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Congratulations! You are holding in your hands the codes to unlock insights about your body that, up until
now, have never been available. The science of the human body only recently has evolved enough to allow scientists to
identify and analyze a person’s DNA. This program not only provides you with a roadmap of your specific genes, but also
gives direction on how you can potentially optimize your fitness and performance with this knowledge.
As an active, athletic adult, you carve out the time (and often make sacrifices) to prioritize exercise in your life. Whether
your main motivation is being strong and having enough endurance to enjoy an active life; you like to participate in
recreational sports and hobbies like skiing, soccer, and hiking; and/or you have aspirations to qualify for the Boston
marathon, compete in a CrossFit competition, or even cross the finish line of an Ironman triathlon, you do the hard work to
train your body to perform.
The explosion of technology designed to monitor your activity and fitness has made it easier than ever to plan and track
your workouts. The Internet is filled with training plans. There are literally dozens of apps you can download that tell you
what to eat and how to train to achieve your goals. Heart rate monitors let you track your workout intensity, while GPS
equipped motion sensors tell you how fast and far you’ve gone. You can even buy sensors that evaluate your resting heart
rate and tell you when you need to rest and when you’re ready to go hard. However, tracking alone doesn’t help you choose
the type of training that will unlock your highest personal potential or the food that fuels you best or if you’re more likely to
get injured following a certain regimen.
It’s no secret that not every workout plan and nutritional approach will work for every person. What has been secret until
now is how to figure out the ones that most closely match your personal make up and maximize your potential. Your
report will help you to better understand the factors that can affect how your body works to get the most from your
exercise and training time and efforts.
This report will provide you with results in 4 key areas that can affect the way your body responds to training. It includes indepth analysis of your genotype for certain key genes that are related to what type of athlete you are; your predicted
training response, optimum strategies for fueling for activity and fat burning; and your recovery and risk for injury.

What is Genetic Testing?
Genetic testing utilizes a physical specimen from the body (saliva, blood, or other tissues) to reveal information about a
person’s chromosomes or their genes. In addition to identifying key genes, information is evaluated about areas on each
gene that may differ between people. These areas are known as single nucleotide polymorphisms (SNPs). We use the term
genotype to describe the outcome of your individual genetic tests.
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Which Traits Were Analyzed?
To produce your results, this program looks at genes that are related to 4 major categories: Mental & Physical
Foundation; Training Response; Fuel Utilization, and Recovery & Risk for Injury. Some of the results are directly related to
your cardiovascular and strength foundation and “trainability”—what types of exercise suit your genotype best. Some
results are related to how to optimize your training by way of fueling, recovery, and risk management. Other results are
relevant because they can affect your motivation and behaviors that support your workouts and training.

How Are Your Results Determined?
We provide a genetic analysis that indicates which gene combinations you have in each category. You will receive a rating
based on our calculated score for each trait in a category. Some categories have only one gene associated with that trait;
other categories have several genes associated with that trait. Our calculated score reflects the potential combined
influences from one or more genes.
We also provide personalized training, fueling, and recovery tips based on the potential implications of these results. In most
cases, the outcomes for a genotype are a response to a specific fueling strategy or exercise prescription.
For example, in the case of cardiovascular exercise response, we review the body of literature, pulling the most wellconducted, relevant studies. One large study may follow participants who performed 50 minutes of cardiovascular training 3
to 4 days per week for 5 to 6 months. Participants may have differed in their response to this regimen based on their
genetics. Some may have experienced greater fitness gains, while others experienced smaller gains and showed a
decreased ability to perform at higher effort levels. If your result suggests a more unfavorable response, this doesn’t mean
that you cannot improve your fitness performing cardiovascular exercise. You may simply need a slightly different approach
to get more favorable results. That’s where many exercisers get stuck, attempting to discern just what the ideal approach
may be. But we have evaluated your potential genetic response and provided suggestions on how to enhance it based on
evidence-grounded research recommendations, as well as the experience of our medical team.
This program uses the best available research on which to base your results. We have established stringent criteria for
studies that we use to help us evaluate the potential impact of your genotype for each gene tested. There are many studies
that include genetic analyses, but for a variety of reasons, not all of them are reliable or valid. In determining how to process
your genetic analysis, we do not accept just any research that has been performed on a gene. We use the largest and most
scientifically valid genome-wide association studies, in addition to other high quality research, to calculate a score for the
different genes or gene combinations for all genes tested. There is still much to learn in the field of genetic analysis. We are
choosing the best available research upon which to base our analysis and recommendations.
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Why Is Your Genotype Important?
Your genotype reveals the blueprint for your body. The ratings we provide you with reflect your genotypes for each gene or
set of genes. This shows you your potential response, based on your genetic analysis, to different aspects of performance
and training response to exercise, nutrition, and lifestyle behaviors (e.g., how you might be affected by different exercise
modalities and fueling strategies). Keep in mind that if your results show the presence of certain genotypes and your result
suggests that you will exhibit either an “enhanced” or “below average” response, this does not mean that the outcome
associated with that genotype is definitely how your body will or does react.
Your phenotype is the physical manifestation, or expression, of your genotype. But your phenotype may be different than
your genotype—not all the genetic variations seen in an analysis are manifested. That’s because how the genes that you
have are expressed is largely affected by your lifestyle and other environmental factors. While your analysis might show
that you have an increased or decreased potential for a certain training or performance trait, it does not mean that you will,
in fact, express that trait.
This is very important to keep in mind because there is a tendency to view genotype results as a definitive diagnosis and to
assume that you absolutely have certain traits, when this is not what a genetic analysis measures. The analysis only
measures your odds for different outcomes, or the likelihood that your phenotype will express what your genotype predicts.
Your results only suggest that there is a greater or lesser chance that you may exhibit certain traits or responses. The fields
of nutrigenomics and exercise genomics are new, but growing, areas of research. Much still needs to be known to
understand about genes and their interactions with each other, and the role in which other influences such as diet, exercise
and the environment play in whether you will express a trait associated with a certain genotype.
That said, results from a genetic analysis may provide insights into how your body might perform optimally. If you have a
certain genotype for a specific trait, knowing how it might affect you and adjusting your training, nutrition, and behaviors to
maximize this information could make a difference in getting better results from your training and fueling. We provide
personalized suggestions that may help you achieve the best results from your fitness and training efforts. Our team
considers the results of your genetic analysis, along with an analysis of personal factors that you report, which may also
influence your training response and body composition, as well as evidence-based guidelines that suggest the most
effective strategies for optimum performance. All of this information combined is used to determine which training and diet
strategies and lifestyle behavioral changes may be most helpful to reach your goals.

What You’ll Learn About You
On the following pages, you will see a summary of your results. You’ll learn what your genotypes suggest about your ability
to make muscle in response to strength training, to boost your VO2 Max (a gold standard measure of physical fitness) in
response to cardiovascular workouts, to burn fat, and to use carbs and protein. You also will gain insights into your intrinsic
motivation to exercise; your sensitivity to caffeine; your ability to recover and minimize inflammation; your injury risk, and
more. Your analyzed genotype results are followed by a detailed explanation and success strategy. Our medical team has
evaluated your potential response and taken into account what evidence-based research recommendations on nutrition,
training, and lifestyle behaviors suggest are the best approach for optimum performance to provide you with concrete
success strategies. This guidance may give you that extra edge in finding the right plan that helps you maximize the results
you get from all your hard work. While we can’t change our genes, we can change our behaviors to take advantage of what
our genes say about our bodies.
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REPORT SUMMARY
MENTAL AND PHYSICAL FOUNDATION
Intrinsic Motivation To Exercise

MORE LIKELY

BDNF

Addictive Behavior And Stimulus
Control

LESS LIKELY

DRD2

Power and Endurance Potential

HIGHER ENDURANCE

Grip Strength and Muscular Fitness

Testosterone Levels

ABOVE AVERAGE

LESS LIKELY

ACTN3, AGT, IL-6, NOS3, ACE, FTO, IGF1, GNB3, IL6174
TGFA, POLD3, ERP27, HOXB3, GLIS1, PEX14,
LRPPRC, MGMT, SYT1, HLA, GBF1, KANSL1,
SLC8A1, ACTG1, DEC1, IGFS9B
SHBG

TRAINING RESPONSE
VO2 Max

NORMAL

AMPD1, APOE

Exercise Heart Rate Response

ABOVE AVERAGE

CREB1

Exercise Stroke Volume

ABOVE AVERAGE

KIF5B

Body Composition Response To
Strength Training

ENHANCED

NRXN3, GNPDA2, LRRN6C, PRKD1, GPRC5B,
SLC39A8, FTO, FLJ35779, MAP2K5, QPCTL-GIPR,
NEGR1, LRP1B, MTCH2, MTIF3, RPL27A, EC16B,
FAIM2, FANCL, ETV5, TFAP2B

ENHANCED

FTO

FUEL UTILIZATION
Protein Utilization
Fat Utilization
Carb Utilization
Caffeine Metabolism

NORMAL
ENHANCED

PPARG, TCF7L2, APOA5, CRY2, MTNR1B, PPM1K
IRS1

NORMAL

AHR, RP11-10017.3-001, ARID3B, CYP1A1

Systemic Inflammation

NORMAL

near CRP, APOC1 (APOE-CI-CII), HNF1A

Injury Risk

NORMAL

SPTBN1, MEPE, SLC25A13, MBL2/DKK1, LRP5,
C18orf19

RECOVERY AND INJURY RISK
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs
BDNF

The gene and associated SNP included

SUCCESS STRATEGIES

Challenge yourself
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Pay it forward

or LESS
LIKELY
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WHAT YOUR GENES SAY ABOUT YOU:
you LESS LIKELY

RELATED GENES / SNPs

that you are LESS LIKELY to

DRD2/ANNK1

The gene and its associated SNP that are

SUCCESS STRATEGIES

Follow a plan
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Keep a journal

Indulge occasionally and wisely

or LESS LIKELY
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs

response to
The genes and associated SNPs included

SUCCESS STRATEGIES
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Ace your base

HIIT the high end

Do some lifting
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Respect your recovery
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs

The genes and associated SNPs included

SUCCESS STRATEGIES
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or
genotypes included those that carried the
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WHAT YOUR GENES SAY ABOUT YOU:
you LESS LIKELY

RELATED GENES / SNPs

that you are at LESS LIKELY

SHBG

The genes and associated SNPs included
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SUCCESS STRATEGIES

LESS
LIKELY
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs

cardio is
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SUCCESS STRATEGIES

or
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs

an

heart rate

CREB1

The gene and associated SNP included

SUCCESS STRATEGIES

Calculate your numbers

H2 Fit Personal Report - Jane Doe - June 11, 2018

19

Go for intensity

Know your special risks.
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs
KIF5B

The gene and associated SNP included
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or
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs

response to strength training is
TFAP2B

The genes and their associated SNPs are
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SUCCESS STRATEGIES

or
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FUEL UTILIZATION
PROTEIN UTILIZATION
WHAT YOUR GENES SAY ABOUT YOU:
Our analysis indicates that your genetic profile exhibits an ENHANCED utilization of protein.
Your score reflects the fact that your genotype does include the allele combination that
resulted in greater weight loss when a higher percentage of protein was eaten. Studies that
investigated this genotype found that a diet consisting of a higher percentage of protein
resulted in optimal weight loss. This suggests that the amount of weight or body fat you
lose when trying to get lean is very likely to be affected by the percentage of protein you eat.

Your genetic profile indicates
that your response is ENHANCED.

RELATED GENES / SNPs
FTO

You may be more likely to meet your weight loss and/
or maintenance goals by eating a moderate-to-high
percentage of protein in your daily diet. Aim for 25% to
30% of your total calories to come from plant and/or
lean animal-based protein.

The gene and associated SNP included
in this category has consistently been
shown to be associated with body fat
mass and BMI. As an athlete, you need
more protein than the average person, as
protein is required for muscle growth

The good news is that people with this genotype lost weight on a moderate

and repair after training, workouts, and

to high protein diet. However, people with this allele also lost more lean

competing. Many active people also rely

body mass compared to those without this genotype. If weight and body

on a heavy protein intake to shed and

fat loss is a goal, be sure to lift weights if you don’t already, to minimize or

maintain weight, with a large

prevent the loss of muscle that can occur with weight loss.

contingency adopting protein-centric

SUCCESS STRATEGIES

to maximize lean body tissue and

To lose and/or maintain weight, consume a diet that is moderate to high in
protein and be sure to include strength training in your regimen to
minimize the loss of lean tissue. Here’s how to optimize your protein
intake.

eating plans like the Paleo diet in hopes
minimize fat. Low well that approach
works may be largely dependent on your
DNA.
One large study found that people with a
specific FTO variant had more
successful weight loss and shed more

Skew higher if you’re actively trying to lose weight. The body must get a

body fat, particularly high-risk abdominal

certain minimum amount of protein for normal functioning, and that is

fat, if they ate a moderate-to-high protein

considered to be around 10% of total daily calories when you are eating

diet (25-30% of total daily calories)

enough food to meet your daily energy needs. This minimum amount of
protein must be eaten to support processes such as enzyme and hormone

compared to a lower protein diet (15-20%
of total daily calories), regardless of the

production, cell repair and synthesis of skin and hair cells. If you start
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FUEL UTILIZATION
PROTEIN UTILIZATION
reducing your food intake to drop weight, you need to eat a slightly higher
percentage of protein because you are eating less food overall. Your
genotype suggests that, while losing weight, you may benefit from a higher
percentage of protein – from 25% to 30%.

percentage of their that came from fat
and carbohydrates. However, they also
lost more non-fat mass which includes
muscle with the weight loss, even though
they were eating a higher protein diet and
exercising.

Maximize your essential amino acids. Protein in your foods should contain all
of the essential amino acids, since your body requires these to produce

Our analysis of your genes investigated

proteins, as well as the other amino acids it uses to make compounds such

which genotype for this SNP was present

as enzymes, hormones, and tissues in your body. Animal foods contain all of

in your DNA. Your rating of either

the essential amino acids in one food item, such as meat, poultry, fish or
dairy products. But if your genetic analysis for the other macronutrients
suggests that you should reduce your intake of total fat or saturated fat,
choose leaner versions of animal foods or, better, opt for plant-based protein
foods.

NORMAL, SLIGHTLY ENHANCED, or
ENHANCED reflects whether your
genotype included those alleles that
exhibited protein sensitivity, because
their presence suggests that you will be
more successful in your weight loss and
maintenance attempts by following a

You can obtain all of the essential amino acids in many single plant foods,

moderate to high protein diet.

including grains such as quinoa, seeds, such as shelled hemp hearts (hemp
seeds), and beans such as edamame or tofu. Or you can consume several
complementary plant foods in the same day and obtain the essential amino acids your body needs (brown rice and black beans;
nuts, grains and beans; veggies, beans and grains, etc.).
Adjust your intake to match your activity. For average people, the recommendation is to obtain between 0.8 and 1 gram of
protein per 1 kilogram of body weight. So if you weigh 150 lbs., or 68 kg, it is recommended that you get between 54 and 68
grams of protein per day. You need more as an active person.
The Academy of Nutrition and Dietetics recommends that athletes who participate in light to moderate endurance training take
in 1.2 to 1.7 grams of protein per kilogram, or about 0.55 to 0.8 grams of protein per pound of body weight each day. So that
same 150-pound person would need 82 to 120 grams of protein a day.
Power and sprint athletes looking to gain muscle mass also need more than average amounts of protein. If you’re one, the
Academy recommends you take in 1.4 to 1.8 grams of protein per kilogram or about 0.64 to 0.82 grams of protein per pound of
body weight daily to build muscle mass. That same 150-pound athlete who wants to build muscle should eat 96 to 123 grams of
protein every day.
Finally, serious endurance athletes who perform high volume training that includes high intensity intervals require the most
protein because of the rate they break down their muscle tissue. The Academy recommends that high intensity endurance
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FUEL UTILIZATION
PROTEIN UTILIZATION
athletes take in 1.4 to 2.0 grams of protein per kilogram, or about 0.7 to 0.9 grams of protein per pound of body weight every
day. So that 150-pound, high-intensity endurance athlete may need to consume up to 135 grams of protein every day.
Spread it out. Eat a variety of high protein foods, including eggs, dairy products, poultry, meat, fish and seafood, legumes, soy
products, nuts and seeds, and spread it out throughout the day. By eating protein with every meal, you ensure that your
muscles always have what they need for repair and maintenance. Protein also improves satiety, so you’re less likely to over
eat.
It’s a good idea to get a sense of how much protein you are getting by recording your food intake for at least a week and
entering it into a diet app or online nutrition log that can calculate the percentage of each of the macronutrients that you eat.
Then you can tweak your menu as needed to obtain your recommended percentage of protein.
Add heavy resistance training. Since this SNP is also associated with reduced lean body mass, such as muscle tissue, with
weight loss, it is recommended that you include heavier weight training as part of your plan if weight loss is one of your goals.
This may help minimize or prevent the loss of lean body mass that can occur with weight loss. Study your results for your
genetic analysis for exercise-related genes for a more specific exercise prescription. But for optimal muscle strengthening, you
should do exercises with weights targeting your major muscle groups. On 2 to 3, non-consecutive days per week, do 3 sets of
12 reps with weight heavy enough to feel “hard” or “very hard” by the end of each set.
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FUEL UTILIZATION
FAT UTILIZATION
WHAT YOUR GENES SAY ABOUT YOU:
Our analysis indicates that your genetic profile exhibits a NORMAL utilization of fat. Your score
reflects the fact that for the genes investigated, your genotype showed few, if any, of the
unfavorable allele combinations. This means that you appear to have a normal ability to lose
weight by following an eating plan that is low, moderate, or high in fat, so long as you’re not taking
in more energy than you’re expending. This result also suggests that you have a normal level of
fat oxidation, or fat-burning ability in response to different levels of fat in your diet. That’s good
news, especially for endurance athletes, who rely on fat oxidation for optimum performance.

Your genetic profile indicates
that your utilization of fat is
NORMAL.
If you are reducing your food intake to try to lose
weight, you can expect to lose similar amounts of
weight on either a low or a moderate fat diet.

RELATED GENES / SNPs
PPARG, TCF7L2, APOA5, CRY2,
MTNR1B, PPM1K
The genes and their associated SNPs
that are included in this category all have
been shown in scientifically sound
studies to have statistically significant
associations with how sensitive people
are to eating a diet high in fat.

SUCCESS STRATEGIES
You may experience similar results in terms of weight loss from following
a reduced-calorie diet, no matter if it is low, moderate, or high in fat. That’s
good news for athletes, especially those who participate in endurance
activities, who rely on fat to fuel their long-distance efforts.

Like most active people, you may be
trying to optimize your body composition
by losing body fat and increasing lean
muscle. Some athletes, concerned about
carbohydrate-related weight gain, will
prioritize fat in their diets, sometimes

Athletes also need more fat than sedentary people not only to fuel activity,

opting for a diet that gets a high

but also to assist in the production of essential steroid hormones, which

percentage of calories from fat. Studies

control how your body responds to strenuous activity. Too little fat can
cause hormone imbalances and hinder your athletic performance and
recovery.
While your genetic profile suggests that you may be better able at handling
higher levels of fat when you diet, for optimum health and performance,

show that genotype plays a large role in
how the amount of fat in your diet
affects weight loss.
One study found that those people with
an unfavorable genotype were more
likely to have more body fat, a larger

prioritize healthy, inflammation-reducing fats like omega-3 fatty acids

waist size, and a higher BMI the more fat

found in fish, nuts and seeds, avocados, and olive oil over less healthful

they ate, compared to others without the

food sources like fried foods.

same genotypes.
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FUEL UTILIZATION
FAT UTILIZATION
Another study found that people with a
protective genotype appeared to be able
to consume greater amounts of fat, but
without exhibiting higher BMIs. Another
study found that people who went on a
higher fat, reduced calorie diet lost
weight, but they lost less weight if they
had an unfavorable genotype compared
to those with a more favorable genotype.
Our analysis of your genes investigated
which genotype for each of these 6
genes was present in your DNA. Your
rating of either NORMAL or LOW reflects
whether your genotypes included some
or all of those that carried a risk of
reduced weight loss ability from a diet
that was high in fat.
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FUEL UTILIZATION
CARB UTILIZATION
WHAT YOUR GENES SAY ABOUT YOU:
Your genetic profile indicates that your utilization of carbohydrates is ENHANCED. This
suggests that you may experience the best weight maintenance/loss results if you follow a diet
that is relatively higher (about 65 percent) in complex carbohydrates and lower (about 20
percent) in fat. This means you should focus on including more whole, unprocessed plant
foods in your diet, including beans, whole grains, nuts, seeds, fruits and vegetables.

Your genetic profile indicates
that your utilization of
carbohydrates is ENHANCED
Your genotype appears to favor a higher complex
carbohydrate and lower fat diet. To lose weight, you
may experience better results from a diet that focuses
on complex carbohydrates making up a majority of
your daily calories.

RELATED GENES / SNPs
IRS1

The gene and associated SNP included
in this category has been shown to be
associated with a person’s insulin
sensitivity and the potential effects of
the amount of carbohydrates and fat in
the diet. Insulin is a hormone released by

As an athlete, you use stored glucose—glycogen—to fuel your activity,
particularly high intensity activity. Your body relies on glucose for daily
living, as well, and this is why blood sugar levels are maintained within a
consistent range. In fact, brain cells and red blood cells use glucose as
their primary source of energy. Cells also use fat as a fuel source, but to
metabolize fat, there must be some glucose present to complete the
process.

the body that helps cells take in glucose,
or sugar, for energy. Glucose is present
in the blood after the digestion of
carbohydrates from foods like fruits,
vegetables, legumes and grains. Insulin
is also released in response to eating
protein as it helps to shuttle amino acids
into cells.

Glucose is a very important nutrient. But sometimes cells do not respond

The gene in this category seems to

to the insulin being released, a condition known as insulin resistance. The

influence insulin resistance and the

result is the bloodstream can be overloaded with glucose. Chronic high
blood glucose levels can lead to pre-diabetes and, if unchecked,
eventually diabetes, or uncontrolled high blood sugar. People who are
overweight and/or physically inactive are at higher risk of insulin
resistance. Athletes, however, are not immune to insulin resistance: one
study on amateur athletes found that 3 out of 10 had fasting blood
glucose in the pre-diabetes range.

body’s response to carbs in the diet. One
long-term study found that people with a
variant of this gene who ate a high
carbohydrate, lower fat diet that
consisted of high fiber, whole plant
foods, as opposed to processed, lower
fiber carbs, had greater insulin sensitivity
—and lower levels of insulin and insulin
resistance—and experienced greater
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FUEL UTILIZATION
CARB UTILIZATION
Since carbohydrate intake triggers insulin release, many people, including

weight loss compared to eating a lower

athletes and recreationally active men and women, assume that eating

carb, higher fat diet. This is especially

more carbs is not healthy and can lead to body fat and weight gain, as well

important as an active person, as

as diabetes. Athletes in sports like CrossFit include a large low-carb diet

maintaining healthy insulin sensitivity

(such as Paleo) contingency. But the relationship is not that simple: many

allows you to store the carbohydrates

people who eat a high carbohydrate diet perform well, are not overweight,

you eat for energy as well as to promote

and do not have diabetes, and, in fact, may have much lower levels of

recovery after exercise and training.

blood glucose. Several large epidemiological studies have shown that
increased carb intake actually leads to a lower risk of diabetes and that,
surprisingly, increased protein intake, increases the diabetes risk.
The types of carbs you eat play a role: if you eat mostly processed carbs
(as opposed to fiber-rich complex carbs), you are likely to release greater
amounts of insulin and this could affect your insulin resistance.

SUCCESS STRATEGIES

Our analysis of your genes investigated
which genotype for this gene was
present in your DNA. Your rating of
either NORMAL or ENHANCED reflects
whether your genotype included those
genes that improved insulin sensitivity
and weight loss from a higher carb and
slightly lower fat diet.

Performance-wise, your genotype suggests you may enjoy improved insulin sensitivity with high-carb intake. That’s good news,
as carbohydrates are the body’s preferred fuel source, especially for higher intensity, race and competition level efforts. For
good health, emphasize complex carbs, which provide the most nutrients, fiber, and long-lasting energy during exercise.
Complex carbohydrates or starches are those made up of sugar molecules that are strung together in long, complex chains, as
opposed to simple carbs, which are simple sugars like fructose and glucose. They take longer for your body to digest, so have
less of a “spike” effect on blood glucose levels. Sources include: whole grains like brown rice, quinoa, oatmeal, barley, bulgur,
and buckwheat, vegetables, fruits, and legumes.
Eat more complex carbohydrates. People who eat diets high in complex carbohydrates tend to be leaner, and this diet approach
provides optimal energy and nutrients. Strive to eat whole plant foods as opposed to processed carbs. Eat a potato instead of
potato chips, eat beans instead of white bread, eat whole fruits instead of fruit juices. Save simple carbohydrates like refined
bread, pasta, sweets, and gels for when you need quick bursts of energy, such as right before a race or during prolonged
activity, when you need fuel that is quickly absorbed. During such activity, you can aim for about 30 to 60 grams (120 to 240
calories) of carbohydrates per hour after the first hour to 90 minutes of activity.
Pick your protein wisely. People with your genotype seemed to experience better results eating a higher complex carbohydrate
diet combined with a lower fat diet. Many people get a fair amount of their dietary fat along with their protein choices. To reduce
fat: choose lean, fiber-rich protein sources such as beans and whole grains such as quinoa. If you eat animal foods, choose
leaner versions and avoid high fat meats.
Prioritize inflammation-fighting fats. Do not eliminate fat completely. You can still get about a fifth of your calories from fat;
choose nutrient dense, inflammation-fighting, healthy fat sources like olive oil, fatty fish, nuts, and avocadoes to help support
your active lifestyle.
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs
CYP1A1

The genes and their associated SNPs that

SUCCESS STRATEGIES
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Watch the dosage

or
your genotype included those that carried
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs

The genes and their associated SNPs that

SUCCESS STRATEGIES
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or
or not your genotype include those that
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WHAT YOUR GENES SAY ABOUT YOU:

RELATED GENES / SNPs

The genes and their associated SNPs in

SUCCESS STRATEGIES

Eat adequate calcium and vitamin D
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Train your core

Add impact exercise

Make muscle

Be mindful of your medications
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LINKS TO RELATED STUDIES
INTRINSIC MOTIVATION TO EXERCISE
J Behav Med. 2014 Dec;37(6):1180-92. doi: 10.1007/s10865-014-9567-4. Epub 2014 May 8.
What keeps a body moving? The brain-derived neurotrophic factor val66met polymorphism and intrinsic motivation to
exercise in humans.
https://www.ncbi.nlm.nih.gov/pubmed/?term=24805993
Caldwell Hooper AE, Bryan AD, Hagger MS.

ADDICTIVE BEHAVIOR / STIMULUS CONTROL
Transl Psychiatry. 2015 Dec 1;5:e686. doi: 10.1038/tp.2015.176.
The significant association of Taq1A genotypes in DRD2/ANKK1 with smoking cessation in a large-scale meta-analysis
of Caucasian populations
https://www.ncbi.nlm.nih.gov/pubmed/?term=26624925
Ma Y, Wang M, Yuan W, Su K, Li MD

POWER / ENDURANCE POTENTIAL
J Sci Med Sport. 2018 Feb;21(2):213-220. doi: 10.1016/j.jsams.2017.06.012. Epub 2017 Jun 21.
Nine genetic polymorphisms associated with power athlete status - A Meta-Analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=28666769
Weyerstraß J, Stewart K, Wesselius A, Zeegers M.

GRIP STRENGTH / MUSCULAR FITNESS
Article number: 16015 (2017) doi:10.1038/ncomms16015
Large-scale GWAS identifies multiple loci for hand grip strength providing biological insights into muscular fitness
https://www.nature.com/articles/ncomms16015
Sara M. Willems, Daniel J. Wright, Robert A. Scott

TESTOSTERONE LEVELS
PLoS Genet. 2011 Oct;7(10):e1002313. doi: 10.1371/journal.pgen.1002313. Epub 2011 Oct 6.
Genetic determinants of serum testosterone concentrations in men.
https://www.ncbi.nlm.nih.gov/pubmed/?term=21998597
Ohlsson C, Wallaschofski H, Lunetta KL, Stolk L, Perry JR, Koster A, Petersen AK, Eriksson J, Lehtimäki T, Huhtaniemi IT,
Hammond GL, Maggio M, Coviello AD; EMAS Study Group, Ferrucci L, Heier M, Hofman A, Holliday KL, Jansson JO,
Kähönen M, Karasik D, Karlsson MK, Kiel DP, Liu Y, Ljunggren O, Lorentzon M, Lyytikäinen LP, Meitinger T, Mellström D,
Melzer D, Miljkovic I, Nauck M, Nilsson M, Penninx B, Pye SR, Vasan RS, Reincke M, Rivadeneira F, Tajar A, Teumer A,
Uitterlinden AG, Ulloor J, Viikari J, Völker U, Völzke H, Wichmann HE, Wu TS, Zhuang WV, Ziv E, Wu FC, Raitakari O,
Eriksson A, Bidlingmaier M, Harris TB, Murray A, de Jong FH, Murabito JM, Bhasin S, Vandenput L, Haring R.
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LINKS TO RELATED STUDIES
VO2 MAX
Physiol Genomics. 2003 Jul 7;14(2):161-6.
Associations between cardiorespiratory responses to exercise and the C34T AMPD1 gene polymorphism in the HERITAGE
Family Study.
https://www.ncbi.nlm.nih.gov/pubmed/12783984
Rico-Sanz J, Rankinen T, Joanisse DR, Leon AS, Skinner JS, Wilmore JH, Rao DC, Bouchard C; HERITAGE Family study.

Metabolism. 2004 Feb;53(2):193-202.
Apolipoprotein E genotype and changes in serum lipids and maximal oxygen uptake with exercise training.
https://www.ncbi.nlm.nih.gov/pubmed/14767871
Thompson PD, Tsongalis GJ, Seip RL, Bilbie C, Miles M, Zoeller R, Visich P, Gordon P, Angelopoulos TJ, Pescatello L,
Bausserman L, Moyna N.
Metabolism. 2004 Jan;53(1):108-16.
Association of apolipoprotein E polymorphism with blood lipids and maximal oxygen uptake in the sedentary state and
after exercise training in the HERITAGE family study.
https://www.ncbi.nlm.nih.gov/pubmed/14681851
Leon AS, Togashi K, Rankinen T, Després JP, Rao DC, Skinner JS, Wilmore JH, Bouchard C.

EXERCISE HEART RATE RESPONSE
Circ Cardiovasc Genet. 2010 Jun;3(3):294-9. doi: 10.1161/CIRCGENETICS.109.925644. Epub 2010 Apr 20.
CREB1 is a strong genetic predictor of the variation in exercise heart rate response to regular exercise: the HERITAGE
Family Study.
https://www.ncbi.nlm.nih.gov/pubmed/20407090
Rankinen T1, Argyropoulos G, Rice T, Rao DC, Bouchard C.

EXERCISE STROKE VOLUME RESPONSE
Physiol Genomics. 2009 Jan 8;36(2):79-88. doi: 10.1152/physiolgenomics.00003.2008. Epub 2008 Nov 4.
KIF5B gene sequence variation and response of cardiac stroke volume to regular exercise.
https://www.ncbi.nlm.nih.gov/pubmed/18984674
Argyropoulos G, Stütz AM, Ilnytska O, Rice T, Teran-Garcia M, Rao DC, Bouchard C, Rankinen T.

BODY COMPOSITION RESPONSE TO STRENGTH TRAINING
International Journal of Obesity volume 39, pages 1371–1375 (2015) doi:10.1038/ijo.2015.78.
High genetic risk individuals benefit less from resistance exercise intervention
http://www.nature.com/ijo/journal/vaop/ncurrent/abs/ijo201578a.html
Y C Klimentidis, J W Bea, T Lohman, P-S Hsieh, S Going & Z Chen
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LINKS TO RELATED STUDIES
PROTEIN UTILIZATION
Int J Obes (Lond). 2013 Dec;37(12):1545-52. doi: 10.1038/ijo.2013.54. Epub 2013 Apr 3.
FTO predicts weight regain in the Look AHEAD clinical trial.
https://www.ncbi.nlm.nih.gov/pubmed/?term=23628854
McCaffery JM, Papandonatos GD, Huggins GS, Peter I, Kahn SE, Knowler WC, Hudnall GE, Lipkin EW, Kitabchi AE,
Wagenknecht LE, Wing RR; Genetic Subgroup of Look AHEAD; Look AHEAD Research Group.

FAT UTILIZATION
Diabetes Care. 2012 Feb;35(2):363-6. doi: 10.2337/dc11-1328. Epub 2011 Dec 16.
Genetic predictors of weight loss and weight regain after intensive lifestyle modification, metformin treatment, or standard
care in the Diabetes Prevention Program.
https://www.ncbi.nlm.nih.gov/pubmed/?term=22179955
Delahanty LM, Pan Q, Jablonski KA, Watson KE, McCaffery JM, Shuldiner A, Kahn SE, Knowler WC, Florez JC, Franks PW;
Diabetes Prevention Program Research Group.
Diabetes. 2002 Aug;51(8):2581-6.
Association of the Pro12Ala polymorphism in the PPAR-gamma2 gene with 3-year incidence of type 2 diabetes and body
weight change in the Finnish Diabetes Prevention Study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=12145174
Lindi VI, Uusitupa MI, Lindström J, Louheranta A, Eriksson JG, Valle TT, Hämäläinen H, Ilanne-Parikka P, KeinänenKiukaanniemi S, Laakso M, Tuomilehto J; Finnish Diabetes Prevention Study.
Clin Genet. 2003 Feb;63(2):109-16.
The PPAR-gamma P12A polymorphism modulates the relationship between dietary fat intake and components of the
metabolic syndrome: results from the Québec Family Study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=12630956
Robitaille J, Després JP, Pérusse L, Vohl MC.
Hum Mol Genet. 2003 Nov 15;12(22):2923-9. Epub 2003 Sep 23.
Interaction between a peroxisome proliferator-activated receptor gamma gene polymorphism and dietary fat intake in
relation to body mass.
https://www.ncbi.nlm.nih.gov/pubmed/?term=14506127
Memisoglu A, Hu FB, Hankinson SE, Manson JE, De Vivo I, Willett WC, Hunter DJ.
Am J Clin Nutr. 2012 Nov;96(5):1129-36. doi: 10.3945/ajcn.112.038125. Epub 2012 Oct 3.
TCF7L2 genetic variants modulate the effect of dietary fat intake on changes in body composition during a weight-loss
intervention.
https://www.ncbi.nlm.nih.gov/pubmed/?term=23034957
Mattei J, Qi Q, Hu FB, Sacks FM, Qi L.
Circulation. 2006 May 2;113(17):2062-70. Epub 2006 Apr 24.
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.
https://www.ncbi.nlm.nih.gov/pubmed/?term=16636175
Lai CQ, Corella D, Demissie S, Cupples LA, Adiconis X, Zhu Y, Parnell LD, Tucker KL, Ordovas JM.
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LINKS TO RELATED STUDIES
Clin Genet. 2005 Aug;68(2):152-4.
A polymorphism in the apolipoprotein A5 gene is associated with weight loss after short-term diet.
https://www.ncbi.nlm.nih.gov/pubmed/?term=15996212
Aberle J, Evans D, Beil FU, Seedorf U.
J Mol Med (Berl). 2007 Feb;85(2):119-28. Epub 2007 Jan 9.
APOA5 gene variation modulates the effects of dietary fat intake on body mass index and obesity risk in the
Framingham Heart Study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=17211608
Corella D, Lai CQ, Demissie S, Cupples LA, Manning AK, Tucker KL, Ordovas JM.
J Nutr. 2011 Mar;141(3):380-5. doi: 10.3945/jn.110.130344. Epub 2011 Jan 5.
APOA5 gene variation interacts with dietary fat intake to modulate obesity and circulating triglycerides in a
Mediterranean population.
https://www.ncbi.nlm.nih.gov/pubmed/?term=21209257
Sánchez-Moreno C, Ordovás JM, Smith CE, Baraza JC, Lee YC, Garaulet M.
Am J Clin Nutr. 2014 Feb;99(2):392-9. doi: 10.3945/ajcn.113.072066. Epub 2013 Dec 11.
Variants in glucose- and circadian rhythm-related genes affect the response of energy expenditure to weight-loss diets:
the POUNDS LOST Trial.
https://www.ncbi.nlm.nih.gov/pubmed/?term=24335056
Mirzaei K, Xu M, Qi Q, de Jonge L, Bray GA, Sacks F, Qi L.
Circulation. 2013 Mar 26;127(12):1283-9. doi: 10.1161/CIRCULATIONAHA.112.000586. Epub 2013 Feb 27.
Genetic determinant for amino acid metabolites and changes in body weight and insulin resistance in response to
weight-loss diets: the Preventing Overweight Using Novel Dietary Strategies (POUNDS LOST) trial.
https://www.ncbi.nlm.nih.gov/pubmed/?term=23446828
Xu M, Qi Q, Liang J, Bray GA, Hu FB, Sacks FM, Qi L.

CARB UTILIZATION

Circulation. 2011 Aug 2;124(5):563-71. doi: 10.1161/CIRCULATIONAHA.111.025767. Epub 2011 Jul 11.
Insulin receptor substrate 1 gene variation modifies insulin resistance response to weight-loss diets in a 2-year
randomized trial: the Preventing Overweight Using Novel Dietary Strategies (POUNDS LOST) trial.
https://www.ncbi.nlm.nih.gov/pubmed/?term=21747052
Qi Q, Bray GA, Smith SR, Hu FB, Sacks FM, Qi L.

CAFFEINE METABOLISM

Hum Mol Genet. 2016 Dec 15;25(24):5472-5482. doi: 10.1093/hmg/ddw334.
Genome-wide association study of caffeine metabolites provides new insights to caffeine metabolism and dietary
caffeine-consumption behavior.
https://www.ncbi.nlm.nih.gov/pubmed/?term=27702941
Cornelis MC1, Kacprowski T2,3, Menni C4, Gustafsson S5, Pivin E6, Adamski J7,8,9, Artati A7, Eap CB10,11, Ehret
G12,13, Friedrich N3,14, Ganna A15,16, Guessous I6,17,18, Homuth G2, Lind L19, Magnusson PK20, Mangino M4,
Pedersen NL20, Pietzner M3,14, Suhre K21,22, Völzke H23; Swiss Kidney Project on Genes in Hypertension (SKIPOGH)
team, Bochud M6, Spector TD4, Grabe HJ24, Ingelsson E5,25.
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LINKS TO RELATED STUDIES
SYSTEMIC INFLAMMATION

Circulation. 2011 Feb 22;123(7):731-8. doi: 10.1161/CIRCULATIONAHA.110.948570. Epub 2011 Feb 7.
Meta-analysis of genome-wide association studies in >80 000 subjects identifies multiple loci for C-reactive protein
levels.
https://www.ncbi.nlm.nih.gov/pubmed/?term=21300955
Dehghan A, Dupuis J, Barbalic M, Bis JC, Eiriksdottir G, Lu C, Pellikka N, Wallaschofski H, Kettunen J, Henneman P,
Baumert J, Strachan DP, Fuchsberger C, Vitart V, Wilson JF, Paré G, Naitza S, Rudock ME, Surakka I, de Geus EJ,
Alizadeh BZ, Guralnik J, Shuldiner A, Tanaka T, Zee RY, Schnabel RB, Nambi V, Kavousi M, Ripatti S, Nauck M, Smith NL,
Smith AV, Sundvall J, Scheet P, Liu Y, Ruokonen A, Rose LM, Larson MG, Hoogeveen RC, Freimer NB, Teumer A, Tracy
RP, Launer LJ, Buring JE, Yamamoto JF, Folsom AR, Sijbrands EJ, Pankow J, Elliott P, Keaney JF, Sun W, Sarin AP,
Fontes JD, Badola S, Astor BC, Hofman A, Pouta A, Werdan K, Greiser KH, Kuss O, Meyer zu Schwabedissen HE, Thiery
J, Jamshidi Y, Nolte IM, Soranzo N, Spector TD, Völzke H, Parker AN, Aspelund T, Bates D, Young L, Tsui K, Siscovick DS,
Guo X, Rotter JI, Uda M, Schlessinger D, Rudan I, Hicks AA, Penninx BW, Thorand B, Gieger C, Coresh J, Willemsen G,
Harris TB, Uitterlinden AG, Järvelin MR, Rice K, Radke D, Salomaa V, Willems van Dijk K, Boerwinkle E, Vasan RS, Ferrucci
L, Gibson QD, Bandinelli S, Snieder H, Boomsma DI, Xiao X, Campbell H, Hayward C, Pramstaller PP, van Duijn CM,
Peltonen L, Psaty BM, Gudnason V, Ridker PM, Homuth G, Koenig W, Ballantyne CM, Witteman JC, Benjamin EJ, Perola
M, Chasman DI.

INJURY RISK

Nat Genet. 2012 Apr 15;44(5):491-501. doi: 10.1038/ng.2249.
Genome-wide meta-analysis identifies 56 bone mineral density loci and reveals 14 loci associated with risk of fracture.
https://www.ncbi.nlm.nih.gov/pubmed/?term=22504420
Estrada K, Styrkarsdottir U, Evangelou E, Hsu YH, Duncan EL, Ntzani EE, Oei L, Albagha OM, Amin N, Kemp JP, Koller DL,
Li G, Liu CT, Minster RL, Moayyeri A, Vandenput L, Willner D, Xiao SM, Yerges-Armstrong LM, Zheng HF, Alonso N,
Eriksson J, Kammerer CM, Kaptoge SK, Leo PJ, Thorleifsson G, Wilson SG, Wilson JF, Aalto V, Alen M, Aragaki AK,
Aspelund T, Center JR, Dailiana Z, Duggan DJ, Garcia M, Garcia-Giralt N, Giroux S, Hallmans G, Hocking LJ, Husted LB,
Jameson KA, Khusainova R, Kim GS, Kooperberg C, Koromila T, Kruk M, Laaksonen M, Lacroix AZ, Lee SH, Leung PC,
Lewis JR, Masi L, Mencej-Bedrac S, Nguyen TV, Nogues X, Patel MS, Prezelj J, Rose LM, Scollen S, Siggeirsdottir K, Smith
AV, Svensson O, Trompet S, Trummer O, van Schoor NM, Woo J, Zhu K, Balcells S, Brandi ML, Buckley BM, Cheng S,
Christiansen C, Cooper C, Dedoussis G, Ford I, Frost M, Goltzman D, González-Macías J, Kähönen M, Karlsson M,
Khusnutdinova E, Koh JM, Kollia P, Langdahl BL, Leslie WD, Lips P, Ljunggren Ö, Lorenc RS, Marc J, Mellström D,
Obermayer-Pietsch B, Olmos JM, Pettersson-Kymmer U, Reid DM, Riancho JA, Ridker PM, Rousseau F, Slagboom PE,
Tang NL, Urreizti R, Van Hul W, Viikari J, Zarrabeitia MT, Aulchenko YS, Castano-Betancourt M, Grundberg E, Herrera L,
Ingvarsson T, Johannsdottir H, Kwan T, Li R, Luben R, Medina-Gómez C, Palsson ST, Reppe S, Rotter JI, Sigurdsson G,
van Meurs JB, Verlaan D, Williams FM, Wood AR, Zhou Y, Gautvik KM, Pastinen T, Raychaudhuri S, Cauley JA, Chasman
DI, Clark GR, Cummings SR, Danoy P, Dennison EM, Eastell R, Eisman JA, Gudnason V, Hofman A, Jackson RD, Jones G,
Jukema JW, Khaw KT, Lehtimäki T, Liu Y, Lorentzon M, McCloskey E, Mitchell BD, Nandakumar K, Nicholson GC, Oostra
BA, Peacock M, Pols HA, Prince RL, Raitakari O, Reid IR, Robbins J, Sambrook PN, Sham PC, Shuldiner AR, Tylavsky FA,
van Duijn CM, Wareham NJ, Cupples LA, Econs MJ, Evans DM, Harris TB, Kung AW, Psaty BM, Reeve J, Spector TD,
Streeten EA, Zillikens MC, Thorsteinsdottir U, Ohlsson C, Karasik D, Richards JB, Brown MA, Stefansson K, Uitterlinden
AG, Ralston SH, Ioannidis JP, Kiel DP, Rivadeneira F.
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