved in 1 You have a typical sensitivity to the
Sensitivity w671 alcohol AA or AG GG Typical | ofracts of drinking alcohol.
Cardiometabolic Health
—
Total APOAS, APOAS B 2 , You have a typical risk of high total
Cholesterol e ISl ] o LY L Typieal | cholesterol,
T iy ha | sk of high
ABCGS, involved in . You have a typical risk of high LDL
rs6544713 | cholesterol | TTOFCT £5 L o O (R
T ABCAL i
ABCA1, involved in . You have a typical risk of low HDL
Cholusterol rs1883025 | cholesteral | 11 OF TC L Typical | 4 lesterol.
transport
e ha sed risk of high
: ) ANGPTLS, involved in You have an increased ris ig
Triglycerides rs10889353 | reguiating lipid AA or CA AA Elevated trigiycerid
metabolism
astin ADCYS =t Vi his kvl
F g ' involved in ou an increased ri r hig
Glucose rs11708067 insulin AA or GA AA Elevated | ¢ oting glucose.
IRS1 i Veish oiad i
1 : involved in ou have aninc ' r hig
Insulin 2943641 insulin CTor CC cT Hlovated | . &n cicentrations.
signaling

You have an elevated risk of having a
rotator cuff injury.
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