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Things to consider
We advise that you consult with your healthcare practitioner before you start any diet program recommended in this
report. These recommendations may differ based on your age, height, weight or activity levels. Further, the diet
recommendations in this report apply to over 18 years old. Please consult your healthcare practitioner about any diet
and lifestyle changes if you are under 18 years of age. The information in this report is not intended to treat, diagnose
or cure any medical condition or disease.
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ABOUT THIS REPORT
What are genetics and nutrigenomics?

How was your report created?



Your DNA was extracted from the cheek sample you provided
and was analyzed at myDNA’s NATA accredited laboratory in
Melbourne, Australia.

Your DNA contains information that determines the
characteristics that are with you at birth. These include hair and
eye color, and other characteristics such as how you process
nutrients. This genetic information affects you from the inside.



Your environment, nutritional intake, and lifestyle also play an
important role. These factors affect you from the outside.



The interaction between nutrients and genes is referred to as
nutrigenomics.

Based on the available information found in the published
literature, each gene has been assigned a category according to
the likely clinical significance.
The three categories are:

 Least favorable

 Less favorable  Normal/favorable

 Recent research has revealed the value of nutrigenomics testing
for personal use. Individuals who are guided by their genetic
profile are more likely to make sustainable, long-term and
healthy changes to their lifestyle, including their diet and
exercise behavior.

It is important to note that this categorization does not relate to
the exact number of risk variants. For example, two risk variants
may only have a moderate influence on risk and be allocated a
less favorable finding (orange dot).

What is the myDNA Comprehensive Wellness Report?

What are our recommendations based on?



The myDNA Comprehensive Wellness Report is designed for
individuals looking to optimize their health and wellbeing.





Our goal is to empower you to take more control in improving
your quality of life. This report can assist you in understanding
how your genes can influence:

Our recommendations are based on a rigorous review of all
the current scientific literature that relates to your genetic
type.



We have developed an Evidence Rating System that explains
the quality of the relevant scientific findings.



We believe that this Evidence Rating System also provides
scientific transparency as part of our commitment to you.







Your body size and weight;



Your ability to lose weight;



Your appetite and eating behaviors;



How your body stores and processes dietary fats;



Your risk of having an abnormal cholesterol profile;



Your vitamin, mineral, and other nutrient needs;



Your sensitivity to specific tastes, foods and drinks; and



Your power, endurance, recovery and injury risk when you
exercise.

Understanding your genetics can help bring you one step
closer to making more personalized health, wellbeing and
lifestyle changes.

For a complete description of the types of studies and the
evidence rating system used, see Section D at the end of the
report.

What are the limitations of this report?


Each genetic marker tested is only one factor that predicts
the likelihood of a particular outcome. However, your
lifestyle, diet and the environment to which you are exposed
have an impact on the final effect predicted by your genes.
Such external factors cannot be taken into consideration in
this report.



Should you be concerned about specific parameters and
levels of nutrients, you should speak with your healthcare
practitioner regarding this, and discuss further testing.



Please note we do not provide specific dietary
recommendations for people with celiac disease, diabetes,
allergies or other health conditions affecting diet and weight.
Pregnant and/or breastfeeding women may have other
dietary considerations. We encourage individuals to consult
a healthcare practitioner for such advice.



The information in this report doesn’t serve to diagnose any
diseases or genetic defects, as it doesn’t predicts the risk and
likelihood of certain genetic outcomes. It is also not intended
to treat, diagnose or cure any medical condition or disease.

You and your healthcare practitioner will be able to make better
decisions about your health and you may be inspired to make
lasting changes to your lifestyle.

What are we testing?
As human beings, we all have the same set of genes, but small
variations within each of these genes make us different from each
other. These individual variations have also been shown to predict
certain aspects of your health. Analysis of such genetic variations
provides the basis for your report.
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A

YOUR GENETIC SUMMARY

WEIGHT MANAGEMENT
The balance between the number of calories you consume and the calories you burn is important for your weight
management. This balance is controlled by a combination of your DNA and your environment. Your DNA controls your
weight from within by influencing your appetite, your food choices, how quickly you burn calories and how fat is stored
around your body. For each person, the relative influence that their DNA has on their body is different and unique.
Based on the scientific literature that investigates the interaction between DNA and nutrients, we have created your
personalized profile to help focus your attention on the dietary and lifestyle factors that are most relevant for you. We
hope to empower you to make better decisions in your everyday life that will influence your long-term weight and
health.

WHAT DO YOU NEED TO FOCUS ON TO BETTER MANAGE YOUR HEALTH?
Based on your DNA markers, the following dietary/ lifestyle factors are important for your health and weight
management. This information is unique to you, so please consider these factors when making decisions about your
health and wellbeing.

Pay close attention: more effort required

MODERATE IMPACT
DIETARY/
LIFESTYLE
FACTORS

YOUR PROFILE

PREDICTED OUTCOME

RECOMMENDATIONS

Protein Intake
Physical Activity



FTO

Weight, appetite and obesity
You are likely to have an increased appetite and
an increased tendency to overeat. This can lead
to weight gain and a moderately increased
chance of obesity.





Limit total calories.
Higher protein intake.
Regular moderate exercise.

Energy balance
(calorie intake
and physical
activity)



UCP1

Energy expenditure
Your gene variation indicates that you are likely
to have decreased thermogenesis (the ability to
burn calories to produce heat) and lower resting
energy expenditure (the rate at which your body
burns calories while resting). This can lead to
weight loss difficulties when dieting.




Reduce calorie intake.
Regular physical activity.

Starch
(carbohydrates)



AMY1

Starchy carbohydrates breakdown
Your gene variation indicates that your body
produces a moderately high amount of amylase
(the enzyme that breaks down starch) in your
saliva. This gene variation is less likely to
influence your risk of obesity.





Eat slowly.
Chew each mouthful properly.
Choose healthy sources of starch
such as beans and legumes.
Exercise.

No specific action: least effort required

FAVORABLE IMPACT
DIETARY/
LIFESTYLE
FACTORS
Total Fat
Polyunsaturated
Fat

YOUR PROFILE



PPARG



PREDICTED OUTCOME
Fat storage
Your gene variation suggests that, if you are not
overweight, when you eat more food than your
body needs, most of the excess calories are not
converted straight into body fat.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE

RECOMMENDATIONS



Limit total fat intake.
Moderate aerobic activity.
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YOUR GENETIC SUMMARY
No specific action: least effort required

FAVORABLE IMPACT
DIETARY/
LIFESTYLE
FACTORS

YOUR PROFILE

PREDICTED OUTCOME

RECOMMENDATIONS

Total Fat
Saturated Fat



MTIF3

Body size and weight regain
Your gene variation does not influence your
chance of having an increased body size or your
ability to maintain weight loss over time.



No specific dietary
recommendations for this genetic
result.

Total Calories
Aerobic
Exercise



ADIPOQ

Fat burning
Your gene variation does not influence your
levels of adiponectin (a hormone that initiates
fat break down and boosts metabolism).



No specific dietary
recommendations for this genetic
result.

Snacking
Emotional
Eating



MC4R

Snacking and eating habits
Your gene variation has not been associated
with increased snacking, emotional eating, food
cravings or a higher chance of obesity.



No specific dietary
recommendations for this genetic
result.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE

CAsdm1411 UHtest – Page | 4

A

YOUR GENETIC SUMMARY

TASTE SENSITIVITIES AND FOOD RESPONSE
When you take the first bite of a certain food, the taste buds in your mouth signal information about its chemical
composition to your brain. This is how you perceive taste. The intensity of that taste is influenced by many factors,
including your DNA. This defines your taste preferences which in turn determines, to some extent, what kind of foods
you eat and how much you eat, which ultimately influences your overall health. In this part of the report, we unravel
how your DNA affects your preference for specific tastes.
We also look at how your DNA affects the processing of some foods or drinks and any sensitivity-related response. For
example, while some people can drink milk with no issues, for others it can create some less favorable symptoms. Same
goes for caffeine or other foods and drinks. The type of the food response we described is often referred to as food
intolerance and does not involve the immune system or cause allergic reactions. Your DNA can affect your tolerance
to some foods and your body’s response to them. Although your DNA cannot be changed, your lifestyle choices can.
By understanding yourself more, you can be empowered to make positive lifestyle changes that work best for you.
It is important to note that we do not test for food allergies or intolerances which can cause immune reactions in the
body.

HOW DOES GENETICS AFFECT YOUR PREFERENCE AND RESPONSE TO CERTAIN NUTRIENTS?
Your DNA may affect your preference and processing of the following nutrients. Consider the implications that these
results may have on your food preference and response, assess your dietary intake and where necessary, take action
following the recommendations below.

Close attention is required

LIKELY IMPACT

SENSITIVITIES
Bitter foods and
drinks

Sugar

YOUR PROFILE

 TAS2R38

 TAS1R2

PREDICTED IMPACT

RECOMMENDATIONS

Preference to bitter taste
You are likely to have a greater sensitivity to
bitterness. As such, you may have a decreased
preference for bitter vegetables that are rich in
antioxidants. Your gene variation is also
associated with a greater preference for foods
that are high in fat and salt.




Preference to sweet foods
You are likely to have a reduced perception of
sweetness. As such, you are likely to consume
larger quantities of sweet foods.








Dairy (lactose)

 MCM6

Lactase persistence (dairy processing)
You are likely to have a decreased ability to break
down and digest the lactose found in dairy
products. This increases your sensitivity to milk
and some dairy products. On average, it takes
one glass of milk to produce symptoms, but the
level of tolerance may vary among individuals.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE






Assess your dietary intake.
Make sure you consume a variety
of vegetables.
Decrease intake of fatty and salty
foods.

Assess your dietary intake.
Control your sugar intake.
Choose natural source of sugar
such as whole fruit over added
sugar.
Include protein in every meal.
Limit dairy intake if necessary.
Consider milk alternatives (lactose
free, soy, cashew, almond, rice or
oat milk).
Consider a lactase enzyme
supplement.
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YOUR GENETIC SUMMARY
Watch these in your diet

POSSIBLE IMPACT

SENSITIVITIES
Caffeine

YOUR PROFILE

 CYP1A1CYP1A2
AHR

PREDICTED IMPACT

RECOMMENDATIONS

Caffeine metabolism and consumption
You have a normal ability to process caffeine.
Your genetic result is associated with average to
slightly more caffeine consumption.




Consume caffeine earlier in the
day.
Aim to stop drinking caffeine a
few hours before bedtime.

Caffeine

 ADORA2A

Caffeine, anxiousness and sleep disturbance
You may be moderately prone to side effects
from caffeine. These include some anxiousness
and sleep disturbance with larger amount of
caffeine.



Adjust your caffeine intake if
necessary to reduce your chances
of anxiousness and sleep
disturbance.

Caffeine

 CYP1A2

Caffeine booster
Inducers are unlikely to boost your ability to
process caffeine. Inducers include cruciferous
vegetables, tobacco smoke (not recommended)
and certain medications.



Reduce caffeine intake as the day
progresses.
Adjust caffeine intake before
bedtime.
Consider decaffeinated
beverages as an alternative.

FAVORABLE IMPACT

SENSITIVITIES
Fats and oils



No specific action required

YOUR PROFILE

 CD36



PREDICTED IMPACT
Preference for fats and oils
Your gene variation is associated with an
improved ability to taste oils and fats in foods.
This reduces your preference for foods with
added fats and oils.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE

RECOMMENDATIONS


No specific dietary
recommendation based on the
result of this gene.
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YOUR GENETIC SUMMARY

HEART HEALTH
Cholesterol and triglyceride levels and blood pressure are two parameters that determine your hearth health. These
can be influenced by many factors such as your diet, your lifestyle and your DNA. Cholesterol is an essential type of
fat that is carried in the blood and helps your body to build new cells, protect nerves, and produce hormones. Your
liver can produce most of the cholesterols needed for these processes, but you can also get cholesterol directly from
the foods you consume.
Too much blood cholesterol can compromise your heart health. Cholesterol in the blood has two main components:
high-density cholesterol (HDL-C) and low-density cholesterol (LDL-C). A higher level of HDL-C or “good cholesterol”
is favorable as HDL can help to keep excess cholesterol from building up in your blood vessels. Instead, LDL-C is not
as desirable as it is linked to cardiovascular health problems. Maintaining a healthy diet low in saturated and trans-fat
and maintaining an active lifestyle can help manage your cholesterol levels.
Triglycerides are another form of fats in the blood that can influence your heart health. Factors that can raise triglyceride
levels include being overweight, consuming excess calories from refined and sugary foods, drinking too much alcohol,
and having type 2 diabetes and/or kidney disease.
Your blood pressure naturally fluctuates all the time, depending on your activities. High blood pressure is defined as
such when your blood pressure is persistently higher than normal. This can lead to cardiovascular issues. Physical
activity, weight and alcohol consumption are some factors that can influence your blood pressure.
This part of the report identifies some of the genetic factors that can affect your cholesterol balance, your triglyceride
levels, and your blood pressure and offers suggestions on what you can do about it. Remember, your DNA is only one
piece of the puzzle and does not entirely determine your destiny. You can always improve your lifestyle to achieve
better health.
Keep in mind that the only way to find out your cholesterol and triglyceride blood levels is via a blood test. Blood
pressure can be measured and monitored using a blood pressure monitor.

ARE CERTAIN NUTRIENTS LIKELY TO IMPACT YOUR HEART HEALTH?
Based on your genetics, these are the nutrients you need to focus on to keep your heart healthy. If you have any
concerns about your cholesterol levels, triglyceride levels or your blood pressure, consult your healthcare practitioner
for further advice. The recommendations below may be considered to help normalize your cholesterol profile.

Focus on these

HIGHEST IMPACT

NUTRITIONAL
FACTORS

YOUR PROFILE

PREDICTED IMPACT

RECOMMENDATIONS

Total Fat
Monounsaturated
fats

 LIPC

Cholesterol and triglycerides
Your gene variation is associated with a
reduced ability to process dietary fats. This
increases your chance of having an abnormal
lipid profile (cholesterol and triglyceride
levels).




Monitor your lipid profile.
If cholesterol/ triglyceride levels are
elevated:
o Limit total calories.
o Limit total fat intake.
o Favor polyunsaturated
fats.
o Limit monounsaturated
fats.
o Limit saturated fats.
o Regular vigorous exercise.

Salt (Sodium)

 GRK4

Salt influence on blood pressure
Your gene variation indicates that you are
likely to have a reduced ability to clear dietary
sodium, especially when your sodium intake is
high. You may be more sensitive to the effects






Assess your daily intake of sodium.
Monitor your blood pressure.
Limit your sodium intake.
To cut down on sodium:
o Eat plenty of natural,
unprocessed foods.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE
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YOUR GENETIC SUMMARY
Focus on these

HIGHEST IMPACT

NUTRITIONAL
FACTORS

YOUR PROFILE

PREDICTED IMPACT

RECOMMENDATIONS

of too much sodium in your diet, which may
also affect your blood pressure.

o
o
o

FAVORABLE IMPACT

NUTRITIONAL
FACTORS
Wholegrain
(Fiber)

No specific action required

YOUR PROFILE

 APOA5

PREDICTED IMPACT
Triglycerides
Your gene variation does not influence your
chance of having high triglyceride levels.

EVIDENCE RATING






Omega-3

Be mindful when adding
sauces or condiments.
Limit intake of packaged
foods.
Check food labels for
sodium content.

 NOS3

Antioxidant enzyme and blood pressure
Your gene variation predicts normal NOS3
function (an antioxidant enzyme). Your result
does not influence your risk of high blood
pressure or cardiovascular incidence.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE





No specific dietary
recommendations for this genetic
finding.
Maintain a balanced diet with
adequate intake of wholegrain
fiber.
Seek advice from a healthcare
practitioner about further testing if
concerned about triglyceride levels.
No specific dietary
recommendations for this genetic
finding.
Seek advice from a healthcare
practitioner for further testing if
concerned about blood pressure
and/or cholesterol levels.
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YOUR GENETIC SUMMARY

VITAMINS AND MINERALS
The body requires vitamins, minerals and other nutrients to carry out its normal function and most of these are obtained
from your diet. Your DNA affects how your body processes and utilizes these nutrients. Certain DNA variations can
influence the levels of specific nutrients. This in turn may affect your likely requirements for those nutrients.
This part of the report will help to focus your attention on which vitamins and minerals you may need most and what
to do about it.
Your genetic result is only one piece of the puzzle. Other factors such as your dietary intake and lifestyle will also affect
your actual levels of these nutrients.

ARE YOU LIKELY TO NEED MORE OF CERTAIN VITAMINS OR MINERALS?
The list of vitamins and minerals below are those whose levels may be affected by your DNA. This will serve you as a
guide to identify the nutrients that require your attention. For each nutrient, we recommend focusing on those “hero
foods” that you should consider eating to meet your dietary intake requirements.
An assessment of likely nutrient levels can be done by evaluating your dietary intake and any symptoms that may
indicate lack of specific nutrients. In some cases, a blood test may be needed to determine your actual vitamin / mineral
levels and, depending on this, specific supplements may be recommended by your healthcare practitionner.

Pay close attention: further action required

LIKELY NEED

VITAMINS OR
MINERALS
Vitamin B9
(Folate)

YOUR PROFILE

 MTHFR

PREDICTED IMPACT
Vitamin B9 needs
Your gene variation is associated with an
increased risk of low folate (vitamin B9) levels,
possible suboptimal vitamin B2 levels and
higher homocysteine levels.

RECOMMENDATIONS






Vitamin B6

 NBPF3

Vitamin B6 needs
Your gene variation is associated with an
increased risk of low vitamin B6 levels.





Iron

 TMPRSS6
TF

Iron needs
Your gene variation is associated with low iron
levels. Depending on your diet, this may
increase your risk of iron deficiency and iron
deficiency anemia.






LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE

Monitor your vitamin B9, vitamin B2,
and homocysteine levels.
Eat vitamin B9 rich foods regularly,
e.g.dark leafy greens, broccoli,
asparagus, and legumes.
Eat vitamin B2 rich foods regularly,
e.g. milk, yoghurt, beef, liver,
mushrooms, and almonds.
Consider L(S)-5-MTHF or folic acid
supplementation.
Monitor your vitamin B6 levels.
Eat vitamin B6 rich foods regularly,
e.g. chickpeas, tuna, liver, salmon,
chicken breast, and fortified cereals.
Consider vitamin B6
supplementation.
Monitor your iron levels.
Eat iron rich foods regularly, e.g. red
meat, fish, shellfish, poultry, green
leafy vegetables, legumes, oysters,
dried fruits and iron fortified cereals.
Consider iron supplementation.
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YOUR GENETIC SUMMARY
Monitor these: further action may be required

POSSIBLE NEED

VITAMINS OR
MINERALS
Vitamin B12

YOUR PROFILE

 FUT2

PREDICTED IMPACT
Vitamin B12 needs
Your gene variation is associated with a
moderate risk of low vitamin B12 levels.

RECOMMENDATIONS




Vitamin A

 BCMO1

Vitamin A needs
Your gene variation is associated with a
moderate risk of low vitamin A levels.





Vitamin C

 SLC23A1

Vitamin C needs
Your gene variation is associated with a
moderate risk of low vitamin C levels.





Vitamin D

 GC
CYP2R1
DHCR7

Calcium
Vitamin D

 GC
VDR

Vitamin D needs
Your gene variation is associated with a
moderate risk for vitamin D insufficiency.





Calcium, bone strength and stress fracture
Your gene variation is associated with
decreased bone strength and a moderate risk
of stress fracture with low calcium intake.






Omega-3

Monitor your vitamin A levels.
Eat vitamin A rich foods, from animal
products regularly, e.g. dairy, oily
fish, and liver.
Consider preformed vitamin A
supplementation.
Monitor your vitamin C levels.
Eat vitamin C rich foods regularly,
e.g. citrus fruits, red and green
peppers, kiwi fruit, broccoli, and
strawberries.
Consider vitamin C
supplementation.
Monitor your vitamin D levels.
Spend adequate time outdoors in
the sun.
Eat vitamin D rich foods regularly,
e.g. fatty fish, egg yolk, liver, and
vitamin D fortified foods and
beverages.
Monitor your calcium and vitamin D
levels.
Eat calcium rich foods regularly, e.g.
milk, yoghurt, cheese, canned fish
with bones, green leafy vegetables,
legumes, and fortified dairy-free
milks.
Consider calcium supplementation.

No specific action required

TYPICAL NEED

VITAMINS OR
MINERALS

Monitor your vitamin B12 levels.
Eat vitamin B12 rich foods regularly,
e.g. fish, meat, poultry, eggs, milk,
milk products, and fortified cereals.
Consider vitamin B12
supplementation.

YOUR PROFILE

 FADS1

PREDICTED IMPACT
Omega-3 and omega-6 processing
Your gene variation predicts a typical ability to
process omega-3 and omega-6 fatty acids and
a typical lipid profile.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE

RECOMMENDATIONS



Maintain a balanced diet with
omega-3 rich foods.
Hero foods: fatty fish, nuts and seeds
(walnuts, flaxseeds, and chia seeds).
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FITNESS AND EXERCISE
Your physical and athletic performance depends on several factors. For example, how efficiently your muscles contract
and use energy, or how long and elastic your tendons are. Over the last two decades, scientific research has provided
increasing evidence that these factors are controlled by your DNA in addition to your lifestyle. The combination of your
DNA and the experiences that you have throughout your life makes you unique.
In this section of the report we explain what some of the most important genes reveal about your unique fitness and
exercise potential. This information can empower you to choose the type of training that is likely to give you the best
results, which will help you to achieve your exercise and fitness goals.

YOUR PROFILE

YOUR OVERALL FITNESS PROFILE IS ENDURANCE
POWER VS
ENDURANCE

40% POWER / 60% ENDURANCE
Your muscles are best suited to slow and steady exercise

STAMINA

Your aerobic fitness is not naturally high, but you can increase it with targeted training.

INJURY

You have a normal risk of soft tissue injury and should exercise with care.

RECOVERY

Muscle soreness after intense exercise is not expected to be a major issue for you and you should
be able to exercise on most days.
LEGEND
Power vs endurance

Stamina
Injury
Recovery

The profile assigned for power vs endurance is based on the combination of gene results from ACTN3, AGT,
AMPD1, PPARGC1A and IL6 genes. Based on a weighted average of these five results, we provide a score which
indicates your Power or Endurance potential.
The profile assigned for stamina is based on the combination of results from AGT, PPARGC1A and IL6.
The profile assigned for stamina is based on the combination of results from COL5A1 and COL1A1
The profile assigned in this section is based on the combination of results from IL6, ACTN3 and AMPD1.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE
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These can be easily managed with training

GENETIC WEAKNESSES

FITNESS TRAIT
Power vs
Endurance
Recovery

YOUR PROFILE

ACTN3

PREDICTED IMPACT
Muscle power
Your fast-twitch muscle fibers are partially equipped
for sudden bursts of activity. Your muscles can
partially grow in size with high intensity training.
This makes you moderately suited to sports
requiring sudden bursts of activity, strength and
power.

RECOMMENDATIONS




Combine high and low intensity
training to improve your fitness
and strength.
For muscle soreness, consider
additional rest days.

You may be more prone to muscle soreness and
muscle injury with high intensity training.
Power vs
Endurance
Stamina

AGT

Injury Risk

COL1A1

Injury Risk

COL5A1

Muscle strength
Your gene variation predicts normal muscle
contraction and muscle strength. You are expected
to have normal muscle power.



Risk of soft tissue injury
Your gene variation is associated with normal joint
support. A normal risk of soft tissue injury (e.g.
tendon and ligament injuries) is expected.




Injury risk and flexibility
Your gene variation is associated with improved
joint flexibility. You have a normal risk of tendon
injury.








Ensure adequate warm up.
Strengthen your supporting
muscles.
Stretch regularly.
Improve technique and body
awareness.
There are no specific
recommendations for this
genetic result.
General recommendations to
prevent injuries:
o Ensure adequate warm
up and cool down.
o Stretch after exercising.
o Do strengthening
exercises.

Make the most of it for optimum results

GENETIC STRENGTHS

FITNESS TRAIT



Follow general training
recommendations.
Train more frequently.

YOUR PROFILE

PREDICTED IMPACT

RECOMMENDATIONS

Power vs
Endurance
Recovery

 AMPD1

Muscle energy
Your muscles can produce maximum energy in
short bursts. This allows you to push yourself
without becoming too fatigued. With this gene
variation, you are also less prone to muscle
soreness after intense exercise.



Combine high and low intensity
training to improve your fitness
and strength.

Power vs
Endurance
Stamina

 PPARGC1A

Endurance
Your genetic finding indicates that your slow-twitch
muscle fibers are capable of maximum growth in
response to exercise. Your aerobic fitness is also
naturally high. This makes you well suited for
endurance training.




Do endurance training.
Use lighter weights with more
sets and reps.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE
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Make the most of it for optimum results

GENETIC STRENGTHS

FITNESS TRAIT
Power vs
Endurance
Stamina
Recovery

YOUR PROFILE

 IL6

PREDICTED IMPACT
Recovery time
Your gene variation is associated with optimal
muscle fiber recovery and regeneration. You are
less prone to muscle soreness after intense training
and can recover more quickly. Your gene variation
also gives you a natural advantage for power
sports.

LEGEND:  LEAST FAVOURABLE  LESS FAVOURABLE

 FAVORABLE

RECOMMENDATIONS




There are no specific
recommendations for this
genetic result.
As recovery is less likely to be
an issue, you can train most
days.
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GENETIC RESULTS

WEIGHT, APPETITE AND OBESITY
GENE

SNPs

YOUR RESULT

FTO

rs1558902

● AT

rs9939609

One risk variant allele and one
normal allele*

MODERATE RISK OF OBESITY

ABOUT THE GENE
The FTO gene is linked to body size, body fat storage and obesity. This gene
affects eating habits, food preferences, appetite and the feeling of being full in
the brain’s control center (the hypothalamus). The FTO gene is also linked to your
chance of being overweight.

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION

PREDICTED IMPACT
Increased appetite;
Lack of feeling full;
Preference for high calorie foods; and
Moderately increased chance of obesity.

DIETARY AND/OR LIFESTYLE FACTORS
Protein Intake
Physical Activity
RECOMMENDATIONS

Your genetic finding is associated with:





Limit total calories.
Higher protein intake.
Regular moderate exercise.



20-30% higher chance of obesity.



Lack of feeling full due to decreased sensitivity to satiety cues.



Increased appetite.



Preference for high calorie foods (foods that are high in fat or energydense).



Less control over the amount of food eaten, especially during childhood and adolescence.

This genetic finding is strongly associated with weight gain from childhood onwards and peaks at 20 years of age.

EVIDENCE RATING ★★★★★

RECOMMENDATIONS

The following dietary and lifestyle interventions have been shown to result in weight loss for individuals with your genetic finding:
Consider a calorie restricted diet with a high protein content (25% of total daily calories from
protein). The benefits associated with this diet include:
Limit total calories



Higher protein intake (25%
of total calories)

The most weight loss for this genetic result.



Improvement in body fat distribution.



Long term weight loss as shown in one randomized controlled trial over 2 years.



Greater satiety as a result of a high protein diet.

Regular moderate exercise

Regular moderate physical activity (at least 30 minutes per day, 5 days a week) has also been
shown to reduce the risk of obesity associated with this genetic finding by 30%.

* This genetic finding indicates that one or both of the FTO variations tested had the risk allele.
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FAT STORAGE
GENE

SNPs

YOUR RESULT

PPARG

rs1801282

● CG
One normal allele and one
reduced functioning allele

ABOUT THE GENE
The human body requires a certain amount of nutrients to sustain energy levels.
However, if more food is consumed than the body needs, the excess calories are
stored as body fat. The PPARG gene is called the 'thrifty' gene as it facilitates this
fat storage process and saves fat for future energy needs.

MODERATELY REDUCED
CONVERSION OF EXCESS ENERGY
INTO FAT
PREDICTED IMPACT
Less accumulation of body fat if more food
than needed is eaten;
Improved insulin sensitivity; and
Reduced risk of diabetes.

DIETARY AND/OR LIFESTYLE FACTORS
Total Fat
Polyunsaturated Fat

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION

RECOMMENDATIONS

Your genetic finding is associated with:


Reduced ability to convert excess calories into body fat for energy
storage.



Less accumulation of body fat if more food is eaten than is required.



Lower body mass index (BMI) and protection against weight gain.



Improved insulin sensitivity and overall reduced risk of obesity and type 2 diabetes.




Limit total fat intake.
Moderate aerobic activity.

This genetic finding is only favorable in individuals who do not suffer from diabetes. If the individual develops diabetes due to
lifestyle or other factors, this protective mechanism is lost.

RECOMMENDATIONS

EVIDENCE RATING ★★★★★

If being overweight is a concern, consider the following dietary and lifestyle interventions to aid with weight loss:
Limit fat intake (<25% of
total calories)

Limit the amount of saturated fat intake (less than 10% of total calories) and total dietary fat (less
than 25% of total calories) that you consume.

Moderate aerobic activity

Regular moderate physical activity (at least 30 minutes per day, 5 days a week).
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GENETIC RESULTS

BODY SIZE AND WEIGHT REGAIN
GENE

SNPs

YOUR RESULT

MTIF3

rs1885988

● AA

rs4771122

Two normal alleles*

NORMAL RISK OF HIGH BMI

PREDICTED IMPACT
No association with higher BMI; and
No impact on weight management.

ABOUT THE GENE
The MTIF3 gene is involved in the production of energy inside mitochondria, the
powerhouses of your cells. Your cells need energy-rich molecules derived from
food to maintain function. Cells that need more energy, such as muscle cells, have
more mitochondria to cater for their high energy requirements. The MTIF3 gene
has been linked to increased body size, as measured by Body Mass Index (BMI)
and also to weight regain after dieting. However, the exact mechanism facilitating
this process is yet to be discovered.

DIETARY AND/OR LIFESTYLE FACTORS
Total Fat
Saturated Fat
RECOMMENDATIONS
No specific dietary recommendations for
this genetic result.

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION

Your genetic finding is not associated with a higher body mass index (BMI).
Compared to individuals with a different variation of this gene, your genetic result provides no advantage in weight maintenance
after weight loss. Average weight regain is expected over time.

EVIDENCE RATING ★★★★★

RECOMMENDATIONS

Dietary recommendations will be determined by genetic findings for other genes.
No specific diet has been
recommended based on
this result.



Dietary recommendations will be determined by findings of your other genes.



Your genetic result is only one factor that regulates your weight and BMI. Other factors,
like dietary and lifestyle choices (such as the amount of calories you consume), are
equally as important and may influence your body weight.

* This genetic finding indicates that both the MTIF3 variations tested were not found to have a risk allele.
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GENETIC RESULTS

FAT BURNING
GENE

SNPs

YOUR RESULT

ADIPOQ

rs1501299

● TT

NORMAL LEVELS OF FAT BURNING
HORMONE ADIPONECTIN

Two normal alleles

PREDICTED IMPACT
Normal ability to burn body fat; and
No association with obesity.

ABOUT THE GENE
The ADIPOQ gene contains the information needed to produce a hormone called
adiponectin that is involved in boosting metabolism, breaking down fats and
regulating glucose concentrations in the blood. Lower levels of adiponectin are
associated with insulin resistance, an increased BMI and higher amounts of fat
around the abdominal area. This may lead to obesity and other obesity-related
conditions. Adiponectin levels increase with weight loss and decrease with weight
gain.

DIETARY AND/OR LIFESTYLE FACTORS
Total Calories
Aerobic Exercise
RECOMMENDATIONS
No specific dietary recommendations for
this genetic result.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION

Your genetic finding has not been associated with reduced adiponectin levels or
an increased risk of obesity.
However, it is important to note that being obese or overweight naturally decreases your adiponectin levels.
Other factors that may influence adiponectin levels:


Ethnicity: White Europeans normally have higher adiponectin levels compared to individuals of Chinese or South Asian
origin.



Gender: Adiponectin levels are lower in males than in females; this may be attributed to the inhibitory effect of
testosterone on adiponectin production.

RECOMMENDATIONS
No specific dietary and
lifestyle intervention for
your genetic finding.

EVIDENCE RATING ★★★★

Dietary recommendations will be determined by genetic findings for other genes.
Healthy individuals within the normal weight range can maintain their adiponectin levels by
avoiding excessive calorie intake.
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ENERGY EXPENDITURE
GENE

SNPs

YOUR RESULT

UCP1

rs1800592

● AG

LOWER ABILITY TO BURN
CALORIES TO PRODUCE HEAT

One variant allele and one
normal allele

ABOUT THE GENE
The amount of calories consumed (energy in) and calories burnt (energy out)
make up your overall energy balance. The amount of energy required to maintain
essential processes in the body is called resting energy expenditure (REE). It
accounts for up to 70% of the energy burnt each day. Therefore, REE is a very
important factor in weight loss. The UCP1 gene has been shown to affect the
variability in REE and thermogenesis (the process of burning calories to produce
heat) between different individuals. This can influence the ability to lose weight
when dieting and therefore affects the risk of weight gain.

PREDICTED IMPACT
Fewer calories needed to maintain body
weight;
More storage of fat in abdomen; and
Difficulty losing weight when dieting.

DIETARY AND/OR LIFESTYLE FACTORS
Energy balance (calorie intake and
physical activity)
RECOMMENDATIONS



Reduce calorie intake.
Regular physical activity.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


Decreased ability to burn calories to produce heat (thermogenesis).



Lower energy requirements to sustain essential processes in the body (resting energy expenditure).



Lower daily energy intake to maintain body weight.



More fat stored under the skin (subcutaneous fat) in the abdomen area.



Difficulty losing weight when dieting. This may contribute to an increased risk of obesity.

RECOMMENDATIONS
Reduce your energy input
(calorie intake)

Regular physical activity

Create an energy deficit

Your genetic finding predicts that your body requires less energy (calories) to maintain proper
function. Any extra calories you consume will contribute to weight gain.


Due to your genetic finding, your ability to burn calories during rest (resting energy
expenditure or REE) is naturally low.



You can boost your REE by doing regular moderate exercise.



Your REE will remain elevated as long as you exercise at least three days a week on a
regular basis.

If you are trying to lose weight, you need to create an energy deficit which means that the total
calories consumed (energy in) must be lower than energy out (the sum of your resting energy
expenditure and energy burnt during physical activity).
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SNACKING AND EATING HABITS
GENE

SNPs

YOUR RESULT

MC4R

rs17782313

● TT

NORMAL SNACKING AND
EMOTIONAL EATING TENDENCY

Two normal alleles

PREDICTED IMPACT
Normal regulation of eating habits;
No influence on food choices; and
No association with obesity.

ABOUT THE GENE
The MC4R gene is important for maintaining the energy balance in the brain’s
control center (the hypothalamus). It controls appetite, food preference, food
enjoyment, the feeling of being full (satiety), and eating behaviors such as
snacking and emotional eating. The MC4R gene is also linked to your chance of
being overweight.

GENETIC INTERPRETATION

EVIDENCE RATING ★★★★

Your genetic finding has not been associated with an increased BMI or obesity. It
is also not associated with an increased tendency for emotional eating. Your
appetite regulation and tendency to snack are also within the norm.

DIETARY AND/OR LIFESTYLE FACTORS
Snacking
Emotional Eating
RECOMMENDATIONS
No specific dietary recommendations for
this genetic result.

Other factors, like dietary and lifestyle choices (e.g. the amount of calories you
consume) are equally as important and may influence your body weight.

RECOMMENDATIONS
No specific diet has been
recommended based on
this result.

EVIDENCE RATING ★★★

Dietary recommendations will be determined by genetic findings for other genes.
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STARCHY CARBOHYDRATES BREAKDOWN
GENE

SNPs

YOUR RESULT

AMY1

CNV

● 7-8 CNV

MODERATELY INCREASED ABILITY
TO BREAK DOWN STARCH

Moderately high copy number of
AMY1 gene

ABOUT THE GENE
The AMY1 gene encodes for an enzyme called amylase. Amylase is mainly made
by the salivary glands and the pancreas. The primary function of amylase is to
break down starch from your diet into simple sugar molecules that your body can
use as an energy source. The number of copies you have of the AMY1 gene gives
a good indication of how much salivary amylase your body can make which
influences your ability to digest starchy carbohydrates.

PREDICTED IMPACT
Possibly normal tolerance of starchy
carbohydrates; and
Less impact on the risk of obesity.

DIETARY AND/OR LIFESTYLE FACTORS
Starch (carbohydrates)

RECOMMENDATIONS
EVIDENCE RATING ★★★★

GENETIC INTERPRETATION

You have a moderately high copy number of the AMY1 gene. This genetic finding
is associated with:


Moderately increased ability to produce the salivary amylase.



Moderately increased ability to break down starch.



Possibly normal tolerance of starch in the diet.






Eat slowly.
Chew each mouthful properly.
Choose healthy sources of starch
such as beans and legumes.
Exercise.

Your genetic finding is less likely to influence the risk of obesity.

RECOMMENDATIONS
To improve your amylase production:

Eat your food slowly

Eating slowly increases the production of hormones that promote satiety (the sense of being full).
These hormones control the release of insulin which regulates your blood sugar.

Chew each mouthful
properly

Chewing allows you to maximize the amount of amylase you have, which helps to increase the
amount of starch broken down.

Focus on healthy sources
of starch

Beans and legumes are sources of healthy starch. Non-starch foods like vegetables and fruit are
also excellent sources of vitamins, minerals and fiber.

Exercise

Higher levels of the enzyme amylase have been observed in individuals who exercise regularly.
Factors that can lower salivary amylase activity:

Other factors



Smoking



Alcohol consumption



Emotional stress
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PREFERENCE TO BITTER TASTE
GENE

SNPs

YOUR RESULT

TAS2R38

rs713598

● CC

GREATER SENSITIVITY TO
BITTERNESS

Two variant alleles

ABOUT THE GENE
The TAS2R38 gene contains the information needed to produce receptor cells
that are located on the tongue as well as in the stomach, colon, bladder and
upper respiratory tract. These receptors play an important role in determining an
individual’s perception of bitter taste.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:

PREDICTED IMPACT
Perceive bitterness as an unpleasant taste;
Decreased preference for bitter foods; and
Increased preference for fatty and salty
foods.

FACTORS
Bitter foods and drinks

RECOMMENDATIONS



A greater sensitivity to bitterness. You may perceive bitterness as an
unpleasant taste.



Decreased preference for bitter vegetables such as broccoli, kale,
cauliflower, chicory and rhubarb. This could potentially result in
inadequate intake of bitter vegetables which are rich in antioxidants.



Decreased preference for bitterness in drinks like beer, coffee and
green tea.



Greater preference for foods high in fat and salt, such as cured meat and butter. Salt and fat can make foods more
palatable and less bitter.





Assess your dietary intake.
Make sure you consume a variety
of vegetables.
Decrease intake of fatty and salty
foods.

Individuals with this genetic variation also perceive some types of alcohol as bitter or unpleasant, resulting in possibility of reduced
overall alcohol intake.
Please note that other factors may also affect your sensitivity to a lesser extent. Some of these factors include:


The density of your papillae (bumps found on the surface of the tongue). This is indicative of the how many taste
receptors are present.



Continuous use of certain medications that can diminish your sensitivity to different flavors and tastes.

RECOMMENDATIONS
Assess your daily intake of
vegetables, fatty foods
and salty foods.

Consume enough
vegetables

Decrease intake of fatty
and salty foods



Due to the effect that your gene variation may have on your food preferences, assess
your dietary intake of vegetables, fatty foods and salty foods.



The average recommendation is five or more servings of vegetables per day.



Vegetables that you may perceive as bitter are important sources of vitamins,
antioxidants and minerals. It is also well documented that they provide protective
properties against several types of diseases, including cancer. Additionally, they are rich
in fiber and low in calories which makes them good food options to help you lose or
maintain weight.

If food items that are high in fat and salt content are a big part of your diet, gradually reduce your
intake.
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PREFERENCE TO SWEET FOODS
GENE

SNPs

YOUR RESULT

TAS1R2

rs35874116

● TT

HIGHER PREFERENCE FOR SWEET
FOODS

Two variant alleles

ABOUT THE GENE

PREDICTED IMPACT
Greater intake of sugary foods;
Greater intake of fruit; and
Increased risk of tooth decay and cavities.

The TAS1R2 gene encodes for sweet taste receptor cells that are located on taste
buds and in the gut. These receptors play an important role in detecting the
sweetness of sugar. Genetic variations in the TAS1R2 gene can predict your ability
to perceive sweetness, which in turn can impact your sugar intake.

FACTORS
Sugar

EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:

RECOMMENDATIONS



Decreased ability to perceive sweetness.



Greater preference for sweet foods.







About a 30% greater intake of added and natural sugar compared to
individuals without genetic variants.





Greater incidence of tooth decay and cavities, both in children and
adults.

Assess your dietary intake.
Control your sugar intake.
Choose natural source of sugar
such as whole fruit over added
sugar.
Include protein in every meal.

Individuals with your genetic variation tend to consume more sugar in order to feel satisfied or full.

RECOMMENDATIONS


It is advised that you evaluate your dietary intake of sugar. The WHO recommends that
the daily intake of added sugar should be between 5-10% of your total daily energy
allowance.



The exact amount will depend on your body weight and your goal weight. Speak to your
healthcare practitioner about this.



If energy dense foods, especially sweet foods, are a big part of your diet, gradually
reduce your intake of those foods. Try to restrict your intake to the lower end of your
daily allowance.



Reducing your consumption can help to modify your preference for sweet foods and
over time may help to decrease your overall intake.



If you crave sweet foods, choose natural sources of sugar, such as whole fruit, instead of
foods with added sugar.



The recommended daily fruit allowance is up to two servings each day.



One of the reasons you may crave more sugar is because sugar may not effectively turn
on the signal that alerts your body that you are full.



Protein can activate the same signal that sugar does to alert your body that you are full.
Include protein in every meal to help reduce sugar cravings.

Assess your daily intake

Reduce your sugar intake

Choose natural sources of
sugar

Include protein in every
meal
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PREFERENCE FOR FATS AND OILS
GENE

SNPs

YOUR RESULT

CD36

rs1761667

● GG

INCREASED ABILITY TO TASTE
FATS AND OILS

Two normal alleles

ABOUT THE GENE
The CD36 gene produces a receptor protein that binds and helps to facilitate
fatty acid uptake and breakdown in the body. The gene is expressed in many
organs, including our taste buds.
The DNA variation tested has been shown to reduce the amount of protein
produced and influence our taste perception of fats and oils in foods. The exact
underlying mechanism of how this happens is not fully understood. It is suggested
that a reduced sensitivity to the taste of fat leads to an increased intake of fatty
foods as a compensatory reaction. This is particularly important as our fat intake
can affect our heart health.

PREDICTED IMPACT
Highly sensitive to the taste of oils and fats
in foods; and
Decreased preference for added fats and
oils in foods.

FACTORS
Fats and oils
RECOMMENDATIONS
No specific dietary recommendation
based on the result of this gene.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your DNA variation is associated with:


Increased ability to detect fats and oils in food.



This result is associated with 3-6 times increased sensitivity to the taste of added oils and fats in foods.



Decreased preference for added fats and oils in foods (both saturated and unsaturated fats).

People with this genetic variation are up to 6 times more sensitive to the taste of fat in their diet.
This gene variation has not been shown to influence cholesterol levels.

RECOMMENDATIONS


Fats can make food more palatable and fat is high in calories. It is therefore important to
be mindful of the amount of fat in your diet.



Saturated fats (such as those found in butter, processed foods and coconut and palm
oils) can increase your risk of cholesterol imbalance and heart disease. It is therefore
advisable to limit your dietary intake of saturated fats.



While foods with unsaturated fat are an important part of our diet, it is important to keep
in mind that the overall intake of any type of fat should not exceed 30% of your total
dietary intake in accordance with WHO recommendations. Healthy unsaturated fats can
be found in seeds, nuts, legumes, avocados, beans and olives.

No specific dietary advice
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LACTASE PERSISTENCE (DAIRY PROCESSING)
GENE

SNPs

YOUR RESULT

MCM6

rs4988235

● CC

INCREASED SENSITIVITY TO MILK
AND SOME DAIRY PRODUCTS

Two risk variant alleles

ABOUT THE GENE
The MCM6 gene helps to regulate the production of the enzyme lactase. Lactase
helps to digest lactose, a sugar found in milk and other dairy products. In most
human populations, the lactase enzyme is produced in newborns, but lactase
levels start to decrease during mid childhood (from the age of 5 onwards). This is
called lactase non-persistence. In individuals with lactase non-persistence, higher
consumption of milk and some dairy products may result in gastrointestinal
discomfort. However, some individuals retain high lactase levels throughout their
adult life and can produce an adequate amount of lactase in the body to digest
milk and other dairy products. This ability to produce lactase in adult life is
referred to as lactase persistence.

PREDICTED IMPACT
Reduced ability to digest milk and some
dairy products; and
Dairy may cause some gastrointestinal
discomfort.

FACTORS
Dairy (lactose)

RECOMMENDATIONS

Unlike lactase deficiency, where no lactase is being produced, individuals with
lactase non-persistence are still able to produce some of the lactase enzyme. This
means that they can tolerate some dairy in their diet. Also, due to differences in
genetic backgrounds, this test alone is not able to predict lactose sensitivity in
individuals of African descent.





Limit dairy intake if necessary.
Consider milk alternatives
(lactose free, soy, cashew,
almond, rice or oat milk).
Consider a lactase enzyme
supplement.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


Reduced production of the lactase enzyme.



Reduced ability to digest milk and some dairy products (lactase non-persistence).



Increased sensitivity to milk and some dairy products.



Positive hydrogen breath test result in most cases.

RECOMMENDATIONS
Due to the common nature of this finding, no action is required unless there are symptoms occur.

Limit dairy intake

If gastrointestinal symptoms are experienced, consider limiting dairy intake to a tolerated amount.
You may be able to consume a small amount of milk and some dairy products without issue. On
average, it takes one glass of milk to produce symptoms, but the level of tolerance may vary
among individuals.

Consider lactose free milk
alternatives

If you wish to consume more milk than is usually tolerated, consider milk alternatives, such as
lactose-free milk, soy milk, almond milk, rice milk or oat milk. Some milk products, such as hard
and mature cheeses, contain almost no lactose while others, such as cream, butter, cottage
cheese and ricotta contain very little lactose.

Lactase enzyme
supplement

Taking a lactase enzyme supplement before dairy consumption may help prevent gastrointestinal
symptoms.

Notes:



Please note that this result does not exclude lactase deficiency from other causes such as acquired lactase deficiency or
congenital lactase deficiency.
Lactase non-persistence can be confirmed with a hydrogen breath test however this is not required for this genetic
finding.
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Lactase persistence is a relatively recent human evolutionary event which varies geographically. It coincides with the
development of dairy farming. It became an advantage in times of famine to live off dairy products, so lactase
persistence is more frequent in areas where dairy farming is or has been common.
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CAFFEINE
GENE

SNPs

YOUR RESULT

CYP1A1-CYP1A2

rs2470893

● GG
Two normal alleles

AHR

rs4410790

● CT
One normal allele and one high
functioning allele

ADORA2A

rs3761422

● CT
One normal allele and one
variant allele

CYP1A2

rs762551

NORMAL CAFFEINE PROCESSING
& SOME IMPACT ON SLEEP AND
ANXIOUSNESS
PREDICTED IMPACT
Caffeine effect can last between 6-8 hours;
Larger amount of caffeine may impact
your sleep and make you feel jittery;
Eating certain foods or smoking cannot
speed up caffeine processing.

● AC
One inducible allele and one
non-inducible allele

FACTORS
Caffeine
RECOMMENDATIONS

ABOUT THE GENE
Caffeine is a stimulant naturally produced by many plants. It is mainly found in
roasted coffee beans, cocoa bean, tea leaves, yerba mate and guarana berries.
The CYP1A1 and CYP1A2 genes both produce liver enzymes that help to break
down caffeine. The caffeine test looks at a region between these two genes that
can be used to predict the rate of caffeine processing. The AHR gene enhances
the activity of CYP1A1 and CYP1A2 gene. AHR is also involved in regulating
inflammation and cellular processes related to immune function.





Based on your combination of
genetic results, it would be ideal
to leave 8 hours between your
last caffeine intake and your
intended bedtime.
Consider decaffeinated
beverages.

The caffeine test also looks at a genetic variation within the CYP1A2 gene itself.
This genetic variation looks at whether your CYP1A2 enzyme can work faster (i.e. be “boosted”) in the presence of certain
substances, called inducers. This means that if you have a genetic variation, your body can process caffeine more effectively than
usual in the presence of these substances. Inducers include cruciferous vegetables (e.g. cauliflower, cabbage, broccoli and brussels
sprouts), chargrilled meat, certain drugs and tobacco smoke (not recommended).
The ADORA2A gene controls how caffeine is received in the brain. A chemical called adenosine helps a person to feel sleepy.
Caffeine can reduce the ability of adenosine to act and can therefore interfere with sleep. Caffeine affects individuals differently and
studies have shown that variations in sleep quality, anxiousness and alertness caused by caffeine are linked to ADORA2A genetic
variations.

GENETIC INTERPRETATION

EVIDENCE RATING ★★★★

Caffeine metabolism:
Based on the CYP1A1-CYP1A2 and AHR genetic findings:


Your ability to break down and clear caffeine is normal.



The effects of caffeine can last between 6-8 hours for you.

Boosting caffeine metabolism:


Based on your CYP1A2 genetic finding, it is unlikely that smoking, consumption of certain foods, or ingesting certain
substances will improve or boost your ability to process caffeine.

Caffeine, anxiousness and sleep disturbance:
Based on the ADORA2A genetic finding:


You have a moderate risk of experiencing sleep disturbances when larger quantities of caffeine are consumed.



You have a moderate risk of experiencing anxiousness after consuming caffeine. However, your risk is dependent on how
much caffeine you tend to drink regularly. The feeling of anxiousness usually disappears if caffeine is consumed regularly.

RECOMMENDATIONS
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Avoid caffeinated drinks
before your bed time

Adjust your caffeine intake

Decaffeinated beverages

Recognize your caffeine
limit

Caffeine and calories



Based on your combination of genetic results, it would be ideal to leave 8 hours
between your last caffeine intake and your intended bedtime.



If caffeine causes anxiousness, adjust your intake accordingly.



The feeling of anxiousness induced by caffeine will depend on how much and how often
you consume caffeine. If you are a light or infrequent caffeine consumer, you may tend
to feel its effects more than someone who consumes caffeine regularly.



Consider switching to decaffeinated beverages for some hours before your intended
bedtime.



There is currently no globally recognized health-based guidance value— such as an
acceptable daily intake— for caffeine. Health authorities from most countries
recommend members of the healthy general adult population limit their daily intake of
caffeine to 400 mg. For pregnant women, a maximum of 200 mg is recommended.



Your ability to tolerate caffeine will also depend on several other non-genetic factors,
including how much caffeine you consume and how often it is consumed. Other factors
include age, smoking status, exercise routine, whether you are pregnant, taking
contraceptive hormones, or have liver disease.



When choosing a caffeinated drink, there are a couple of things you should keep in
mind. Caffeine content will vary depending on factors including brewing time, size of the
cup and how the beverage or food is prepared. One cup of coffee can contain anywhere
from 20 mg of caffeine to more than 200 mg depending on these factors.



The amount of sugar or milk you add to your coffee and the type of milk used, will
impact your total calorie intake.



Some caffeinated energy drinks are high in sugar, which will impact your total sugar
intake and ultimately your calorie intake.



Remember that caffeine is found in plenty of foods and drinks other than coffee. For
example, it is found in some cold beverages like sodas or pop, and chocolate.
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CHOLESTEROL AND TRIGLYCERIDES
GENE

SNPs

YOUR RESULT

LIPC

rs1800588

● TT

REDUCED ABILITY TO PROCESS
DIETARY FATS

Two risk variant alleles

ABOUT THE GENE
The LIPC gene contains the information needed to produce an enzyme called
hepatic lipase. This enzyme affects the way your body processes and breaks down
dietary fats. There are several types of dietary fats that are found in your blood.
These include triglycerides and cholesterol. For cholesterol, you can measure
levels of high-density cholesterol (HDL-C), low-density cholesterol (LDL-C) or total
cholesterol. While higher levels of HDL-C can be favorable, high LDL-C and
triglycerides are not favorable. The LIPC gene can influence the overall balance
of these fats in your blood, which in turn can affect your overall cardiovascular
health.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


Reduced hepatic lipase enzyme activity.



Least ability to process and break down dietary fats compared to other
genetic results.



Increased risk of blood lipid imbalance (cholesterol and triglycerides).

Aside from genetic factors, the function of the hepatic lipase enzyme is also
affected by other factor such as BMI and intra-abdominal (visceral) fat.

PREDICTED IMPACT
Increased risk of blood lipid imbalance;
and
Increased sensitivity to different types of
fats in the diet.

NUTRITIONAL FACTORS
Total Fat
Monounsaturated fats
RECOMMENDATIONS



Monitor your lipid profile.
If cholesterol/ triglyceride levels
are elevated:
o Limit total calories.
o Limit total fat intake.
o Favor polyunsaturated
fats.
o Limit monounsaturated
fats.
o Limit saturated fats.
o Regular vigorous
exercise.

EVIDENCE RATING ★★★★★

RECOMMENDATIONS

As there may be changes in the overall lipid profile, seek advice from your healthcare practitioner about blood lipid levels testing.
If cholesterol and/or triglycerides levels are elevated, consider the following dietary and lifestyle interventions:


One randomized controlled trial has demonstrated that a calorie restricted diet with low
dietary fat intake (20% of total calories and low intake of saturated fats) benefited
overweight and obese individuals.



This diet resulted in weight loss, increased HDL-C and decreased total cholesterol and
LDL-C.

Limit total calories
Limit fat intake (20% of
total calories)

Favor polyunsaturated fats
Limit monounsaturated
fats (from animal products)
Limit saturated fats
Regular vigorous exercise

Individuals with your genetic result tend to be more sensitive to different types of fats found in
the diet. Healthy polyunsaturated fats from foods like nuts, seeds and oily fish (e.g. salmon,
mackerel, trout) are favorable for your genetic finding.
Saturated fats and monounsaturated fats (from animal products) have been shown to be
unfavorable for your genetic result. Limit your intake of these types of fats in your diet.
Incorporating 75 minutes of regular vigorous exercise each week in addition to dietary
interventions may help increase your good cholesterol levels (HDL-C).
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TRIGLYCERIDES
GENE

SNPs

YOUR RESULT

APOA5

rs662799

● TT

NORMAL RISK OF ELEVATED
TRIGLYCERIDES

Two normal alleles

PREDICTED IMPACT
Typical risk of cardiovascular disease; and
No influence on body weight.

ABOUT THE GENE
The APOA5 gene contributes to the regulation of triglyceride levels in your blood.
While genetics plays a role in how likely you are to have high triglyceride levels,
other factors can also contribute. These include being overweight, consuming
excess calories from refined and sugary foods, drinking too much alcohol and
having Type 2 diabetes or kidney disease.

NUTRITIONAL FACTORS
Wholegrain (Fiber)
RECOMMENDATIONS


EVIDENCE RATING ★★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:





Normal risk of high triglyceride levels.



No increased cardiovascular risk under 45 years of age.

Your genetic result is only one factor that influences your risk of abnormal
triglyceride levels. Your diet and lifestyle are equally as important and will affect
your actual triglyceride levels.

RECOMMENDATIONS



No specific dietary
recommendations for this genetic
finding.
Maintain a balanced diet with
adequate intake of wholegrain
fiber.
Seek advice from a healthcare
practitioner about further testing
if concerned about triglyceride
levels.

EVIDENCE RATING ★★★★

No specific diet has been recommended for your result.
Although your genetic finding is not associated with an increased risk of high triglyceride levels, your diet and lifestyle can still
contribute to elevated triglyceride levels. Seek advice from your healthcare practitioner if you are concerned about high triglyceride
levels.
If triglycerides levels are elevated, dietary and lifestyle interventions are outlined below.

Reduce calorie intake

This can be achieved by limiting your intake of alcohol, sugar, saturated fats and refined
carbohydrates.

Increase fiber intake

Include more wholegrains, legumes and leafy greens in your diet.

Increase omega-3 intake

This can be achieved by eating foods rich in omega-3 such as fatty fish (salmon, mackerel, trout
and sardines) at least 2-3 times a week.

Regular moderate exercise

Moderate aerobic exercise, 30 minutes per day, 5 days per week.
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ANTIOXIDANT ENZYME AND BLOOD PRESSURE
GENE

SNPs

YOUR RESULT

NOS3

rs1799983

● GG

TYPICAL BLOOD PRESSURE
CONTROL

Two normal alleles

PREDICTED IMPACT
No influence on your risk of hypertension
and cardiovascular incidence.

ABOUT THE GENE
The NOS3 gene encodes for an enzyme that produces nitric oxide. Nitric oxide
is an antioxidant that can neutralize free radicals. It also protects against infection
and tumor growth, facilitates several biological processes including cell signaling
and can dilate (widen) blood vessels. The gene variation that we test for
deactivates the NOS3 enzyme, which can result in reduced nitric oxide levels. This
has been strongly linked to some cardiovascular conditions such as hypertension.

NUTRITIONAL FACTORS
Omega-3
RECOMMENDATIONS


EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


Normal NOS3 enzyme activity.



Normal levels of nitric oxide.



Normal risk of hypertension and cardiovascular incidence.

RECOMMENDATIONS

No specific diet is
recommended based on
this genetic result.



No specific dietary
recommendations for this genetic
finding.
Seek advice from a healthcare
practitioner for further testing if
concerned about blood pressure
and/or cholesterol levels.

EVIDENCE RATING ★★★★
Although this genetic result has not been associated with hypertension risk and cardiovascular
incidence, other factors such as your diet or lifestyle choices may still affect these risks. A healthy,
balanced diet is important for maintaining healthy blood lipid levels and blood pressure.
Seek advice from your healthcare practitioner if there are any concerns about blood lipid levels
and blood pressure.
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SALT INFLUENCE ON BLOOD PRESSURE
GENE

SNPs

YOUR RESULT

GRK4

rs2960306

● GT

MORE SENSITIVE TO DIETARY SALT
INTAKE

One normal allele and one risk
variant allele

rs1801058

● CC
Two normal alleles

rs1024323

PREDICTED IMPACT
Reduced ability to clear sodium; and
Increased risk of high blood pressure with
high salt diet.

● CT
One normal allele and one risk
variant allele

NUTRITIONAL FACTORS
Salt (Sodium)
RECOMMENDATIONS

ABOUT THE GENE

GRK4 encodes a G protein-coupled receptor called G Protein-Coupled Receptor

Assess your daily salt intake.
Kinase 4. GRK4 is important in helping the kidneys to regulate sodium balance

Monitor your blood pressure.
and blood pressure. The two most important pathways to control salt balance

Limit your salt intake.
and blood pressure in the kidneys are the dopamine pathway and the reninangiotensin-aldosterone system (RAAS). The dopamine and RAAS pathways
regulate blood pressure by reducing sodium re-absorption and promoting
sodium excretion. Both of these pathways use G protein-coupled receptors to exert their action.
The genetic change in the GRK4 gene increases G protein-coupled receptor kinase 4 activity. This leads to impairment and
desensitization of the D1R dopamine receptors in the dopamine pathway. The genetic change also leads to a higher expression of
angiotensin II receptors in the RAAS pathway, which causes blood vessel constriction, thereby increasing blood pressure. The
genetic variation in GRK4 leads to a reduced ability to clear sodium, especially when dietary sodium intake is high. This increases
the risk of high blood pressure.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION

You have the salt-sensitive genotype for GRK4. This means that blood pressure can increase by 10% or more with a high-sodium
diet.
Your genetic finding is associated with:


Reduced ability to clear sodium, especially when dietary salt intake is high.



Increased risk of high blood pressure when the diet is high in salt.



Greater expression of the angiotensin II receptor. This increases blood vessel constriction and ultimately leads to an
increased risk of high blood pressure.

RECOMMENDATIONS
Assess your daily intake of
salt

Due to your genetic finding, it is important to be mindful of your salt (sodium) consumption. The
WHO recommends less than 5 g of salt (just under 1 teaspoon) per day for adults.


Monitor your blood pressure and discuss your salt intake with a healthcare practitioner.



If your blood pressure is raised (higher end of normal or above), seek medical advice
from your healthcare practitioner.

Monitor your blood
pressure
Limit intake to 1500 mg of
sodium

Dietary tips

o

A further reduction of salt intake to 1500 mg (1.5 g) of sodium (or ¾ of a
teaspoon of salt) per day is also advisable.

o

A reduction in salt intake has been correlated with a decrease in blood pressure
in this group.



If your blood pressure is normal, it is still important to be mindful of your total salt intake
and to make sure that your intake is less than 1500 mg per day.



Most dietary salt intake comes from salt that is added during food preparation and from
salt that is found in processed foods and drinks.
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About 80% of salt in the diet comes from processed foods. Therefore, it is best to try to
avoid processed foods due to their high salt content.



Aim to eat plenty of natural and unprocessed foods. For example, fresh fruits and
vegetables instead of canned, dehydrated or prepackaged foods.



Be mindful when adding sauces and condiments to your food. Their salt content is
normally quite high. Flavor your food with herbs and spices instead of adding salt.



Check nutritional labels at the back of food packaging to find out how much salt
(sodium) is in a food product and choose products that are lower in sodium.

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 35

B

GENETIC RESULTS

VITAMIN B9 NEEDS
GENE

SNPs

YOUR RESULT

MTHFR

rs1801133

● CT

INCREASED RISK OF LOW VITAMIN
B9 (FOLATE)

One risk variant allele and one
normal allele

rs1801131

● CC
Two risk variant alleles

ABOUT THE GENE
Folate (vitamin B9) and Riboflavin (vitamin B2) are important members of the
vitamin B family. Normal vitamin B9 function assists in the formation of your red
blood cells, in the optimal production of DNA and in fetal development during
pregnancy. One gene that assists in folate and riboflavin metabolism is MTHFR.
Understanding your MTHFR gene can help you to understand your likely levels of
folate and homocysteine.
MTHFR converts one form of folate into the most biologically active form (5MTHF). 5-MTHF is important for a process called methylation which acts as a
molecular switch that turns genes on and off. Riboflavin is an important co-factor
in this process and is needed for MTHFR to work at full capacity. Disruption in the
methylation process leads to increased homocysteine levels, which have been
associated with an increased risk of cardiovascular complications, although the
significance is unclear at this stage. In pregnant women, this has also been linked
to complications such as recurrent pregnancy loss and neural tube defects.

EVIDENCE RATING ★★★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


A significant reduction in the enzyme activity. The level of reduction is
likely to be more than 65%.



Low folate levels.



Reduced methylation and moderately raised homocysteine levels.



Possible suboptimal levels of riboflavin (vitamin B2).



Possible increased risk of hypertension and cardiovascular disorders.



Less response to short term supplementation aimed at increasing folate.

PREDICTED IMPACT
Possible low folate levels;
Possible suboptimal riboflavin (vitamin B2)
levels;
Less response to supplementation;
Moderately raised homocysteine levels;
and
Raised need for vitamin B9.

VITAMINS OR MINERALS
Vitamin B9 (Folate)

RECOMMENDATIONS






Monitor your vitamin B9, vitamin
B2, and homocysteine levels.
Eat vitamin B9 rich foods
regularly, e.g.dark leafy greens,
broccoli, asparagus, and
legumes.
Eat vitamin B2 rich foods
regularly, e.g. milk, yoghurt, beef,
liver, mushrooms, and almonds.
Consider L(S)-5-MTHF or folic
acid supplementation.

In women, this finding may increased risk of pregnancy complications like recurrent pregnancy loss and neural tube defects.
As with any vitamin, the practical importance of this result will be influenced by the actual intake of dietary folate.

EVIDENCE RATING ★★★★

RECOMMENDATIONS


As there is an increased risk of low vitamin B9 (folate) and increased homocysteine levels,
a consultation with your healthcare practitioner is advised. Measuring vitamin B9 levels,
homocysteine and vitamin B2 levels could be considered.



Measuring vitamin B12 levels is also recommended before starting folate
supplementation as folate may be neurotoxic in the presence of vitamin B12 deficiency.



The recommended daily intake of folate may differ based on gender, age and life stage.
Please consult with your healthcare practitioner for further advice.



Eat plenty of foods that are rich in vitamin B9 (folate) to ensure that you meet your
dietary intake requirements. This is the easiest way to obtain the biologically active form
of folate.

Monitor vitamin B9 and
homocysteine levels

Eat vitamin B9 and vitamin
B2 rich foods regularly
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Consider supplementation
with L(S)-5-MTHF or folic
acid



Foods that are rich in folate and folic acid include dark leafy greens, broccoli, asparagus,
lentils, beans and folic acid fortified foods.



The best way to preserve the vitamin B9 content in food is to consume raw (where
possible) or steamed.



Eat plenty of foods that are rich in vitamin B2 (riboflavin). These include milk, yogurt,
beef, beef liver, mushrooms, almonds, cheese and riboflavin fortified cereals and oats.



Folic acid and L(S)-5-Methylfolate (L(S)-5-MTHF) are the two main types of supplements
routinely used for increasing folate blood levels and lowering homocysteine levels.



These supplements have been proven to effectively increase folate levels and lower
homocysteine levels. However, 5-MTHF is less likely to mask some of the signs and
symptoms of vitamin B12 deficiency compared to folic acid. Folic acid supplementation
may lead to overlooking symptoms of vitamin B12 deficiency.



A randomized controlled study showed that 1.6 mg of riboflavin (vitamin B2) per day was
beneficial for lowering homocysteine levels in individuals with MTHFR variations and may
help lower blood pressure in patients with cardiovascular disease, in combination with
antihypertensive drugs.



During pregnancy, having adequate levels of folate is very important for fetal
development. To support a healthy pregnancy it is recommended to take folate
supplements starting one month before pregnancy and throughout the first trimester.
Speak to your healthcare practitioner for further advice.

SPECIAL CONSIDERATIONS

Pregnancy planning
Pregnancy

* rs1801133 is commonly known as 677C>T while rs1801131 is commonly known as 1298 A>C.
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VITAMIN B6 NEEDS
GENE

SNPs

YOUR RESULT

NBPF3

rs4654748

● CC

INCREASED RISK OF LOW VITAMIN
B6

Two risk variant alleles

PREDICTED IMPACT
Possible low vitamin B6 levels; and
Raised need for vitamin B6.

ABOUT THE GENE
The NBPF3 gene helps to regulate the production of an enzyme that breaks down
vitamin B6. Individuals with genetic variations in this gene have been shown to
have lower levels of vitamin B6. This is most likely due to a more efficient
clearance of vitamin B6. Vitamin B6 is important for immune function,
neurological function and red blood cell formation. It is also required for a process
called methylation, which acts as a molecular switch to turn genes on and off.
Disruption in methylation could lead to raised levels of a molecule called
homocysteine which has been linked to various medical conditions.

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


Reduced levels of vitamin B6.



Increased risk of developing low vitamin B6 levels.

VITAMINS OR MINERALS
Vitamin B6
RECOMMENDATIONS





Monitor your vitamin B6 levels.
Eat vitamin B6 rich foods
regularly, e.g. chickpeas, tuna,
liver, salmon, chicken breast, and
fortified cereals.
Consider vitamin B6
supplementation.

As with any vitamin, the practical importance of this result will be influenced by diet and lifestyle. Additional factors, such as alcohol
intake, may deplete vitamin B6 levels.

RECOMMENDATIONS
Monitor vitamin B6 levels

Eat vitamin B6 rich foods
regularly

Consider vitamin B6
supplementation



As there is an increased risk of low vitamin B6 levels, consultation with your healthcare
practitioner is advised. Further action such as blood testing of vitamin B6 may be
considered if low levels are suspected.



The recommended daily intake of vitamin B6 may differ based on gender, age and life
stage. Please consult with your healthcare practitioner for further advice.



Eat plenty of foods that are rich in vitamin B6 to ensure that you meet your dietary intake
requirements.



Sources of vitamin B6 include chickpeas, tuna, liver, salmon, chicken breast and breakfast
cereals fortified with vitamin B6.



The best way to preserve vitamin B6 content in foods is to eat these foods raw (where
possible) or steamed.



If vitamin B6 level falls below optimal levels, vitamin B6 supplements can be considered.
Vitamin B6 is available in multivitamins with other B complex vitamins, or as a standalone supplement.



Your healthcare practitioner will be able to assess your current vitamin B6 levels and
advise whether supplements are needed.



Individuals with poor kidney function, autoimmune disease and alcohol dependence are
among those at the highest risk of vitamin B6 deficiency.



Please consult your healthcare practitioner if you have any of these conditions.

SPECIAL CONSIDERATIONS

Poor kidney function
Autoimmune disease
Alcohol
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VITAMIN B12 NEEDS
GENE

SNPs

YOUR RESULT

FUT2

rs602662

● AG

MODERATE RISK OF LOW VITAMIN
B12

One normal allele and one risk
allele

ABOUT THE GENE
Vitamin B12 is an essential nutrient that must be obtained from your diet. Many
important physiological and metabolic processes, including red blood cell
formation and DNA synthesis, as well as neurological function, require vitamin
B12 to function properly. The FUT2 gene produces an enzyme that influences
vitamin B12 absorption in the gut.
The FUT2 gene facilitates the formation and secretion of histo-blood group
antigens. Individuals who can produce these antigens are called “secretors”,
whilst those unable to produce them are called “non-secretors”. The secretions
allow pathogens such as Helicobacter Pylori to adhere to the gut lining. This
reduces the amount of intrinsic factor, which is required for vitamin B12
absorption. As such, individuals who are secretors are at a higher risk of low
vitamin B12 levels. Secretors are also more susceptible to gut infections from
organisms like rotavirus and norovirus which cause diarrhea, including “cruise ship
diarrhea”.

PREDICTED IMPACT
Moderately reduced vitamin B12
absorption;
Possible moderately low vitamin B12
levels; and
Slightly raised need for vitamin B12.

VITAMINS OR MINERALS
Vitamin B12
RECOMMENDATIONS





Monitor your vitamin B12 levels.
Eat vitamin B12 rich foods
regularly, e.g. fish, meat, poultry,
eggs, milk, milk products, and
fortified cereals.
Consider vitamin B12
supplementation.

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION

Based on your genetic finding, your FUT2 gene is partially active. This allows partial formation and secretion of the histo-blood
group antigens which are associated with:


Moderately decreased adhesion of pathogens to the gut lining.



Moderately reduced amount of intrinsic factor, which is required for vitamin B12 absorption.



Moderate reduction of vitamin B12 absorption in the gut.



A low to moderate risk of vitamin B12 deficiency.



Moderately reduced susceptibility to pathogen infections in the gut such as cruise ship diarrhea.

As with any vitamins, the practical importance of this result will be influenced by diet and lifestyle. For example, being a vegetarian
will increase the risk of vitamin B12 deficiency because natural sources of vitamin B12 are mainly from animal products.
Please note that adhesion of pathogens may not result in increased risk of infection, inflammation, or increased risk to gut health.

RECOMMENDATIONS

Monitor vitamin B12 levels

Eat vitamin B12 rich foods
regularly



As there is an increased risk of vitamin B12 deficiency, a consultation with your
healthcare practitioner is advised.



It is important to consider measuring vitamin B12 levels before taking certain nutritional
supplements, such as folate.



The recommended daily intake of vitamin B12 may differ based on gender, age and life
stage. Please consult with your healthcare practitioner for further advice.



Eat plenty of foods that are rich in vitamin B12 to ensure that you meet your dietary
intake requirements.



Vitamin B12 is naturally found in animal products which include fish, meat, poultry, eggs,
milk and milk products. It is also found in fortified breakfast cereals and some types of
nutritional yeast.



The best way to preserve most of the vitamin B12 in meat and dairy products is to cook
them in the oven or on a stovetop. Do not microwave them as this will degrade vitamin
B12.
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Consider vitamin B12
supplementation



If vitamin B12 level falls below optimal levels, vitamin B12 supplements can be
considered.



Your healthcare practitioner will be able to assess your current vitamin B12 levels and
advise whether supplements are needed.



Vegans and vegetarians are especially at risk of low vitamin B12 levels, as explained
above.



If you follow a vegetarian diet, you should eat eggs and dairy products regularly. You can
also consider fortified dairy alternatives like B12-fortified milk alternatives and fortified
cereals. If you are struggling to include these foods in your diet, seek advice about
supplementation from a healthcare practitioner.



If you follow a vegan diet, you are at a higher risk of vitamin B12 deficiency. Make sure
you include fortified dairy alternatives like B12-fortified grain or nut milks and fortified
cereals in your diet. Seek advice about supplementation from a healthcare practitioner.



If you are over 50-years-old, you are more likely to develop vitamin B12 deficiency. This
is because the stomach cells in many people over 50 years of age may become
damaged and this impairs the absorption of vitamin B12. Seek advice from a healthcare
practitioner about the best supplementation plan.

SPECIAL CONSIDERATIONS

Vegetarian

Vegan

Over 50 years old
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VITAMIN A NEEDS
GENE

SNPs

YOUR RESULT

BCMO1

rs7501331

● CT

MODERATE RISK OF LOW VITAMIN
A

One normal allele and one risk
variant allele

rs12934922

● AA
Two normal alleles

PREDICTED IMPACT
Moderately reduced conversion of ßcarotene to active vitamin A;
Possible moderately low vitamin A levels;
and
Slightly raised need for vitamin A.

ABOUT THE GENE
Vitamin A is essential for normal growth and development, as well as immune
system function, healthy vision and other functions in the human body. Our
bodies cannot produce vitamin A. Therefore, most vitamin A is absorbed from
the diet. There are two main forms of vitamin A precursors obtained from the diet:
provitamin A and preformed vitamin A. Preformed vitamin A is mainly found in
animal-based products such as eggs, milk and other dairy products, fatty fish and
liver, while provitamin A is mainly found in plant-based foods such as fruit and
vegetables. ß-carotene is the most abundant form of provitamin A in the diet.
BCMO1 converts provitamin A (ß-carotene) into the active form of vitamin A.
Vegans and vegetarians mostly obtain their vitamin A from provitamin A (found
in plant-based products). They are at the highest risk of low vitamin A levels when
the BCMO1 enzyme function is reduced.

VITAMINS OR MINERALS
Vitamin A
RECOMMENDATIONS




Monitor your vitamin A levels.
Eat vitamin A rich foods, from
animal products regularly, e.g.
dairy, oily fish, and liver.
Consider preformed vitamin A
supplementation.

EVIDENCE RATING ★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


Moderately reduced function of the BCMO1 enzyme.



Reduced conversion of ß-carotene into vitamin A by about 32%.



Moderate risk of low vitamin A levels.

RECOMMENDATIONS
Monitor vitamin A levels

Eat vitamin A rich foods
regularly

Consider preformed
vitamin A supplementation



As there is an increased risk of low vitamin A levels, consult with your healthcare
practitioner about further actions such as blood testing and/or direct supplementation.



The recommended daily intake of vitamin A may differ based on gender, age and life
stage. Please consult with your healthcare practitioner for further advice.



Eat plenty of foods that are rich in preformed vitamin A instead of provitamin A to
ensure that you meet your dietary intake requirements.



Sources of preformed vitamin A include dairy products, fatty fish (salmon, herring and
tuna) and liver.



Sources of provitamin A include leafy green vegetables, spinach and broccoli; orange
and yellow vegetables such as carrots, peppers and sweet potatoes; fruits such as
mangoes, cantaloupes and apricots; and tomatoes.



To boost provitamin A absorption from plant products, make sure that you have some
sort of fat with your vegetables, for example extra-virgin olive oil. This will aid the
conversion from the precursor form of vitamin A to the active form.



Supplementation with preformed vitamin A may help to increase vitamin A levels.



Your healthcare practitioner will be able to assess your current vitamin A levels and
advise whether supplements are needed.

SPECIAL CONSIDERATIONS
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Vegans and vegetarians solely rely on provitamin A (found in plant-based products) to
meet their dietary intake requirements. When the BCMO1 enzyme function is reduced,
they are at the highest risk of low vitamin A.



If you are a vegan/ vegetarian, supplementation should be carefully discussed with your
healthcare practitioner.



Foods like liver have many nutrients, but even half a portion (30g) of beef liver contains
up to three times the recommended daily amount of vitamin A for women. Too much
vitamin A can cause complications during pregnancy. If pregnant, or planning on
becoming pregnant, it is recommended to limit the amount of liver and liver-derived
products in your diet.

Vegan/Vegetarian

Pregnancy
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VITAMIN C NEEDS
GENE

SNPs

YOUR RESULT

SLC23A1

rs33972313

● AG

MODERATE RISK OF LOW VITAMIN
C

One normal allele and one risk
variant allele

ABOUT THE GENE
Vitamin C is an essential nutrient required for the formation of blood vessels,
cartilage, muscle and collagen in bones. It also plays a vital role in the body’s
healing process. Vitamin C is also an antioxidant and helps to prevent oxidative
damage, which is thought to contribute to several diseases. Our bodies are
unable to produce vitamin C. Therefore, vitamin C is solely obtained from the diet
and is transported across the cell membrane via transporter molecules. The
SLC23A1 gene produces a transporter protein called SLC23A1 which is the major
vitamin C transporter in the gut.

PREDICTED IMPACT
Reduced vitamin C transport;
Possible moderately low vitamin C levels;
and
Slightly raised need for vitamin C.

VITAMINS OR MINERALS
Vitamin C
RECOMMENDATIONS



EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:





Reduced vitamin C transport.



A 10-15% reduction of vitamin C levels.



Moderate risk of developing low vitamin C levels.

Monitor your vitamin C levels.
Eat vitamin C rich foods regularly,
e.g. citrus fruits, red and green
peppers, kiwi fruit, broccoli, and
strawberries.
Consider vitamin C
supplementation.

The practical importance of this result will depend on diet, lifestyle and presence of certain medical conditions.
As with any vitamin, the practical importance of this result will be influenced by the actual intake of vitamin C from your diet.

RECOMMENDATIONS


As there is a moderate risk of low vitamin C, a consultation with your healthcare
practitioner is advised. Further actions, such as blood testing and/or direct
supplementation may be considered.



This is particularly important if for individuals who are smokers, passive smokers, or have
certain gastrointestinal condition preventing vitamin C absorption (see special
considerations below).



The recommended daily intake of vitamin C may differ based on age and life stage.
Please consult with your healthcare practitioner for further advice.



Eat plenty of foods that are rich in vitamin C to ensure that you meet your dietary intake
requirements.



Vitamin C is found in citrus fruits (for example, oranges and grapefruit), red and green
peppers, kiwifruit, broccoli, strawberries and many foods and beverages that are fortified
with vitamin C.



The best way to preserve most of the vitamin C found in fruit and vegetables is to eat
them raw. Any food that contains vitamin C should be stored properly by sealing it in an
airtight container or refrigerating where appropriate. It should also be consumed within a
week of opening.



Supplementation with vitamin C may help to increase vitamin C levels.



Your healthcare practitioner will be able to assess your current vitamin C levels and
advise whether supplements are needed.

Monitor vitamin C levels

Eat vitamin C rich foods
regularly

Consider vitamin C
supplementation

SPECIAL CONSIDERATIONS
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Smokers
Passive smokers

Medications
Physical stress
Gastrointestinal conditions



Individuals who are smokers or passive smokers are amongst those at the highest risk of
having low vitamin C.



Supplementation is particularly important for individuals who smoke or are exposed to
second hand smoke.



If you are a smoker, you may require an additional amount of vitamin C per day to help
repair cell damage caused by smoking.



If you are taking certain medications like contraceptive pills, you may have an increased
need for vitamin C.



Infections, burns or exposure to extreme temperatures (very high or very low) can
increase your need for vitamin C. In addition, individuals with certain gastrointestinal
conditions preventing vitamin C absorption may need to discuss supplementation with a
healthcare practitioner.
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VITAMIN D NEEDS
GENE

SNPs

YOUR RESULT

GC

rs4588

● CC

MODERATE RISK FOR VITAMIN D
INSUFFICIENCY

Two normal alleles

CYP2R1

rs10741657

● GG
Two risk variant alleles

DHCR7

rs12785878

PREDICTED IMPACT
Possible low vitamin D levels; and
Slightly raised need for vitamin D.

● GG
Two risk variant alleles

VITAMINS OR MINERALS
Vitamin D
RECOMMENDATIONS

ABOUT THE GENE
Vitamin D is an essential nutrient required for calcium absorption in the gut, for
cell growth and for immune function. Your daily vitamin D requirement can be
obtained from your diet and from exposure to sunlight (specifically UV rays).
When UV rays strike the skin, vitamin D starts being produced. Several genes and
pathways have been shown to be involved in this process. Genetic variations in
the genes selected have been shown to affect the risk of vitamin D insufficiency.
The overall risk increases with the presence of each additional risk allele, which is
reflected in the overall risk calculated.





Monitor your vitamin D levels.
Spend adequate time outdoors in
the sun.
Eat vitamin D rich foods regularly,
e.g. fatty fish, egg yolk, liver, and
vitamin D fortified foods and
beverages.

The GC gene encodes for the vitamin D-binding protein which binds vitamin D
from the diet, sunlight and from supplements and transports it to target organs.
The CYP2R1 gene encodes for an enzyme that converts the inactive form of vitamin D into the most commonly measured form of
vitamin D (25(OH)D) in the blood.
The DHCR7 gene encodes for an enzyme that converts a vitamin D precursor (7-DHC) into cholesterol and thereby diverts it away
from the vitamin D pathway. This process reduces the amount of substrate available for vitamin D formation.

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION
Based on the genes tested:


You are at a moderate risk of vitamin D insufficiency (<50nmol/L).



The combined genetic risk for vitamin D insufficiency increases by about 40% with your genetic combination.

The clinical significance of this finding will also depend on your existing vitamin D intake and exposure to sunlight.

RECOMMENDATIONS

Monitor your vitamin D
levels

Spend adequate time
outdoors in the sun



As there is a moderate risk of vitamin D insufficiency, a consultation with your healthcare
practitioner is advised. This may include a blood test or vitamin D3 supplementation.



Factors that can affect your vitamin D levels include BMI (being underweight,
overweight, or obese), skin color, physical activity levels, vitamin D intake, calcium intake,
daily sun exposure, season, pregnancy and age.



The recommended daily intake of vitamin D may differ based on age and life stage.
Please consult with your healthcare practitioner for further advice.



In general, the daily recommended amount can be obtained by spending more time
outdoors during daylight hours and consuming vitamin D rich foods.



As a general advice, to obtain 10,000 IU of vitamin D from the sun:
o

Individuals with fair skin tones – about 10 mins (arms or equivalent exposed and
no sunscreen).

o

Individuals with darker skin tones (olive skin or medium skin tones) – 15-20 mins
(arms or equivalent exposed and without sunscreen).

o

Individuals with deep skin tones – 60 minutes sun exposure (arms or equivalent
exposed and without sunscreen).
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Please note that the amount of vitamin D that can be obtained by exposure to sunlight depends
on several factors including genetics, season, skin type and geographic latitude.

Eat vitamin D rich foods
regularly



You can also meet your dietary intake by eating plenty of vitamin D rich foods.



Sources of vitamin D include fatty fish, egg yolk, liver, vitamin D fortified foods.



If you are over 50, and especially if you are a woman, you may need even more vitamin
D. With age, your body's ability to make and activate vitamin D decreases. You can
discuss this with a healthcare practitioner for advice on supplementation.



If you are a vegan you may have an even higher risk of vitamin D deficiency without
adequate sunlight or supplementation. Make sure you include vitamin D fortified milk
alternatives in your diet and seek advice from a healthcare practitioner about
supplementation.



If you are a vegetarian who does not include milk in your diet, you may have an even
higher risk of vitamin D deficiency without adequate sunlight or supplementation. Make
sure you include vitamin D fortified milk alternatives in your diet and seek advice from a
healthcare practitioner about supplementation.

SPECIAL CONSIDERATIONS

Over 50 years old

Vegan

Vegetarian
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CALCIUM, BONE STRENGTH AND STRESS FRACTURE
GENE

SNPs

YOUR RESULT

GC

rs7041

● TT
Two risk variant alleles

VDR

rs1544410

● CT
One normal allele and one risk
variant allele

ABOUT THE GENE
The GC gene encodes for the vitamin D binding protein, which binds and
transports vitamin D to target organs. The genetic variation tested has been
shown to affect the abundance of vitamin D transport molecules and therefore
affects vitamin D levels. Vitamin D helps with calcium absorption from the gut and
into the bloodstream. Therefore, having adequate vitamin D levels is essential for
maintaining calcium levels.
The VDR gene encodes for the vitamin D receptor (VDR). This receptor allows the
body to regulate the activity of genes that are dependent on vitamin D. By turning
these genes on or off, VDR helps to control calcium absorption and other
processes.

MODERATE RISK OF STRESS
FRACTURE (WITH LOW CALCIUM
INTAKE)
PREDICTED IMPACT
Slightly raised need for calcium;
Lower bone mineral density with low
calcium intake;
Greater risk of stress fracture; and
Possible low vitamin D levels.

VITAMINS OR MINERALS
Calcium
Vitamin D

RECOMMENDATIONS

Calcium is an essential nutrient that must be obtained from the diet. Most of your
calcium supply is stored in your bones and teeth, where it supports their structure
and function. Genetic changes that affect the balance of calcium and vitamin D
have been shown to affect calcium absorption and bone strength. This increases
the risk of osteoporosis and leads to a greater risk of stress fractures.






Monitor your calcium and vitamin
D levels.
Eat calcium rich foods regularly,
e.g. milk, yoghurt, cheese,
canned fish with bones, green
leafy vegetables, legumes, and
fortified dairy-free milks.
Consider calcium
supplementation.

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


Lower bone mineral density (BMD) if calcium intake is low.



Greater risk of stress fractures (2-times more likely).



Mildly reduced vitamin D levels, which may affect calcium absorption. The significance of this will depend on existing
vitamin D intake and exposure to sunlight.



Increased need for calcium and vitamin D.

The clinical significance of this finding will also depend on calcium and vitamin D intake.

EVIDENCE RATING ★★★★

RECOMMENDATIONS

Monitor calcium levels
Consider calcium
supplementation

Eat calcium rich foods
regularly



As there is a moderate risk of stress fracture with low calcium intake, a consultation with
your healthcare practitioner is advised for further action.



The practitioner should be able to assess calcium and vitamin D intake and check their
levels. Based on the assessment, the practitioner may advise calcium and vitamin D3
supplementation.



A randomized placebo-controlled trial showed that individuals with this genetic variation
requires at least 900 mg of calcium daily to help prevent low calcium levels which can
lead to low BMD and an increased risk of fractures.



The recommended daily intake of calcium may differ based on gender, age and life
stage. Please consult with your healthcare practitioner for further advice.



Eat plenty of calcium rich foods to ensure that you meet your dietary intake
requirements.



Foods that are rich natural sources of calcium include milk, yoghurt, cheese, canned fish
with bones, green leafy vegetables, legumes, and fortified dairy-free milks.
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Choose kale, broccoli and cauliflower over spinach and silverbeet / swiss chard. The
latter ones have good calcium content but also contain a substance (oxalate) which
inhibits calcium absorption.



If you are vegan, you may be at an even higher risk of having low calcium levels as you
do not eat dairy products. You might also absorb less calcium because you consume
more of those plant products containing substances which may inhibit calcium
absorption. Make sure you include calcium-fortified milk alternatives and plant products
in your diet. Soaking nuts and legumes helps to reduce their anti-nutrient content, thus
maximizing calcium absorption. Seek advice from a healthcare practitioner about
supplementation if needed.



If you are vegetarian, you might absorb less calcium because you consume more plant
products containing substances which may inhibit calcium absorption. Soaking nuts and
legumes helps to reduce their anti-nutrient content, thus maximizing calcium absorption.
Make sure you include calcium-fortified milk alternatives in your diet. Seek advice from a
healthcare practitioner about supplementation if needed.



If you are a woman over 50, you may need even more calcium. This is because, with age,
bone loss increases and your body’s ability to absorb calcium decreases due to a
decrease in stomach acid. You can seek advice about supplementation from a healthcare
practitioner.



If you limit or avoid dairy products, you may be at a higher risk of low calcium levels.
Make sure you include calcium-fortified milk alternatives in your diet. Seek advice from a
healthcare practitioner about supplementation if needed.



Speak with your healthcare practitioner regarding supplementation, especially if you
have kidney disease.

SPECIAL CONSIDERATIONS

Vegan

Vegetarian

Over 50 years old

Lactose intolerance

Kidney disease

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 49

B

GENETIC RESULTS

IRON NEEDS
GENE

SNPs

YOUR RESULT

TMPRSS6

rs4820268

● AG

INCREASED RISK OF LOW IRON
LEVELS

One normal allele and one risk
variant allele

TF

rs3811647

● AG
One normal allele and one risk
variant allele

PREDICTED IMPACT
Reduced iron levels, iron storage and
transport;
Reduced hemoglobin concentration;
Increased risk of iron deficiency and iron
deficiency anemia; and
Raised need for iron.

ABOUT THE GENE
Iron is an essential nutrient that is obtained from the diet. It is an important
component of hemoglobin, the molecule in red blood cells that carries oxygen.
If adequate iron is not available, cells and tissues will not get enough oxygen. This
causes signs and symptoms of iron deficiency anemia, which include tiredness
(fatigue), weakness and pale skin.
The TF gene contains the information needed to produce a protein called
transferrin. Transferrin binds and transports iron throughout the body. Transferrin
controls the levels of free iron in our blood and is a good indicator of how much
iron is available to our tissues.
The TMPRSS6 gene helps to control our iron levels by controlling hepcidin, a key
regulator of iron in the body. When iron levels are low, TMPRSS6 can increase
iron concentrations by inhibiting the production of hepcidin. This increases the
amount of iron that can be absorbed from the diet and allows more iron to be
transported out of storage sites in the liver and spleen.

VITAMINS OR MINERALS
Iron
RECOMMENDATIONS





Monitor your iron levels.
Eat iron rich foods regularly, e.g.
red meat, fish, shellfish, poultry,
green leafy vegetables, legumes,
oysters, dried fruits and iron
fortified cereals.
Consider iron supplementation.

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


An overall reduction of iron levels in the blood.



Reduced ability of transferrin to bind to iron.



Reduced iron transport to tissues.



Reduced iron storage (ferritin) levels.



Reduced hemoglobin concentration. This finding is confirmed in several populations, including Europeans and Asians.
The greatest effect is seen in the Asian population.



Increased risk of iron deficiency and iron deficiency anemia. As such, there is a reduced risk of iron overload.

The practical importance of this result will depend on your dietary habits, whether you are pregnant or a blood donor and other
factors.

RECOMMENDATIONS


As there is an increased risk of low iron levels, consult your healthcare practitioner about
getting your iron levels tested.



It is important to keep your iron levels within the recommended range. Too much or too
little could result in undesirable health implications.



The recommended daily intake may differ based on gender, age and life stage. Please
consult with your healthcare practitioner for further advice.



Eat plenty of foods that are rich in iron to ensure that you meet your dietary intake
requirements.



Iron-rich foods include red meats, fish, shellfish, poultry, green leafy vegetables,
legumes, oysters, dried fruits and iron fortified cereals.

Monitor iron levels

Eat iron rich foods
regularly
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Consider iron
supplementation



Heme-iron contained in animal products can be readily absorbed by your body, while
iron from plant sources (non-heme) is less readily absorbed. To increase your iron
absorption from plant products, make sure you combine foods that contain iron with
foods that contain vitamin C. For example, add some red capsicum/peppers to a lentil
stew. Also, cooking in iron pots or skillets will increase the iron content of foods.



If low levels of iron are detected, iron supplementation may be considered to help
increase iron levels.



Your healthcare practitioner will be able to assess your current iron levels and advise
whether supplements are needed.



If you are a woman of reproductive age, your body needs even more iron as
menstruation increases the need for iron.



If you are a vegan/ vegetarian, you may need almost twice as much iron as non-vegan/
vegetarians. Keep in mind that even though some vegetables like spinach are rich in
iron, they also contain substances (oxalates) that decrease iron absorption.

SPECIAL CONSIDERATIONS

Females

Vegan/ vegetarian
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OMEGA-3 AND OMEGA-6 PROCESSING
GENE

SNPs

YOUR RESULT

FADS1

rs174546

● CC

NORMAL FATTY ACID PROCESSING

Two normal alleles

ABOUT THE GENE
Fats are made of fatty acids, which can come from dietary sources, but are also
produced in small amounts by the body. Fatty acids come in different types, such
as short or long, saturated or unsaturated and can be grouped into further
subtypes, like omega-3 and omega-6. Your body processes fatty acids and
rearranges them to produce all the different types. FADS1 is specifically involved
in the processing and production of unsaturated omega-3 and omega-6 types.
Omega-3 and omega-6 fatty acids are essential for development, reproduction,
skin and hair growth and for brain function. Additionally, they can also influence
the balance of blood triglycerides and cholesterol (lipids). As such, FADS1 also
has an impact on the lipid profile.

PREDICTED IMPACT
Typical proportion of different types of
fatty acids in the body;
No influence on risk of blood lipid
imbalance; and
Typical need for omega-3.

VITAMINS OR MINERALS
Omega-3
RECOMMENDATIONS



EVIDENCE RATING ★★★★

GENETIC INTERPRETATION
Your genetic finding is associated with:


Normal FADS1 enzyme activity.



Normal capacity to process omega-3 and omega-6 fatty acids.



Typical proportion of different types of fatty acids in your blood.

Maintain a balanced diet with
omega-3 rich foods.
Hero foods: fatty fish, nuts and
seeds (walnuts, flaxseeds, and
chia seeds).

Your genetic finding is not associated with an increased risk of high triglycerides or a high level of low-density cholesterol (LDL-C).
The clinical significance of this finding will depend on usual omega-3 intake and other dietary habits.

EVIDENCE RATING ★★★★

RECOMMENDATIONS

Maintain a balanced diet
with omega-3 rich foods



Please be advised that other factors, such as your dietary or lifestyle choices, may still
affect your overall lipid profile.



A healthy, balanced diet is is essential to ensure adequate omega-3 intake and for
maintaining a healthy lipid balance in the blood.



The recommended daily intake may differ based on age, gender and life stage. Please
refer to your country’s guideline.



If cholesterol and/or triglycerides levels are known to be raised, consult your healthcare
practitioner about suitable treatment.



In general, the daily recommended amount can be obtained from omega-3 rich foods
such as fatty fish (salmon, mackerel and trout) and nuts and seeds (walnuts, flaxseeds,
and chia seeds).



Eat up to 3 servings of fatty fish per week to maximize the benefits of omega-3 content
and minimize the risks of mercury contamination.



As the most beneficial types of omega-3 are found in fatty fish, supplementation should
be discussed with your healthcare practitioner.

Hero foods

SPECIAL CONSIDERATIONS

Vegan/ vegetarian
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MUSCLE POWER
GENE

SNPs

YOUR RESULT

ACTN3

rs1815739

● CT

INCREASED POWER

One normal allele and one
variant allele

ABOUT THE GENE
Your muscles contain two types of fibers: fast-twitch and slow-twitch. Fast-twitch
fibers are useful for movements relying on sudden, intense bursts of activity, such
as those required in power sports (e.g. weight-lifting, sprinting, high jump, long
jump and pole vault). Slow-twitch fibers are useful for long-duration, low intensity
activities (e.g. walking, jogging and cycling). The ACTN3 gene builds a protein
that allows fast-twitch muscle fibers to work at full force. The more ACTN3 protein
your body produces, the greater your muscle power.

GENETIC INTERPRETATION

EVIDENCE RATING ★★★★

Your genetic finding predicts partial production of ACTN3 protein. This on one
hand means:


You are moderately suited to sports that rely on sudden bursts of
power, like weight-lifting or sprinting.



Your muscles will moderately increase in size in response to high
intensity exercise. This is an advantage in sports that require strength
and power.

PREDICTED IMPACT
Your fast-twitch muscle fibers are partially
equipped for sudden bursts of activity;
Moderate increase in muscle size with high
intensity exercise; and
More prone to muscle soreness and
muscle injury.

FITNESS PROFILE
Power vs Endurance
Recovery

RECOMMENDATIONS



High and low intensity training to
improve your fitness and
strength.
For muscle soreness, consider
additional rest days.

On the other hand:


You need to take care with high intensity training as you may experience soreness afterwards and risk muscle injury. This
may slow your recovery time. Your overall recovery ability presented in part A of this report (summary of results) is
influenced also by other genes.

This result is 7-8 times more likely to be found in Olympic level sprinters. This result is also common in elite performers across a
wide range of power sports including judo, cycling and ski jumping.

RECOMMENDATIONS

High and low intensity
training

EVIDENCE RATING ★★★
You are suited to both high intensity exercise (e.g. High Intensity Interval Training (HIIT) and team
sports like basketball and soccer) and low intensity activities (e.g. swimming, jogging, yoga and
pilates).
To improve strength and grow muscles in size, both high or low intensity resistance training may
be used: high intensity focuses on heavier weights with fewer sets and repetitions; low intensity
focuses on slow movements, lighter weights and more sets and repetitions.

Note: Your overall power or endurance; and recovery profiles presented in part A of this report takes into consideration this result
in combination with other gene results.
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MUSCLE STRENGTH
GENE

SNPs

YOUR RESULT

AGT

rs699

● TT

NORMAL MUSCLE STRENGTH

Two normal alleles

PREDICTED IMPACT
Normal muscle contraction and strength;
and
Normal muscle power.

ABOUT THE GENE
The AGT gene produces a protein that helps muscles to contract properly and
maintain their strength. The more protein a muscle produces, the greater its
strength and power. This protein is also thought to increase the production of
fast-twitch fibers, which provides an advantage in power sports.

GENETIC INTERPRETATION

EVIDENCE RATING ★★★

Your genetic finding predicts normal production of the AGT protein. This means:


Your muscle contraction is functioning normally.



You are expected to have normal muscle power.

Follow general training
recommendations

RECOMMENDATIONS


This result is not as commonly found in Olympic athletes of various disciplines.

RECOMMENDATIONS

FITNESS PROFILE
Power vs Endurance
Stamina



Follow general training
recommendations.
Train more frequently.

EVIDENCE RATING ★★★
You can follow general training recommendations to improve your muscle power. You may need
to train more frequently than others to achieve the same results.

Note: Your overall power or endurance profile presented in part A of this report takes into consideration this result in combination
with other gene results.
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MUSCLE ENERGY
GENE

SNPs

YOUR RESULT

AMPD1

rs17602729

● CC

IDEAL ENERGY

Two normal alleles

ABOUT THE GENE
Your muscle cells need energy to contract and move your body. The AMPD1
gene produces a protein that is involved in the production of energy that is used
by muscles. This energy is used during short bursts of exercise and is also
important for combating muscle fatigue.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION

Your genetic finding predicts normal production of the AMPD1 protein. This
means:




Your muscles are equipped to produce maximum energy in short
bursts and you can push yourself to maximum effort without getting
tired too quickly.
You are less prone to experience muscle soreness after intense
exercise. This can speed up your recovery time. Your overall recovery
ability presented in part A of this report (summary of results) is also
influenced by other genes.

PREDICTED IMPACT
Maximum production of muscle energy in
short bursts;
Capable of pushing yourself without
getting tired too quickly; and
Less muscle soreness after intense
training.

FITNESS PROFILE
Power vs Endurance
Recovery

RECOMMENDATIONS


Mix high and low intensity
training to improve your fitness
and strength.

About 70-90% of elite power athletes (e.g. short distance runners, short distance swimmers, weightlifters, cyclists) have this genetic
result.

EVIDENCE RATING ★★

RECOMMENDATIONS

Based on your result, both high and low intensity training will increase your fitness and strength.
High and low intensity
training



High intensity training, e.g. HIIT, which is short bursts of exercise at maximal effort
followed by varied recovery times.



Low intensity training, e.g. brisk walking, cycling, swimming, jogging.

To train your muscles, you can alternate high intensity resistance training (with heavier weights
and fewer sets and repetitions) with low intensity resistance training (with lighter weights and
more sets and repetitions).

Note: Your overall power or endurance; and recovery profile presented in part A of this report takes into consideration this result
in combination with other gene results.
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ENDURANCE
GENE

SNPs

YOUR RESULT

PPARGC1A

rs8192678

● GG

PEAK ENDURANCE

Two normal alleles

ABOUT THE GENE
The PPARGC1A gene helps to regulate how energy is used in muscle cells.
Increased energy levels are linked to increased aerobic fitness and the ability to
exercise for longer periods of time. This gene also regulates the ability to grow
slow-twitch muscle fibers which also contributes to increased endurance
performance.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION

Your PPARGC1A protein is working normally. This means:


Your muscles can grow their slow-twitch fibers with exercise. This
makes you more suited to endurance training (e.g. long-distance
swimming, and running).



Your aerobic fitness is naturally high.

PREDICTED IMPACT
Naturally high aerobic fitness;
Maximum growth of slow-twitch muscle
fibers in response to exercise; and
Well suited to endurance training.

FITNESS PROFILE
Power vs Endurance
Stamina

RECOMMENDATIONS



Endurance training.
Lighter weights with more sets
and reps.

About half of elite endurance athletes share this genetic result.

RECOMMENDATIONS

Endurance training

You are suited to exercises that can be sustained for a longer period of time. These are low
intensity activities that engage your slow-twitch muscle fibers. Examples include jogging, running,
swimming and cycling.
For gym work, you can focus on low intensity resistance training with lighter weights and a greater
number of sets and repetitions.

Note: Your overall power or endurance; and stamina profile presented in part A of this report takes into consideration this result in
combination with other gene results.
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RECOVERY TIME
GENE

SNPs

YOUR RESULT

IL6

rs1800795

● GG

FASTER RECOVERY

Two normal alleles

ABOUT THE GENE
The IL6 gene produces a substance called interleukin-6. It is released in the
muscles in response to exercise. It promotes fiber regeneration and regulates
how quickly muscles recover after exercise. It is also thought that having normal
IL6 gene function contributes to better performance in power sports.

EVIDENCE RATING ★★★

GENETIC INTERPRETATION

Your genetic finding predicts normal levels of IL6 production. This means:


You may experience less muscle soreness than others after intense
exercise.



You are likely to recover faster after intense exercise and are therefore
likely to be able to train on most days. However, your overall Recovery
profile presented on part A of this report (summary of results) is also
influenced by other gene results.

PREDICTED IMPACT
Optimal regeneration of muscle fibers;
Less muscle soreness after intense
training;
Shorter recovery time; and
Naturally suited for power sports.

FITNESS PROFILE
Power vs Endurance
Stamina
Recovery
RECOMMENDATIONS



There are no specific
recommendations for this genetic
result.
As recovery is less likely to be an
issue, you can train most days.



With appropriate training, you are likely to achieve some
improvements in your stamina. However, your overall Stamina profile
presented on part A of this report (summary of results) is also influenced by other gene results.



You may be naturally suited to power sports (e.g. sprinting, weight-lifting, long jump and high jump). However, your
overall Power or Endurance profile presented on part A of this report (summary of results) is also influenced by other
gene results.

About 50-60% of elite athletes in power sports have this genetic result.

RECOMMENDATIONS
There are some foods that can help you recover after intense training:

Training on most days



Drinking a glass of milk within 10 minutes of exercising can help keep muscle soreness
down and reduce muscle damage.



Curcumin can help to reduce a loss in muscle strength. It can be found in turmeric and
ginger. Certain drinks such as turmeric lattes may be of benefit.



Taking ginger before exercise can also accelerate recovery of muscle strength following
intense exercise.



Drinking tart cherry juice before and after training may reduce muscle soreness.

Note: Your overall power or endurance profile; stamina; and recovery profile presented in part A of this report takes into
consideration this result in combination with other gene results.
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RISK OF SOFT TISSUE INJURY
GENE

SNPs

YOUR RESULT

COL1A1

rs1800012

● GG

NORMAL RISK OF SOFT TISSUE
INJURY

Two normal alleles

PREDICTED IMPACT
Normal joints support; and
Normal risk of tendon and ligament
injuries.

ABOUT THE GENE
The COL1A1 gene builds the main collagen chain that affects the strength of
ligaments, tendons and joint capsules. This strength affects the mobility of joints
such as shoulders, knees and ankles. Greater levels of this type of collagen
provide better supported joints and a reduced risk of injury.

FITNESS PROFILE
Injury Risk
RECOMMENDATIONS

EVIDENCE RATING ★★★

GENETIC INTERPRETATION
Your genetic finding predicts:


Normal production of COL1A1 protein.



Normal risk of ligament and tendon injury. This may include anterior
cruciate ligament (ACL) or Achilles tendon injuries, or shoulder
dislocation.

RECOMMENDATIONS

Adequate warm up
Strengthen your
supporting muscles

Regular stretching

Improve technique and
body awareness






Ensure adequate warm up.
Strengthen your supporting
muscles.
Stretch regularly.
Improve technique and body
awareness.

EVIDENCE RATING ★★★★
A comprehensive warm up program will help prepare the body for exercise by gradually
increasing the heart rate and blood flow to the muscles.
Strengthening supporting muscles can reduce imbalances in the body and prevent injury.
For example, strengthening exercises for the hamstrings, quadriceps and gluteus maximus could
support the muscles around the ligament and prevent injury of the knee e.g. ACL injuries.
Regular stretching can reduce muscle tightness. Tightness has been shown to increase the risk of
certain injuries.
For example, tight calf muscles are associated with an increased risk of Achilles tendon injuries as
they place more stress on the Achilles tendon.
70% of ACL injuries occur without contact to the region. For example, injuries can be caused by
landing, pivoting or stopping suddenly. Research shows that Neuromuscular Training can be
highly effective in reducing the risk of ACL injuries in athletes who play sports.
Neuromuscular training includes exercises that improve strength, balance, agility and flexibility
and is highly-specific for sports that pose a high risk of ACL injuries (e.g. soccer). This type of
training focuses on training the knee to move in a correct way, especially when jumping, landing
and pivoting.

Note: Your overall injury risk profile presented in part A of this report takes into consideration this result in combination with other
gene results.
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INJURY RISK AND FLEXIBILITY
GENE

SNPs

YOUR RESULT

COL5A1

rs12722

● CC

NORMAL RISK OF TENDON INJURY
AND REDUCED JOINT FLEXIBILITY

Two normal alleles

ABOUT THE GENE
The COL5A1 gene produces the protein collagen 5 which affects the structure
and function of collagen in ligaments and tendons. The amount of collagen and
how it is packed influences ligament strength. It also influences your range of
motion and the flexibility of joints.

EVIDENCE RATING ★★★★

GENETIC INTERPRETATION

Your genetic finding indicates that your supply of collagen 5 is ideal. This means
that:


You are likely to have flexible joints.



You have a normal risk of tendon injury (including tennis elbow and
injuries to the Achilles tendon).



You have a normal risk of muscle cramping from exercise.

EVIDENCE RATING ★★★

RECOMMENDATIONS

No specific
recommendation for this
genetic finding

PREDICTED IMPACT
Better joint flexibility;
Normal risk of tendon injury; and
Normal risk of muscle cramping from
exercise.

FITNESS PROFILE
Injury Risk
RECOMMENDATIONS



There are no specific
recommendations for this genetic
result.
General recommendations to
prevent injuries:
o Ensure adequate warm
up and cool down.
o Stretch after exercising.
o Do strengthening
exercises.

Even if this genetic result does not put you at higher risk of soft tissue injury, care should still be
taken during activities that are commonly associated with injuries. These include sports that
require short bursts of energy, such as sprinting and jumping, or sports that require sudden
starting and stopping.
To decrease risk of injuries during sport, these general recommendations are suggested:


Having an adequate warm up and cool down.



Stretching after exercises.



Strengthening activities that are suitable to individual sports.

Note: Your overall injury risk profile presented in part A of this report takes into consideration this result in combination with other
gene results.

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 60

C

REFERENCES

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 61

C

REFERENCES

The following are the list of references included to create interpretations and recommendations listed on this report.

FTO
Frayling TM, Timpson NJ, Weedon MN, et al. A common variant in the FTO gene is associated with body mass index and
predisposes to childhood and adult obesity. Science 2007; 316(5826): 889-94.
Kara E, O'Daly OG, Choudhury AI, et al. A link between FTO, ghrelin, and impaired brain food-cue responsivity. J Clin Invest
2013; 123 (8): 3539-51
Tovar A, Emond JA, Hennessy E, Gilbert-Diamond D. An FTO Gene Variant Moderates the Association between Parental
Restriction and Child BMI. PLoS One 2016; 11(5): e0155521.
Livingstone KM, Celis-Morales C, Papandonatos GD, et al. FTO genotype and weight loss: systematic review and meta-analysis of
9563 individual participant data from eight randomised controlled trials. BMJ 2016; 354: i4707.
Zhang X, Qi Q, Zhang C, et al. FTO genotype and 2-year change in body composition and fat distribution in response to weightloss diets: the POUNDS LOST Trial. Diabetes 2012; 61(11): 3005-11.
Wycherley TP, Moran LJ, Clifton PM, Noakes M, Brinkworth GD. Effects of energy-restricted high-protein, low-fat compared with
standard-protein, low-fat diets: a meta-analysis of randomized controlled trials.Am J Clin Nutr 2012; 96(6):1281-98.
Andreasen CH, Stender-Petersen KL, Mogensen MS, et al. Low physical activity accentuates the effect of the FTO rs9939609
polymorphism on body fat accumulation. Diabetes 2008; 57(1): 95-101.
Kilpelainen TO, Qi L, Brage S, et al. Physical activity attenuates the influence of FTO variants on obesity risk: a meta-analysis of
218,166 adults and 19,268 children. PLoS Med 2011; 8(11): e1001116.

PPARG
Gouda, H. N., et al. (2010). "The association between the peroxisome proliferator-activated receptor-gamma2 (PPARG2) Pro12Ala
gene variant and type 2 diabetes mellitus: a HuGE review and meta-analysis." Am J Epidemiol 171(6): 645-655.
Delahanty, L. M., et al. (2012). "Genetic predictors of weight loss and weight regain after intensive lifestyle modification,
metformin treatment, or standard care in the Diabetes Prevention Program." Diabetes Care 35(2): 363-366.
Kilpelainen, T. O., et al. (2008). "SNPs in PPARG associate with type 2 diabetes and interact with physical activity." Med Sci Sports
Exerc 40(1): 25-33.
Ruchat, S. M., et al. (2010). "Improvements in glucose homeostasis in response to regular exercise are influenced by the PPARG
Pro12Ala variant: results from the HERITAGE Family Study." Diabetologia 53(4): 679-689.
Memisoglu, A., et al. (2003). "Interaction between a peroxisome proliferator-activated receptor gamma gene polymorphism and
dietary fat intake in relation to body mass." Hum Mol Genet 12(22): 2923-2929.
Franks, P.W., et al. (2007). "The Pro12Ala variant at the peroxisome proliferator-activated receptor gamma gene and change in
obesity-related traits in the Diabetes Prevention Program." Diabetologia 50(12): 2451-2460.

MTIF3
Goumidi L, Cottel D, Dallongeville J, Amouyel P, Meirhaeghe A. Effects of established BMI-associated loci on obesity-related
traits in a French representative population sample. BMC Genet 2014; 15: 62.
Speliotes EK, Willer CJ, Berndt SI, et al. Association analyses of 249,796 individuals reveal 18 new loci associated with body mass
index. Nat Genet 2010; 42(11): 937-48.
Papandonatos GD, Pan Q, Pajewski NM, et al. Genetic Predisposition to Weight Loss and Regain With Lifestyle Intervention:
Analyses From the Diabetes Prevention Program and the Look AHEAD Randomized Controlled Trials. Diabetes 2015; 64(12):
4312-21.
Hong KW, Oh B. Recapitulation of genome-wide association studies on body mass index in the Korean population. Int J Obes
(Lond) 2012; 36(8): 1127-30.
Diabetes Prevention Program Research G. The Diabetes Prevention Program (DPP): description of lifestyle intervention. Diabetes
Care 2002; 25(12): 2165-71.
Look ARG, Wadden TA, West DS, et al. The Look AHEAD study: a description of the lifestyle intervention and the evidence
supporting it. Obesity (Silver Spring) 2006; 14(5): 737-52.

ADIPOQ
Gao M, Ding D, Huang J, Qu Y, Wang Y, Huang Q. Association of genetic variants in the adiponectin gene with metabolic
syndrome: a case-control study and a systematic meta-analysis in the Chinese population. PLoS One 2013; 8(4): e58412.
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 62

C

REFERENCES

Hara K, Boutin P, Mori Y, et al. Genetic variation in the gene encoding adiponectin is associated with an increased risk of type 2
diabetes in the Japanese population. Diabetes 2002; 51(2): 536-40.
Lu JF, Zhou Y, Huang GH, Jiang HX, Hu BL, Qin SY. Association of ADIPOQ polymorphisms with obesity risk: a meta-analysis.
Hum Immunol 2014; 75(10): 1062-8.
Shin MJ, Jang Y, Koh SJ, et al. The association of SNP276G>T at adiponectin gene with circulating adiponectin and insulin
resistance in response to mild weight loss. Int J Obes (Lond) 2006; 30(12): 1702-8.
Mente A, Razak F, Blankenberg S, et al. Ethnic variation in adiponectin and leptin levels and their association with adiposity and
insulin resistance. Diabetes Care 2010; 33(7): 1629-34.
Cheung CY, Hui EY, Cheung BM, et al. Adiponectin gene variants and the risk of coronary heart disease: a 16-year longitudinal
study. Eur J Endocrinol 2014; 171(1): 107-15.
Reis CE, Bressan J, Alfenas RC. Effect of the diet components on adiponectin levels. Nutr Hosp 2010; 25(6): 881-8.
Yu N, Ruan Y, Gao X, Sun J. Systematic Review and Meta-Analysis of Randomized, Controlled Trials on the Effect of Exercise on
Serum Leptin and Adiponectin in Overweight and Obese Individuals. Horm Metab Res 2017; 49(3): 164-73.

UCP1
Nagai N, Sakane N, Tsuzaki K, Moritani T. UCP1 genetic polymorphism (-3826 A/G) diminishes resting energy expenditure and
thermoregulatory sympathetic nervous system activity in young females. Int J Obes (Lond) 2011; 35(8): 1050-5.
Nagai N, Sakane N, Fujishita A, et al. The -3826 A --> G variant of the uncoupling protein-1 gene diminishes thermogenesis
during acute cold exposure in healthy children. Obes Res Clin Pract 2007; 1(2): I-II.
Nagai N, Sakane N, Kotani K, Hamada T, Tsuzaki K, Moritani T. Uncoupling protein 1 gene -3826 A/G polymorphism is associated
with weight loss on a short-term, controlled-energy diet in young women. Nutr Res 2011; 31(4): 255-61.
Matsushita H, Kurabayashi T, Tomita M, Kato N, Tanaka K. Effects of uncoupling protein 1 and beta3-adrenergic receptor gene
polymorphisms on body size and serum lipid concentrations in Japanese women. Maturitas 2003; 45(1): 39-45.
Wang X, You T, Lenchik L, Nicklas BJ. Resting energy expenditure changes with weight loss: racial differences. Obesity (Silver
Spring) 2010; 18(1): 86-91.
https://www.health.harvard.edu/diet-and-weight-loss/exercise-and-weight-loss-the-importance-of-resting-energy-expenditure
Gul A, Ates O, Ozer S, Kasap T, Ensari E, Demir O, et al. Role of the Polymorphisms of Uncoupling Protein Genes in Childhood
Obesity and Their Association with Obesity-Related Disturbances. Genet Test Mol Biomarkers. 2017;21(9):531-8.
Fumeron F, Durack-Bown I, Betoulle D, Cassard-Doulcier AM, Tuzet S, Bouillaud F, et al. Polymorphisms of uncoupling protein
(UCP) and beta 3 adrenoreceptor genes in obese people submitted to a low calorie diet. Int J Obes Relat Metab Disord.
1996;20(12):1051-4.

MC4R
Qi L, Kraft P, Hunter DJ, Hu FB. The common obesity variant near MC4R gene is associated with higher intakes of total energy
and dietary fat, weight change and diabetes risk in women. Hum Mol Genet 2008; 17(22): 3502-8.
Hardy R, Wills AK, Wong A, et al. Life course variations in the associations between FTO and MC4R gene variants and body size.
Hum Mol Genet 2010; 19(3): 545-52.
Acosta A, Camilleri M, Shin A, et al. Association of melanocortin 4 receptor gene variation with satiation and gastric emptying in
overweight and obese adults. Genes Nutr 2014; 9(2): 384.
Ho-Urriola J, Guzman-Guzman IP, Smalley SV, et al. Melanocortin-4 receptor polymorphism rs17782313: association with obesity
and eating in the absence of hunger in Chilean children. Nutrition (Burbank, Los Angeles County, Calif) 2014; 30(2): 145-9.
Jaaskelainen A, Schwab U, Kolehmainen M, et al. Meal frequencies modify the effect of common genetic variants on body mass
index in adolescents of the northern Finland birth cohort 1986. PLoS One 2013; 8(9): e73802.
Obregon AM, Oyarce K, Santos JL, Valladares M, Goldfield G. Association of the melanocortin 4 receptor gene rs17782313
polymorphism with rewarding value of food and eating behavior in Chilean children. J Physiol Biochem 2017; 73(1): 29-35.
Petry CJ, Lopez-Bermejo A, Diaz M, et al. Association between a common variant near MC4R and change in body mass index
develops by two weeks of age. Horm Res Paediatr 2010; 73(4): 275-80.
Yilmaz Z, Davis C, Loxton NJ, et al. Association between MC4R rs17782313 polymorphism and overeating behaviors. Int J Obes
(Lond) 2015; 39(1): 114-20.

AMY1
Mandel AL, Peyrot des Gachons C, Plank KL, Alarcon S, Breslin PA. Individual differences in AMY1 gene copy number, salivary
alpha-amylase levels, and the perception of oral starch. PLoS One 2010; 5(10): e13352.

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 63

C

REFERENCES

Perry GH, Dominy NJ, Claw KG, et al. Diet and the evolution of human amylase gene copy number variation. Nat Genet 2007;
39(10): 1256-60.
Zheng R, Zhang J, Ying Z, Zheng N. Low Serum Amylase is Associated with Gestational Diabetes Mellitus in Chinese Pregnant
Women. Clin Lab 2015; 61(10): 1423-8.
Falchi M, El-Sayed Moustafa JS, Takousis P, et al. Low copy number of the salivary amylase gene predisposes to obesity. Nat
Genet 2014; 46(5): 492-7.
Mandel AL, Breslin PA. High endogenous salivary amylase activity is associated with improved glycemic homeostasis following
starch ingestion in adults. J Nutr 2012; 142(5): 853-8.

CYP1A1-CYP1A2
Cornelis MC, et al. Genome-wide meta-analysis identifies six novel loci associated with habitual coffee consumption. Mol
Psychiatry. 2015. 20(5), 647-656.
Corchero J, et al. Organization of the CYP1A cluster on human chromosome 15: implications for gene regolation.
Pharmacogenetics. 2001. 11(1), 1-6.
Amin N, et al. Genome-wide association analysis of coffee drinking suggests association with CYP1A1/CYP1A2 and NRCAM. Mol
Psychiatry. 2012. 17(11), 1116-1129.
Solem P, et al. Sequence variants at CYP1A1-CYP1A2 and AHR associate with coffee consumption. Hum Mol Genet. 2011. 20(10),
2071-2077.

AHR
Cornelis MC, et al. Genome-wide meta-analysis identifies regions on 7p21 (AHR) and 15q24 (CYP1A2) as determinants of habitual
caffeine consumption. PLoS Genet. 2011. 7(4), e1002033.
Josse AR, et al. Associations between polymorphisms in the AHR and CYP1A1-CYP1A2 gene regions and habitual caffeine
consumption. Am J Clin Nutr. 2012. 96(3), 665-671.

ADORA2A
Retey JV, et al. A genetic variation in the adenosine A2A receptor gene (ADORA2A) contributes to individual sensitivity to caffeine
effects on sleep. Clin Pharmacol Ther. 2007. 81(5): 692-698.
Nova PB, et al. Modeling caffeine concentrations with the Stanford Caffeine Questionnaire: preliminary evidence for an interaction
of chronotype with the effects of caffeine on sleep. Sleep Med. 2012. 13(4): 362-367.
Childs E, et al. Association between ADORA2A and DRD2 polymorphisms and caffeine-induced anxiety.
Neuropsychopharmacology. 2008. 33(12): 2791-2800.
Rogers PJ, et al. Association of the anxiogenic and alerting effects of caffeine with ADORA2A and ADORA1 polymorphisms and
habitual level of caffeine consumption. Neuropsychopharmacology. 2010. 35(9): 1973-1983.
Renda GG, et al. Genetic determinants of cognitive responses to caffeine drinking identified from a double-blind, randomized,
controlled trial. Eur Neuropsychopharmacol. 2015. 25(6): 798-807.
Shrivastava D, Jung S, Saadat M, Sirohi R, Crewson K. How to interpret the results of a sleep study. J Community Hosp Intern Med
Perspect. 2014. 4(5):24983.

CYP1A2
Sachse C, et al. Functional significance of a C-->A polymorphism in intron 1 of the cytochrome P450 CYP1A2 gene tested with
caffeine. Br J Clin Pharmacol. 1999. 47(4): 445-449.
Murray S, et al. Effect of cruciferous vegetable consumption on heterocyclic aromatic amine metabolism in man. Carcinogenesis.
2001. 22(9):1413-20.
Denden S, et al. Gender and ethnicity modify the association between the CYP1A2 rs762551 polymorphism and habitual coffee
intake: evidence from a meta-analysis. Genet Mol Res. 2016. 15(2).

TAS2R38
Chang, W.-I., et al., The relationship between phenylthiocarbamide (PTC) and 6-n-propylthiouracil (PROP) taster status and taste
thresholds for sucrose and quinine. Archives of Oral Biology, 2006. 51(5): p. 427-432.
Hayes, J.E., et al., Supertasting and PROP bitterness depends on more than the TAS2R38 gene. Chem Senses, 2008. 33(3): p.
255-65.

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 64

C

REFERENCES

Perna, S., et al., Association of the bitter taste receptor gene TAS2R38 (polymorphism RS713598) with sensory responsiveness,
food preferences, biochemical parameters and body-composition markers. A cross-sectional study in Italy. International Journal of
Food Sciences and Nutrition, 2017: p. 1-8.
Allen, A.L., J.E. McGeary, and J.E. Hayes, Polymorphisms in TRPV1 and TAS2Rs associate with sensations from sampled ethanol.
Alcohol Clin Exp Res, 2014. 38(10): p. 2550-60.
Inoue, H., et al., Perceived 6-n-Propylthiouracil (PROP) Bitterness Is Associated with Dietary Sodium Intake in Female Japanese
College Students. J Nutr Sci Vitaminol (Tokyo), 2017. 63(3): p. 167-173.
Duffy, V.B., et al., Bitter receptor gene (TAS2R38), 6-n-propylthiouracil (PROP) bitterness and alcohol intake. Alcohol Clin Exp Res,
2004. 28(11): p. 1629-37.

TAS1R2
Tepper, B.J., et al., Nutritional implications of genetic taste variation: the role of PROP sensitivity and other taste phenotypes.
Annu Rev Nutr, 2008. 28: p. 367-88.
Melis, M. and I. Tomassini Barbarossa, Taste Perception of Sweet, Sour, Salty, Bitter, and Umami and Changes Due to l-Arginine
Supplementation, as a Function of Genetic Ability to Taste 6-n-Propylthiouracil. Nutrients, 2017. 9(6): p. 541.
Mainland, J.D. and H. Matsunami, Taste perception: how sweet it is (to be transcribed by you). Curr Biol, 2009. 19(15): p. R655-6.
Low, Y.Q., K. Lacy, and R. Keast, The role of sweet taste in satiation and satiety. Nutrients, 2014. 6(9): p. 3431-50.
Melo, S.V., et al., Evaluation of the association between the TAS1R2 and TAS1R3 variants and food intake and nutritional status in
children. Genet Mol Biol, 2017. 40(2): p. 415-420.
Eny, K.M., et al., Genetic variation in TAS1R2 (Ile191Val) is associated with consumption of sugars in overweight and obese
individuals in 2 distinct populations. The American Journal of Clinical Nutrition, 2010. 92(6): p. 1501-1510.
Kulkarni, G.V., et al., Association of GLUT2 and TAS1R2 Genotypes with Risk for Dental Caries. Caries Research, 2013. 47(3): p.
219-225.
Haznedaroglu, E., et al., Association of sweet taste receptor gene polymorphisms with dental caries experience in school children.
Caries Res, 2015. 49(3): p. 275-81.
Potier, M., et al., Protein, amino acids, and the control of food intake. Current Opinion in Clinical Nutrition and Metabolic Care,
2009. 12: 54-58.
Wang, F et al., The downregulation of sweet taste receptor signaling in enteroendocrine L-cells mediates 3-deoxyglucosoneinduced attenuation of high glucose-stimulated GLP-1 secretion. Journal Archives of Physiology and Biochemistry, 2017 1-6.
Kim, U.-k., et al., Variation in the Human TAS1R Taste Receptor Genes. Chemical Senses, 2006. 31(7):599-611.
Sclafani,A., Sweet taste signalling in the gut, PNAS, 2007. 104(38):14887-14888
http://www.who.int/mediacentre/news/releases/2015/sugar-guideline/en/

CD36
Lopez-Ramos O, Panduro A, Martinez-Lopez E, et al. Genetic Variant in the CD36 Gene (rs1761667) is Associated with Higher Fat
Intake and High Serum Cholesterol among the Population of West Mexico. J Nutr Food Sci 2005;5:1-5.
Chamoun E, Hutchinson JM, Krystia O, Mirotta JA, Mutch DM, Buchholz AC, et al. Single Nucleotide Polymorphisms in Taste
Receptor Genes Are Associated with Snacking Patterns of Preschool-Aged Children in the Guelph Family Health Study: A Pilot
Study. Nutrients. 2018;10(2).
Keller KL. Genetic influences on oral fat perception and preference: Presented at the symposium "The Taste for Fat: New
Discoveries on the Role of Fat in Sensory Perception, Metabolism, Sensory Pleasure and Beyond" held at the Institute of Food
Technologists 2011 Annual Meeting, New Orleans, LA, June 12, 2011. J Food Sci. 2012;77(3):S143-7.
Liu D, Archer N, Duesing K, Hannan G, Keast R. Mechanism of fat taste perception: Association with diet and obesity. Prog Lipid
Res. 2016;63:41-9.
Melis M, Sollai G, Muroni P, Crnjar R, Barbarossa IT. Associations between orosensory perception of oleic acid, the common single
nucleotide polymorphisms (rs1761667 and rs1527483) in the CD36 gene, and 6-n-propylthiouracil (PROP) tasting. Nutrients.
2015;7(3):2068-84.
Pepino MY, Love-Gregory L, Klein S, Abumrad NA. The fatty acid translocase gene CD36 and lingual lipase influence oral
sensitivity to fat in obese subjects. J Lipid Res. 2012;53(3):561-6.
Ramos-Lopez O, Roman S, Martinez-Lopez E, Fierro NA, Gonzalez-Aldaco K, Jose-Abrego A, et al. CD36 genetic variation, fat
intake and liver fibrosis in chronic hepatitis C virus infection. World J Hepatol. 2016;8(25):1067-74.
Sayed A, Sery O, Plesnik J, Daoudi H, Rouabah A, Rouabah L, et al. CD36 AA genotype is associated with decreased lipid taste
perception in young obese, but not lean, children. Int J Obes (Lond). 2015;39(6):920-4.
http://www.who.int/news-room/fact-sheets/detail/healthy-diet
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 65

C

REFERENCES

MCM6
Morales E, Azocar L, Maul X, Perez C, Chianale J, Miquel JF. The European lactase persistence genotype determines the lactase
persistence state and correlates with gastrointestinal symptoms in the Hispanic and Amerindian Chilean population: a case-control
and population-based study. BMJ Open 2011; 1(1): e000125.
Baffour-Awuah NY, Fleet S, Montgomery RK, et al. Functional significance of single nucleotide polymorphisms in the lactase gene
in diverse US patients and evidence for a novel lactase persistence allele at -13909 in those of European ancestry. J Pediatr
Gastroenterol Nutr 2015; 60(2): 182-91.
Smith GD, Lawlor DA, Timpson NJ, et al. Lactase persistence-related genetic variant: population substructure and health
outcomes. Eur J Hum Genet 2009; 17(3): 357-67.
Mottes M, Belpinati F, Milani M, et al. Genetic testing for adult-type hypolactasia in Italian families. Clin Chem Lab Med 2008;
46(7): 980-4.
Marton A, Xue X, Szilagyi A. Meta-analysis: the diagnostic accuracy of lactose breath hydrogen or lactose tolerance tests for
predicting the North European lactase polymorphism C/T-13910. Aliment Pharmacol Ther 2012; 35(4): 429-40.

LIPC
Isaacs, A., et al. (2004). "The -514 C->T hepatic lipase promoter region polymorphism and plasma lipids: a meta-analysis." J Clin
Endocrinol Metab 89(8): 3858-3863.
Xu, M., et al. (2015). "Dietary Fat Intake Modifies the Effect of a Common Variant in the LIPC Gene on Changes in Serum Lipid
Concentrations during a Long-Term Weight-Loss Intervention Trial." J Nutr 145(6): 1289-1294.
Ordovas JM, Corella D, Demissie S, et al. Dietary fat intake determines the effect of a common polymorphism in the hepatic
lipase gene promoter on high-density lipoprotein metabolism: evidence of a strong dose effect in this gene-nutrient interaction in
the Framingham Study. Circulation 2002; 106(18): 2315-21.
Grarup, N., et al. (2008). "The -250G>A promoter variant in hepatic lipase associates with elevated fasting serum high-density
lipoprotein cholesterol modulated by interaction with physical activity in a study of 16,156 Danish subjects." J Clin Endocrinol
Metab 93(6): 2294-2299.

APOA5
Zhao, T. and J. Zhao (2010). "Association of the apolipoprotein A5 gene -1131 T>C polymorphism with fasting blood lipids: a
meta-analysis in 37859 subjects." BMC Med Genet 11: 120.
De Caterina R, Talmud PJ, Merlini PA, et al. Strong association of the APOA5-1131T>C gene variant and early-onset acute
myocardial infarction. Atherosclerosis 2011; 214(2): 397-403.
Lai, C. Q., et al. (2006). "Dietary intake of n-6 fatty acids modulates effect of apolipoprotein A5 gene on plasma fasting
triglycerides, remnant lipoprotein concentrations, and lipoprotein particle size: the Framingham Heart Study." Circulation 113(17):
2062-2070.
Kang, R., et al. (2014). "Consumption of whole grains and legumes modulates the genetic effect of the APOA5 -1131C variant on
changes in triglyceride and apolipoprotein A-V concentrations in patients with impaired fasting glucose or newly diagnosed type 2
diabetes." Trials 15: 100.

NOS3
Ahmetov, II, Fedot ovskaya ON. Current Progress in Sports Genomics. Adv Clin Chem 2015; 70: 247-314.
Saleh A, Stathopoulou MG, Dade S, et al. Angiogenesis related genes NOS3, CD14, MMP3 and IL4R are associated to VEGF
gene expression and circulating levels in healthy adults. BMC Med Genet 2015; 16: 90.
Goni L, Cuervo M, Milagro FI, Martinez JA. Influence of fat intake and BMI on the association of rs1799983 NOS3 polymorphism
with blood pressure levels in an Iberian population. Eur J Nutr 2017; 56(4): 1589-96.
Liu J, Wang L, Liu Y, et al. The association between endothelial nitric oxide synthase gene G894T polymorphism and hypertension
in Han Chinese: a case-control study and an updated meta-analysis. Ann Hum Biol 2015; 42(2): 184-94.
Yang B, Xu JR, Liu XM, et al. Polymorphisms of rs1799983 (G>T) and rs1800780 (A>G) of the eNOS gene associated with
susceptibility to essential hypertension in the Chinese Hui ethnic population. Genetics and molecular research : GMR 2013; 12(3):
3821-9.
Niu W, Qi Y. An updated meta-analysis of endothelial nitric oxide synthase gene: three well-characterized polymorphisms with
hypertension. PLoS One 2011; 6(9): e24266.
Abdel-Aziz TA, Mohamed RH. Association of endothelial nitric oxide synthase gene polymorphisms with classical risk factors in
development of premature coronary artery disease. Molecular biology reports 2013; 40(4): 3065-71.
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 66

C

REFERENCES

Maitland-van der Zee AH, Turner ST, Schwartz GL, Chapman AB, Klungel OH, Boerwinkle E. A multilocus approach to the
antihypertensive pharmacogenetics of hydrochlorothiazide. Pharmacogenet Genomics 2005; 15(5): 287-93.
Ferguson JF, Phillips CM, McMonagle J, et al. NOS3 gene polymorphisms are associated with risk markers of cardiovascular
disease, and interact with omega-3 polyunsaturated fatty acids. Atherosclerosis 2010; 211(2): 539-44.
Tempfer CB, Dorman K, Deter RL, O'Brien WE, Gregg AR. An endothelial nitric oxide synthase gene polymorphism is associated
with preeclampsia. Hypertens Pregnancy 2001; 20(1): 107-18.
Shaw DI, Tierney AC, McCarthy S, et al. LIPGENE food-exchange model for alteration of dietary fat quantity and quality in freeliving participants from eight European countries. Br J Nutr 2009; 101(5): 750-9.
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

GRK4
Felder RA, Jose PA. Mechanisms of disease: the role of GRK4 in the etiology of essential hypertension and salt sensitivity. Nat Clin
Pract Nephrol 2006; 2(11): 637-50.
Lee M, Kim MK, Kim SM, Park H, Park CG, Park HK. Gender-based differences on the association between salt-sensitive genes
and obesity in Korean children aged between 8 and 9 years. PLoS One 2015; 10(3): e0120111.
Rayner B, Ramesar R. The importance of G protein-coupled receptor kinase 4 (GRK4) in pathogenesis of salt sensitivity, saltsensitive hypertension and response to antihypertensive treatment. International journal of molecular sciences 2015; 16(3): 5741-9.
Montasser ME, Shimmin LC, Gu D, et al. Variation in genes that regulate blood pressure are associated with glomerular filtration
rate in Chinese. PLoS One 2014; 9(3): e92468.
Sanada H, Yatabe J, Midorikawa S, et al. Single-nucleotide polymorphisms for diagnosis of salt-sensitive hypertension. Clin Chem
2006; 52(3): 352-60.
Jose PA, Felder RA, Yang Z, Zeng C, Eisner GM. Gastrorenal Axis. Hypertension 2016; 67(6): 1056-63.
http://www.who.int/mediacentre/factsheets/fs393/en/
https://www.heartfoundation.org.au/healthy-eating/food-and-nutrition/salt

ACTN3
Ahmetov II, et al. ACTN3 genotype is associated with testosterone levels of athletes. Biol Sport. 2014. 31(2): 105–108.
Alfred T, et al. ACTN3 genotype, athletic status, and life course physical capability: meta-analysis of the published literature and
findings from nine studies. Hum Mutat. 2011. 32(9), 1008-1018.
Del Coso J, et al. ACTN3 X-allele carriers had greater levels of muscle damage during a half-ironman. Eur J Appl Physiol. 2017.
117(1), 151-158.
Gentil P, et al. ACTN3 R577X Polymorphism and Neuromuscular Response to Resistance Training. J Sports Sci Med. 2011. 10(2),
393-399.
Karp JR. Muscle fibre types and training. National Strength and Conditioning Association. 2001. 23(5), 21-26.
Kikuchi N, et al. Effective utilization of genetic information for athletes and coaches: focus on ACTN3 R577X polymorphism. J
Exerc Nutrition Biochem. 2015. 19(3), 157-164.
Kikuchi N, et al. The ACTN3 R577X genotype is associated with muscle function in a Japanese population. Appl Physiol Nutr
Metab. 2015. 40(4), 316-322.
Norman B, et al. Strength, power, fibre types, and mRNA expression in trained men and women with different ACTN3 R577X
genotypes. J Appl Physiol. 2009. 106(3), 959-965.
Pimenta EM, et al. The ACTN3 genotype in soccer players in response to acute eccentric training. Eur J Appl Physiol. 2012.
112(4), 1495-1503.
Vincent B, et al. Protective role of alpha-actinin-3 in the response to an acute eccentric exercise bout. J Appl Physiol. 2010. 109(2),
564-573.
Yang N, et al. The ACTN3 R577X polymorphism in East and West African athletes. Med Sci Sports Exerc 2007. 39(11): 1985-8.

AGT
Aleksandra ZJ, et al. The AGT Gene M235T Polymorphism and Response of Power-Related Variables to Aerobic Training. J Sports
Sci Med. 2016. 15(4): 616-624.
Gomez-Gallego F, et al. The C allele of the AGT Met235Thr polymorphism is associated with power sports performance. Appl
Physiol Nutr Metab. 2009. 34(6): 1108-1111.
Miyamoto-Mikami E, et al. Lack of association between genotype score and sprint/power performance in the Japanese
population. J Sci Med Sport. 2017. 20(1): 98-103.
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 67

C

REFERENCES

Zarebska A, et al. Association of rs699 (M235T) polymorphism in the AGT gene with power but not endurance athlete status. J
Strength Cond Res. 2013. 27(10): 2898-2903.

AMPD1
Cheatham, S. W., Kolber, M. J., Cain, M., & Lee, M. (2015). THE EFFECTS OF SELF-MYOFASCIAL RELEASE USING A FOAM
ROLL OR ROLLER MASSAGER ON JOINT RANGE OF MOTION, MUSCLE RECOVERY, AND PERFORMANCE: A SYSTEMATIC
REVIEW. International journal of sports physical therapy, 10(6), 827-838.
Cieszczyk, P., Eider, J., Ostanek, M., Leonska-Duniec, A., Ficek, K., Kotarska, K., & Girdauskas, G. (2011). Is the C34T
polymorphism of the AMPD1 gene associated with athlete performance in rowing? Int J Sports Med, 32(12), 987-991.
doi:10.1055/s-0031-1283186
Cieszczyk, P., Ostanek, M., Leonska-Duniec, A., Sawczuk, M., Maciejewska, A., Eider, J., . . . Kotarska, K. (2012). Distribution of the
AMPD1 C34T polymorphism in Polish power-oriented athletes. J Sports Sci, 30(1), 31-35. doi:10.1080/02640414.2011.623710
Collins, C. (2017). Resistance Training, Recovery and Genetics: AMPD1 the Gene for Recovery. Journal of Athletic Enhancement,
06(02). doi:10.4172/2324-9080.1000256
Fedotovskaya, O. N., Danilova, A. A., & Akhmetov, II. (2013). Effect of AMPD1 gene polymorphism on muscle activity in humans.
Bull Exp Biol Med, 154(4), 489-491.
Fischer, H., Esbjornsson, M., Sabina, R. L., Stromberg, A., Peyrard-Janvid, M., & Norman, B. (2007). AMP deaminase deficiency is
associated with lower sprint cycling performance in healthy subjects. J Appl Physiol (1985), 103(1), 315-322.
doi:10.1152/japplphysiol.00185.2007
Gineviciene, V., Jakaitiene, A., Pranculis, A., Milasius, K., Tubelis, L., & Utkus, A. (2014). AMPD1 rs17602729 is associated with
physical performance of sprint and power in elite Lithuanian athletes. BMC Genet, 15, 58. doi:10.1186/1471-2156-15-58
Norman, B., Mahnke-Zizelman, D. K., Vallis, A., & Sabina, R. L. (1998). Genetic and other determinants of AMP deaminase activity
in healthy adult skeletal muscle. J Appl Physiol (1985), 85(4), 1273-1278.
Norman, B., Nygren, A. T., Nowak, J., & Sabina, R. L. (2008). The effect of AMPD1 genotype on blood flow response to sprint
exercise. Eur J Appl Physiol, 103(2), 173-180. doi:10.1007/s00421-008-0683-0
Rico-Sanz, J., Rankinen, T., Joanisse, D. R., Leon, A. S., Skinner, J. S., Wilmore, J. H., . . . study, H. F. (2003). Associations between
cardiorespiratory responses to exercise and the C34T AMPD1 gene polymorphism in the HERITAGE Family Study. Physiol
Genomics, 14(2), 161-166. doi:10.1152/physiolgenomics.00165.2002
Rubio, J. C., Martin, M. A., Rabadan, M., Gomez-Gallego, F., San Juan, A. F., Alonso, J. M., . . . Lucia, A. (2005). Frequency of the
C34T mutation of the AMPD1 gene in world-class endurance athletes: does this mutation impair performance? J Appl Physiol
(1985), 98(6), 2108-2112. doi:10.1152/japplphysiol.01371.2004
Shiraev, T., & Barclay, G. (2012). Evidence based exercise: Clinical benefits of high intensity interval training. Australian family
physician, 41(12), 960.
Thomaes, T., Thomis, M., Onkelinx, S., Fagard, R., Matthijs, G., Buys, R., . . . Vanhees, L. (2011). A genetic predisposition score for
muscular endophenotypes predicts the increase in aerobic power after training: the CAREGENE study. BMC Genet, 12, 84.
doi:10.1186/1471-2156-12-84

PPARGC1A
Ahmetov II, et al. The combined impact of metabolic gene polymorphisms on elite endurance athlete status and related
phenotypes. Hum Genet. 2009. 126(6), 751-761.
Eynon N, et al. Do PPARGC1A and PPARalpha polymorphisms influence sprint or endurance phenotypes? Scand J Med Sci
Sports. 2010. 20(1), e145-150.
Gineviciene V, et al. Association analysis of ACE, ACTN3 and PPARGC1A gene polymorphisms in two cohorts of European
strength and power athletes. Biol Sport. 2016. 33(3), 199-206.
Jin HJ, et al. Is there a relationship between PPARD T294C/PPARGC1A Gly482Ser variations and physical endurance performance
in the Korean population? Genes & Genomics. 2016. 38(4), 389-395.
Lucia A, et al. PPARGC1A genotype (Gly482Ser) predicts exceptional endurance capacity in European men. J Appl Physiol. 2005.
99(1), 344-348.
Maciejewska A, et al. The PPARGC1A gene Gly482Ser in Polish and Russian athletes. J Sports Sci. 2012. 30(1), 101-113.
Steinbacher P, et al. The single nucleotide polymorphism Gly482Ser in the PGC-1alpha gene impairs exercise-induced slow-twitch
muscle fibre transformation in humans. PLoS One. 2015. 10(4), e0123881.

IL6
Baumert P, at al. Genetic variation and exercise-induced muscle damage: implications for athletic performance, injury and ageing.
Eur J Appl Physiol. 2016. 116: 1595-625.
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 68

C

REFERENCES

Belizario JE, et al. Skeletal muscle wasting and renewal: a pivotal role of myokine IL-6. Springerplus. 2016. 5: 619.
Bowtell JL, et al. Montmorency cherry juice reduces muscle damage caused by intensive strength exercise. 2016. Med Sci Sports
Exerc, 43: 1544-51.
Connolly DAJ, et al. Efficacy of a tart cherry juice blend in preventing the symptoms of muscle damage. British Journal of Sports
Medicine, 2006. 40: 679-83.
Eider J, et al. Association of the 174 G/C polymorphism of the IL6 gene in Polish power-orientated athletes. J Sports Med Phys
Fitness. 2013. 53: 88-92.
Febbraio MA, et al. Contraction-induced myokine production and release: is skeletal muscle an endocrine organ? Exerc Sport Sci
Rev. 2005. 33: 114-9.
Fishman D, et al. The effect of novel polymorphisms in the interleukin-6 (IL-6) gene on IL-6 transcription and plasma IL-6 levels,
and an association with systemic-onset juvenile chronic arthritis. J Clin Invest. 1998. 102: 1369-76.
Huuskonen A, et al. A common variation in the promoter region of interleukin-6 gene shows association with exercise
performance. J Sports Sci Med. 2009. 8: 271-7.
Matsumura MD, et al. The Effects of Pre-Exercise Ginger Supplementation on Muscle Damage and Delayed Onset Muscle
Soreness. Phytother Res. 2015. 29: 887-93.
Rana BK, et al. The IL-6 Gene Promoter SNP and Plasma IL-6 in Response to Diet Intervention. Nutrients. 2017. 9.
Rankin P, et al. The effect of milk on the attenuation of exercise-induced muscle damage in males and females. Eur J Appl Physiol.
2015. 115: 1245-61.
Rawson ES, et al. Perspectives on Exertional Rhabdomyolysis. Sports Med. 2015. 47: 33-49.
Reihmane D, et al. Interleukin-6: possible biological roles during exercise. Eur J Sport Sci. 2014. 14: 242-50.
Ruiz JR, et al. The -174 G/C polymorphism of the IL6 gene i s associated with elite power performance. J Sci Med Sport. 2010. 13:
549-53.

COL1A1
Collins M, et al. The COL1A1 gene and acute soft tissue ruptures. Br J Sports Med. 2010. 44(14), 1063-1064.
Gallo RA, et al. Common leg injuries of long-dist ance runners: anatomical and biomechanical approach. Sports health. 2012. 4(6),
485-495.
Kelly AK. Anterior cruciate ligament injury prevention. Curr Sports Med Rep. 2008. 7(5), 255-262.
Khoschnau S, et al. Type I collagen alpha1 Sp1 polymorphism and the risk of cruciate ligament ruptures or shoulder dislocations.
Am J Sports Med. 2008. 36(12), 2432-2436.
Mandelbaum BR, et al. Effectiveness of a neuromuscular and proprioceptive training program in preventing anterior cruciate
ligament injuries in female athletes: 2-year follow-up. Am J Sports Med. 2005. 33(7), 1003-1010.
Mann V, et al. A COL1A1 Sp1 binding site polymorphism predisposes to osteoporotic fracture by affecting bone density and
quality. J Clin Invest. 2001. 107(7), 899-907.
Posthumus M, et al. Genetic risk factors for anterior cruciate ligament ruptures: COL1A1 gene variant. Br J Sports Med. 2009.
43(5), 352-356.
Posthumus M, et al. The COL5A1 gene is associated with increased risk of anterior cruciate ligament ruptures in female
participants. Am J Sports Med. 2009. 37(11), 2234-2240.
Sallis RE, et al. Comparing sports injuries in men and women. Int J Sports Med. 2001. 22(6), 420-423.
Soligard T, et al. Comprehensive warm-up programme to prevent injuries in young female footballers: cluster randomised
controlled trial. BMJ. 2008. 337, a2469.
Wang C, et al. Association of polymorphisms rs1800012 in COL1A1 with sports-related tendon and ligament injuries: a metaanalysis. Oncotarget. 2017. 8(16), 27627-27634.
Collins M, et al. The COL1A1 gene and acute soft tissue ruptures. Br J Sports Med. 2010. 44(14), 1063-1064.
Khoschnau S, et al. Type I collagen alpha1 Sp1 polymorphism and the risk of cruciate ligament ruptures or shoulder dislocations.
Am J Sports Med. 2008. 3 6(12), 2432-2436.
Wang C, et al. Association of polymorphisms rs1800012 in COL1A1 with sports-related tendon and ligament injuries: a metaanalysis. Oncotarget. 2017. 8(16), 27627-27634.

COL5A1
Mohr AR, et al. Effect of foam rolling and static stretching on passive hip-flexion range of motion. Journal of sport rehabilitation.
2014. 23(4): 296-299.
O'Connell K, et al. Collagen genes and exercise-associated muscle cramping. Clin J Sport Med. 2013. 23(1): 64-69.
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 69

C

REFERENCES

Posthumus M, et al. The COL5A1 gene: a novel marker of endurance running performance. Med Sci Sports Exerc. 2011. 43(4):
584-589.
September AV, et al. Variants within the COL5A1 gene are associated with Achilles tendinopathy in two populations. Br J Sports
Med. 2009. 43(5): 357-365.
Abrahams S, et al. A polymorphism in a functional region of the COL5A1 gene: association with ultraendurance-running
performance and joint range of motion. Int J Sports Physiol Perform. 2014. 9(3): 583-590.
Aguilar AJ, et al. A dynamic warm-up model increases quadriceps strength and hamstring flexibility. J Strength Cond Res. 2012.
26(4): 1130-1141.
Altinisik J, et al. The BstUI and DpnII Variants of the COL5A1 Gene Are Associated With Tennis Elbow. Am J Sports Med. 2015.
43(7): 1784-1789.v
Chan SP, et al. Flexibility and passive resistance of the hamstrings of young adults using two different static stretching protocols.
Scand J Med Sci Sports. 2001. 11(2): 81-86.
Collins M, et al. The COL5A1 genotype is associated with range of motion measurements. Scand J Med Sci Sports. 2009. 19(6):
803-810.
Collins M, et al. Type V collagen genotype and exercise-related phenotype relationships: a novel hypothesis. Exerc Sport Sci Rev.
2011. 39(4): 191-198.
Lim ST, et al. The COL5A1 genotype is associated with range of motion. J Exerc Nutrition Biochem. 2015. 19(2): 49-53.
Miller KC, et al. Exercise-associated muscle cramps: causes, treatment, and prevention. Sports Health. 2010. 2(4): 279-283.

MTHFR
Nazki FH, Sameer AS, Ganaie BA. Folate: metabolism, genes, polymorphisms and the associated diseases. Gene. 2014;533(1):1120.
Cabo R, Hernes S, Slettan A, Haugen M, Ye S, Blomhoff R, et al. Effect of genetic polymorphisms involved in folate metabolism on
the concentration of serum folate and plasma total homocysteine (p-tHcy) in healthy subjects after short-term folic acid
supplementation: a randomized, double blind, crossover study. Genes Nutr. 2015;10(3):456.
Anderson CA, Beresford SA, McLerran D, Lampe JW, Deeb S, Feng Z, et al. Response of serum and red blood cell folate
concentrations to folic acid supplementation depends on methylenetetrahydrofolate reductase C677T genotype: results from a
crossover trial. Mol Nutr Food Res. 2013;57(4):637-44.
McAuley E, McNulty H, Hughes C, Strain JJ, Ward M. Riboflavin status, MTHFR genotype and blood pressure: current evidence
and implications for personalised nutrition. The Proceedings of the Nutrition Society. 2016;75(3):405-14.
Garcia-Minguillan CJ, Fernandez-Ballart JD, Ceruelo S, Rios L, Bueno O, Berrocal-Zaragoza MI, et al. Riboflavin status modifies the
effects of methylenetetrahydrofolate reductase (MTHFR) and methionine synthase reductase (MTRR) polymorphisms on
homocysteine. Genes Nutr. 2014;9(6):435.
McNulty H, Dowey le RC, Strain JJ, Dunne A, Ward M, Molloy AM, et al. Riboflavin lowers homocysteine in individuals
homozygous for the MTHFR 677C->T polymorphism. Circulation. 2006;113(1):74-80.
Wilson CP, Ward M, McNulty H, Str ain JJ, Trouton TG, Horigan G, et al. Riboflavin offers a targeted strategy for managing
hypertension in patients with the MTHFR 677TT genotype: a 4-y follow-up. Am J Clin Nutr. 2012;95(3):766-72.
Wilson CP, McNulty H, Ward M, Strain JJ, Trouton TG, Hoeft BA, et al. Blood pressure in treated hypertensive individuals with the
MTHFR 677TT genotype is responsive to intervention with riboflavin: findings of a targeted randomized trial. Hypertension.
2013;61(6):1302-8.
Rai, V., Methylenetetrahydrofolate Reductase C677T Polymorphism and Recurrent Pregnancy Loss Risk in Asian Population: A
Meta-analysis. Indian J Clin Biochem, 2016. 31(4): p. 402-13.
Chen, H., X. Yang, and M. Lu, Methylenetetrahydrofolate reductase gene polymorphisms and recurrent pregnancy loss in China: a
systematic review and meta-analysis. Arch Gynecol Obstet, 2016. 293(2): p. 283-90.
Yadav, U., et al., "Polymorphisms in folate metabolism genes as maternal risk factor for neural tube defects: an updated metaanalysis". Metab Brain Dis, 2015. 30(1): p. 7-24.
Chen H, Yang X, Lu M. Methylenetetrahydrofolate reductase gene polymorphisms and recurrent pregnancy loss in China: a
systematic review and meta-analysis. Arch Gynecol Obstet. 2016;293(2):283-90.
Venn BJ, Green TJ, Moser R, Mann JI. Comparison of the effect of low-dose supplementation with L-5-methyltetrahydrofolate or
folic acid on plasma homocysteine: a randomized placebo-controlled study. Am J Clin Nutr. 2003; 77(3): 658-62.
Lamers Y, Prinz-Langenohl R, Moser R, Pietrzik K. Supplementation with [6S]-5-methyltetrahydrofolate or folic acid equally reduces
plasma total homocysteine concentrations in healthy women. Am J Clin Nutr. 2004; 79(3): 473-8.
Colson NJ, Naug HL, Nikbakht E, Zhang P, McCormack J. The impact of MTHFR 677 C/T genotypes on folate status markers: a
meta-analysis of folic acid intervention studies. Eur J Nutr. 2015.
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 70

C

REFERENCES

Tsang BL, Devine OJ, Cordero AM, Marchetta CM, Mulinare J, Mersereau P, et al. Assessing the association between the
methylenetetrahydrofolate reductase (MTHFR) 677C>T polymorphism and blood folate concentrations: a systematic review and
meta-analysis of trials and observational studies. Am J Clin Nutr. 2015;101(6):1286-94.
Hekmatdoost A, Vahid F, Yari Z, Sadeghi M, Eini-Zinab H, Lakpour N, et al. Methyltetrahydrofolate vs Folic Acid Supplementation
in Idiopathic Recurrent Miscarriage with Respect to Methylenetetrahydrofolate Reductase C677T and A1298C Polymorphisms: A
Randomized Controlled Trial. PLoS One. 2015;10(12):e0143569.
Prinz-Langenohl R, Bramswig S, Tobolski O, Smulders YM, Smith DE, Finglas PM, et al. [6S]-5-methyltetrahydrofolate increases
plasma folate more effectively than folic acid in women with the homozygous or wild-type 677C-->T polymorphism of
methylenetetrahydrofolate reductase. Br J Pharmacol. 2009;158(8):2014-21.
Fohr IP, Prinz-Langenohl R, Bronstrup A, Bohlmann AM, Nau H, Berthold HK, et al. 5,10-Methylenetetrahydrofolate reductase
genotype determines the plasma homocysteine-lowering effect of supplementation with 5-methyltetrahydrofolate or folic acid in
healthy young women. Am J Clin Nutr. 2002;75(2):275-82.
National Institute of Health https://ods.od.nih.gov/factsheets/Riboflavin-HealthProfessional/
National Institute of Health https://ods.od.nih.gov/factsheets/Folate-HealthProfessional/
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

NBPF3
Hazra A, Kraft P, Lazarus R, Chen C, Chanock SJ, Jacques P, et al. Genome-wide significant predictors of metabolites in the onecarbon metabolism pathway. Hum Mol Genet. 2009;18(23):4677-87.
Tanaka T, Scheet P, Giusti B, Bandinelli S, Piras MG, Usala G, et al. Genome-wide association study of vitamin B6, vitamin B12,
folate, and homocysteine blood concentrations. American journal of human genetics. 2009;84(4):477-82.
National Institute of Health https://ods.od.nih.gov/factsheets/VitaminB6-HealthProfessional/
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

FUT2
Tanwar VS, Chand MP, Kumar J, Garg G, Seth S, Karthikeyan G, et al. Common variant in FUT2 gene is associated with levels of
vitamin B(12) in Indian population. Gene. 2013;515(1):224-8.
Tanaka T, Scheet P, Giusti B, Bandinelli S, Piras MG, Usala G, et al. Genome-wide association study of vitamin B6, vitamin B12,
folate, and homocysteine blood concentrations. American journal of human genetics. 2009;84(4):477-82.
Hazra A, Kraft P, Selhub J, Giovannucci EL, Thomas G, Hoover RN, et al. Common variants of FUT2 are associated with plasma
vitamin B12 levels. 2008 Oct. Report No.: 1061-4036 Contract No.: 10.
Allin KH, Friedrich N, Pietzner M, Grarup N, Thuesen BH, Linneberg A, et al. Genetic determinants of serum vitamin B12 and their
relation to body mass index. European Journal of Epidemiology. 2017;32(2):125-34.
Hazra A, Kraft P, Lazarus R, Chen C, Chanock SJ, Jacques P, et al. Genome-wide significant predictors of metabolites in the onecarbon metabolism pathway. Hum Mol Genet. 2009;18(23):4677-87.
Bustamante M, Standl M, Bassat Q, Vilor-Tejedor N, Medina-Gomez C, Bonilla C, et al. A genome-wide association meta-analysis
of diarrhoeal disease in young children identifies FUT2 locus and provides plausible biological pathways. Hum Mol Genet.
2016;25(18):4127-42.
National Institute of Health https://ods.od.nih.gov/factsheets/VitaminB12-HealthProfessional/
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

BCMO1
Lietz G, Oxley A, Leung W, Hesketh J. Single nucleotide polymorphisms upstream from the beta-carotene 15,15'-monoxygenase
gene influence provitamin A conversion efficiency in female volunteers. The Journal of nutrition 2012; 142(1): 161S-5S.
Leung WC, Hessel S, Meplan C, et al. Two common single nucleotide polymorphisms in the gene encoding beta-carotene 15,15'monoxygenase alter beta-carotene metabolism in female volunteers. FASEB J 2009; 23(4): 1041-53.
National Institute of Health https://ods.od.nih.gov/factsheets/VitaminA-HealthProfessional/
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

SLC23A1
Amir Shaghaghi M, Bernstein CN, Serrano Leon A, El-Gabalawy H, Eck P. Polymorphisms in the sodium-dependent ascorbate
transporter gene SLC23A1 are associated with susceptibility to Crohn disease. Am J Clin Nutr. 2014;99(2):378-83.
Duell EJ, Lujan-Barroso L, Llivina C, Munoz X, Jenab M, Boutron-Ruault MC, et al. Vitamin C transporter gene (SLC23A1 and
SLC23A2) polymorphisms, plasma vitamin C levels, and gastric cancer risk in the EPIC cohort. Genes Nutr. 2013;8(6):549-60.
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 71

C

REFERENCES

Timpson NJ, Forouhi NG, Brion MJ, Harbord RM, Cook DG, Johnson P, et al. Genetic variation at the SLC23A1 locus is associated
with circulating concentrations of L-ascorbic acid (vitamin C): evidence from 5 independent studies with >15,000 participants. Am
J Clin Nutr. 2010;92(2):375-82.
Kobylecki CJ, Afzal S, Davey Smith G, Nordestgaard BG. Genetically high plasma vitamin C, intake of fruit and vegetables, and
risk of ischemic heart disease and all-cause mortality: a Mendelian randomization study. Am J Clin Nutr. 2015;101(6):1135-43.
National Institute of Health https://ods.od.nih.gov/factsheets/VitaminB12-HealthProfessional/
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

GC (rs4588)
Wang TJ, Zhang F, Richards JB, et al. Common genetic determinants of vitamin D insufficiency: a genome-wide association study.
Lancet 2010; 376(9736): 180-8.
Ahn J, Yu K, Stolzenberg-Solomon R, et al. Genome-wide association study of circulating vitamin D levels. Hum Mol Genet 2010;
19(13): 2739-45.
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html
https://www.nps.org.au/australian-prescriber/articles/vitamin-d-deficiency-in-adults

CYP2R1
Arabi A, Khoueiry-Zgheib N, Awada Z, et al. CYP2R1 polymorphisms are important modulators of circulating 25-hydroxyvitamin D
levels in elderly females with vitamin insufficiency, but not of the response to vitamin D supplementation. Osteoporos Int 2017;
28(1): 279-90.
Wang TJ, Zhang F, Richards JB, et al. Common genetic determin ants of vitamin D insufficiency: a genome-wide association
study. Lancet 2010; 376(9736): 180-8.
Ye Z, Sharp SJ, Burgess S, et al. Association between circulating 25-hydroxyvitamin D and incident type 2 diabetes: a mendelian
randomisation study. Lancet Diabetes Endocrinol 2015; 3(1): 35-42.
https://www.nps.org.au/australian-prescriber/articles/vitamin-d-deficiency-in-adults
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

DHCR7
Wang TJ, Zhang F, Richards JB, et al. Common genetic determinants of vitamin D insufficiency: a genome-wide association study.
Lancet 2010; 376(9736): 180-8.
Brouwer-Brolsma EM, Vaes AM, van der Zwaluw NL, et al. Relative importance of summer sun exposure, vitamin D intake, and
genes to vitamin D status in Dutch older adults: The B-PROOF study. J Steroid Biochem Mol Biol 2016; 164: 168-76.
https://www.nps.org.au/australian-prescriber/articles/vitamin-d-deficiency-in-adults

GC (rs7041)
Gaffney-Stomberg E, Lutz LJ, Shcherbina A, et al. Association Between Single Gene Polymorphisms and Bone Biomarkers and
Response to Calcium and Vitamin D Supplementation in Young Adults Undergoing Military Training. J Bone Miner Res 2017;
32(3): 498-507.
Touvier M, Deschasaux M, Montourcy M, et al. Determinants of vitamin D status in Caucasian adults: influence of sun exposure,
dietary intake, sociodemographic, lifestyle, anthropometric, and genetic factors. J Invest Dermatol 2015; 135(2): 378-88.
National Institute of Health https://ods.od.nih.gov/factsheets/Calcium-HealthProfessional/
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

VDR
Gaffney-Stomberg E, Lutz LJ, Shcherbina A, et al. Association Between Single Gene Polymorphisms and Bone Biomarkers and
Response to Calcium and Vitamin D Supplementation in Young Adults Undergoing Military Training. J Bone Miner Res 2017;
32(3): 498-507.
Macdonald HM, McGuigan FE, Stewart A, Black AJ, Fraser WD, Ralston S, et al. Large-scale population-based study shows no
evidence of association between common polymorphism of the VDR gene and BMD in British women. J Bone Miner Res.
2006;21(1):151-62.
Chatzipapas C, Boikos S, Drosos GI, Kazakos K, Tripsianis G, Serbis A, et al. Polymorphisms of the vitamin D receptor gene and
stress fractures. Horm Metab Res. 2009;41(8):635-40.
Jia F, Sun RF, Li QH, Wang DX, Zhao F, Li JM, et al. Vitamin D receptor BsmI polymorphism and osteoporosis risk: a meta-analysis
from 26 studies. Genetic testing and molecular biomarkers. 2013;17(1):30-4.
Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 72

C

REFERENCES

Salamone LM, Ferrell R, Black DM, Palermo L, Epstein RS, Petro N, et al. The association between vitamin D receptor gene
polymorphisms and bone mineral density at the spine, hip and whole-body in premenopausal women. Osteoporos Int.
1996;6(1):63-8.
Li Y, Xi B, Li K, Wang C. Association between vitamin D receptor gene polymorphisms and bone mineral density in Chinese
women. Molecular biology reports. 2012;39(5):5709-17.
Pouresmaeili F, Jamshidi J, Azargashb E, Samangouee S. Association between Vitamin D Receptor Gene BsmI Polymorphism and
Bone Mineral Density in A Population of 146 Iranian Women. Cell J. 2013;15(1):75-82.
National Institute of Health https://ods.od.nih.gov/factsheets/Calcium-HealthProfessional/
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

TMPRSS6
Pichler I, Minelli C, Sanna S, et al. Identification of a common variant in the TFR2 gene implicated in the physiological regulation
of serum iron levels. Hum Mol Genet 2011; 20(6): 1232-40.
Benyamin B, McRae AF, Zhu G, et al. Variants in TF and HFE explain approximately 40% of genetic variation in serum-transferrin
levels. American journal of human genetics 2009; 84(1): 60-5.
An P, Wu Q, Wang H, et al. TMPRSS6, but not TF, TFR2 or BMP2 variants are associated with increased risk of iron-deficiency
anaemia. Hum Mol Genet 2012; 21(9): 2124-31.
Gichohi-Wainaina WN, Tanaka T, Towers GW, et al. Associations between Common Variants in Iron-Related Genes with
Haematological Traits in Populations of African Ancestry. PLoS One 2016; 11(6): e0157996.
Ji Y, Flower R, Hyland C, Saiepour N, Faddy H. Genetic factors associated with iron storage in Australian blood donors. Blood
Transfus 2016: 1-7.
Gan W, Guan Y, Wu Q, et al. Association of TMPRSS6 polymorphisms with ferritin, haemoglobin, and type 2 diabetes risk in a
Chinese Han population. Am J Clin Nutr 2012; 95(3): 626-32.
Piao W, Wang L, Zhang T, et al. A single-nucleotide polymorphism in transferrin is associated with soluble transferrin receptor in
Chinese adolescents. Asia Pac J Clin Nutr 2017; 26(6): 1170-8.
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

TF
Blanco-Rojo R, Baeza-Richer C, Lopez-Parra AM, et al. Four variants in transferrin and HFE genes as potential markers of iron
deficiency anaemia risk: an association study in menstruating women. Nutrition & metabolism 2011; 8: 69.
An P, Wu Q, Wang H, et al. TMPRSS6, but not TF, TFR2 or BMP2 variants are associated with increased risk of iron-deficiency
anemia. Hum Mol Genet 2012; 21(9): 2124-31.
Benyamin B, McRae AF, Zhu G, et al. Variants in TF and HFE explain approximately 40% of genetic variation in serum-transferrin
levels. American journal of human genetics 2009; 84(1): 60-5.
McLaren CE, Garner CP, Constantine CC, et al. Genome-wide association study identifies genetic loci associated with iron
deficiency. PLoS One 2011; 6(3): e17390.
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

FADS1
Bokor, S., et al., Single nucleotide polymorphisms in the FADS gene cluster are associated with delta-5 and delta-6 desaturase
activities estimated by serum fatty acid ratios. J Lipid Res, 2010. 51(8): p. 2325-33.
Dumont, J., et al., Dietary linoleic acid interacts with FADS1 genetic variability to modulate HDL-cholesterol and obesity-related
traits. Clinical Nutrition, 2017.
Lemaitre, R.N., et al., Genetic loci associated with plasma phospholipid n-3 fatty acids: a meta-analysis of genome-wide
association studies from the CHARGE Consortium. PLoS Genet, 2011. 7(7): p. e1002193.
AlSaleh, A., et al., Genetic predisposition scores for dyslipidaemia influence plasma lipid concentrations at baseline, but not the
changes after controlled intake of n-3 polyunsaturated fatty acids. Genes Nutr, 2014. 9(4): p. 412.
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/dietary-reference-intakes/tables.html

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 73

D

EVIDENCE RATING SYSTEM

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 74

D

EVIDENCE RATING SYSTEM

We have developed a ratings system so that you can see our level of confidence in the research that we have used
as a basis for our recommendations. This is based on Oxford Centre for Evidence Based Medicine – Level of
Evidence, March 2009* and has been modified to apply for genetic tests.

LEVEL











CAUSATION AND TREATMENT
»

Systematic review of multiple RCT (meta-analysis)

»

Systematic review of meta-analyses

»

Single RCT (random controlled trial) with narrow confidence intervals

»

Meta-analysis of cohort studies

»

Prospective cohort with 80% follow up.

»

Single RCT not in 5

»

Good quality ecological research

»

Genome-wide association studies

»

Multiple case control studies

»

Meta-analysis of case control

»

Follow up cohort <80%

»

Cross sectional studies >1000 people

»

Case control good quality

»

Single case control not in 3

»

Case-series

»

Cross sectional <1000 people

»

Single case report

»

Expert opinion

»

Biochemistry

»

First principle

»

Animal/bacteria analogy

*http://www.cebm.net/oxford-centre-evidence-based-medicine-levels-evidence-march-2009/

Comprehensive Wellness Report - CAsdm1411 UHtest – Page | 75

