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genetic testing include Uzbekistan, 
Brazil and Australia. South Africa 
participates in the RugbyGene project.

The debate over whether genetic 
testing of athletes actually works has 
been around for some time, especially 
regarding recruitment and selection. I 
believe that genetic testing should not 
be used as means of talent identification 
since sport performance is complex. 
However, it holds utility within the 
athlete preparation process, providing 
information on exercise response, 
recovery speed and injury risk, to name 
a few. It’s possible understanding 
the relationships between genes and 
individual training responses can be 
used to better individualise athlete 
training programmes. For example, a 
recent paper published reported those 

with particular gene variants linked to 
aerobic training adaptations showed 
greater training responsiveness after 
eight weeks of targeted training. 

How genetic testing  
can help coaches
Coaching encompasses both art and 
science. The science describes known 
facts about human anatomy, physiology 
and the way humans respond and 
adapt to exercise. Traditionally, during 
the coaching process many decisions 
are based on ‘lagging indicators’, 
meaning we have to wait to see 
how you responded to a previous 
decision in order to decide what to do 
next. Genetic testing enables you to 
take a bigger picture approach and 
incorporate more ‘leading indicators’ 
into coaching decisions, which could 
help athletes make faster progress, 
identify competitive advantages and 
reduce injury risk.

Doing a genetic test can tell you:
• Whether aerobic or strength training 

is best for you.
• What time of day is best for your 

training, or at what time you are at 
your strongest.

• Guidelines to maximise your 
supplementation, eg, should you be 
taking more iron or zinc.

• Your ideal fuel and energy source  
during exercise.

• Your response to caffeine – should 
you have 1, 2 or 3 cups of coffee prior 
to training, or rather none at all.

• Your ability to deal with oxidative  
stress and whether you need to add  
an antioxidant to your 
supplementation or not.

• Your muscle and bone composition 
and how you need to support this, for 
example supplement with vitamin D.

• Your susceptibility to injury and your 
recovery time, such as how long 
do you need to set aside after your 
workout for recovery.

• Your natural response to running at 
altitude with recommendations on 
adapting to it.

• Your genetic lactate threshold and 
how you need to manage this. 

• Your ‘built-in’ motivation to exercise 
and exercise tolerance perception.

Whatever your goal and experience, 
genetic testing can help you to 
personalise your training plan in a more 
targeted way.

ver the years, many athletes 
have wondered how they can 
identify unique things about 

their bodies that they can leverage to 
optimise their sporting potential. The 
question is not “how did he or she do it”, 
but rather, “how can I do it?” What can I 
do to reach that extra speed, clock that 
extra distance, or achieve my personal 
best? What is unique about me? 

Now, a genetic test can be done to 
determine which unique factors lie 
in your DNA that you can leverage to 
achieve exactly that. While DNA testing 
used to be expensive and accessible 
to only an elite few, the technology is 
proliferating fast, costs are decreasing 
and you now have multiple options to 
choose from to explore this avenue. 

The result is that a new generation of 
athletes is embracing the opportunity 
to learn more about their bodies, and 
subsequently using this data to their 
advantage.

DNA basics
Before we get into the detail, let’s cover 
a few basics of DNA testing. Firstly, your 
DNA never changes. Regardless of what 
age you are, your DNA will be the same. 
However, with the technology expanding 
the way it is, local laboratories can test 
a lot more SNPs (single nucleotide 
polymorphisms) or genetic points than 
they could 10 years ago, yielding more 
detailed results. No two people’s DNA is 
the same (except for identical twins), so 
your results will be unique to you. Your 

DNA can be extracted from a simple 
cheek swab and testing is confidential. 

While many people are under the 
misconception that your DNA is a 
predictor of certain traits, this is not 
entirely true. Your DNA works like a 
trigger. Different genes connect to 
different parts of the body and these 
genes get switched on and switched off. 
Some of your genes will work well, or 
optimally, while others won’t work well, 
and this is where it gets interesting. 
Your exposure to certain elements, 
environmental factors or behaviours 
will determine the reactions that those 
genes trigger, and therefore your body’s 
response. This is why DNA should not 
be viewed as your destiny, but rather a 
road map or recipe from which to live 
and act, so that you can achieve optimal 
health, and in the case of athletes, 
optimal results. 

An example that makes this easy to 
understand is the ANKK1 gene, which is 
well studied in relation to addiction and 
weight gain, but also effects motivation 
to exercise. This dopamine-related 
variant is involved in the reinforcement 
value of addiction. Recently, researchers 
found that this same gene variant also 
relates to an ‘addiction for exercise’ — 
or, whether people felt that the reward 
of exercising was greater than doing 
other non-physical activities such as 
watching TV, playing video games, etc.

This is the fundamental principle of 
precision medicine, a field that is rapidly 
growing today as it enables each person 
to manage their health according to 
their unique needs. Additionally, the 
field emphasises prevention, rather 
than cure, when it comes to illnesses. 

DNA testing has evolved to the point 
that there are now various types of tests 
that you can do, each testing specific 
genetic markers related to aspects such 
as your diet, your skin, your mind, your 
fertility, and your sporting potential. 
These tests scrutinize different groups 
of genes that play a role in these 
aspects of your health.

DNA testing for sports 
In 2018, the Chinese Ministry of 
Science and Technology revealed that 
China would use genetic testing on 
its athletes, incorporating it into the 
official athlete selection process for the 
Olympics. Other countries that support 

Can your genetic code help 
unlock your sporting potential? 
DR CHRISTA NORTH  
studies pro triathlete  
Henri Schoeman to  
reveal some  
fascinating insights.
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enri took the Geneway 
GeneSport DNA test in 2021 
to find out how he can improve 

his sporting performance and optimise 
his health. It tests 43 gene with the 
objective of helping athletes maximise 
their potential and performance by 
providing a blueprint of unique genetic 
factors that can be leveraged. The 
test is offered by qualified and trained 
practitioners, such as biokeneticists, 
who are trained in the interpretation of 
genetic test results. 

Sporting potential is divided into 
roughly two categories: power and 
endurance training. Endurance 
training is defined as lower intensity 
activity performed for a longer period 
of time. Power training is identified 
as high intensity exercise performed 
over shorter time periods. Some 
people are genetically predisposed to 
respond better to one than the other. 
Understanding your body’s power/
endurance response allows you to 
leverage your genetic make-up for more 

CASE STUDY

The Durban-based Olympian has won multiple SA and African 
Champs titles and recorded numerous top finishes in WTS 
events. He took bronze at Rio 2016, becoming the first South 
African triathlete to win an Olympic medal, scored WTS gold 
at the 2016 ITU Grand Final Cozumel and won gold at the 2018 
Commonwealth Games on Australia’s Gold Coast.

henri schoeman

H

YOUR DNA 
SHOULD NOT 
BE VIEWED 
AS YOUR 

DESTINY, BUT RATHER 
A ROAD MAP FROM 
WHICH TO ACHIEVE 
OPTIMAL RESULTS”
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personalised training. To maximize 
his genetic sporting potential Henri 
should spend 62% of his training time 
on aerobic or lower intensity activities 
and 38% of his training time on power-
based, high-intensity activities.

Creatine kinase
Henri also learned other interesting 
facts about his genes and what he 
can do to maximise or minimise their 
effects as needed. He carries the TT 
variation in a gene called the muscle-
specific creatine kinase (CKMM). 
This gene regulates the production of 
creatine kinase. 

When exercising, muscle movement 
is fuelled by adenosine triphosphate 
(ATP). This is energy in its ‘purest’ 
form, and is created by several different 
biological systems. One of these, the 
phosphagen system, allows for the 
storage of instantly accessible ATP, 
but is dependent on the presence of 
creatine kinase to do so. 

Carriers of the TT variation are 
thought to have comparatively low 
creatine kinase activity, which leads 
to a high activation of energy systems 
that are dependent on oxygen intake. 
Athletes have been shown to have a 
greater response to aerobic exercise, 
as measured by increases in VO2 max. 

To increase the storage levels of ATP 
and creatine phosphate, Henri should 
include 10-30 second sprint repeats in 
his exercise program. 

In addition, based on his low 
functioning CKMM gene, creatine 
supplementation is highly likely to 
benefit him. Amino acids, especially 
leucine, are also recommended  
post-workout for carriers of the TT 
CKMM genotype. 

away these harmful ROS molecules, 
thereby preventing cell damage. If you, 
like Henri, carry a gene variation in the 
SOD2 gene it means less clearance of 
ROS and thereby an increase in your 
susceptibility to oxidative stress and 
related processes such as inflammation. 
There are, however, several dietary and 
lifestyle measures to mitigate this that 
have been shown to impact on a clinical 
level. Henri was advised to ensure 
higher than normal dietary intake of 
the antioxidants Vitamins C, A and K, 
glutathione as well as curcumin. 

Lack of sleep, sleep apnea or 
intermittent hypoxia can cause SOD2 
activity to worsen, therefore having 
healthy sleep habits are critical for 
Henri since it will directly impact his 
performance.

Caffeine & fuel
Studies have shown that taking caffeine 
before exercise improves performance 
– however the secret lies in how much 
you need to take and when. And that is 
determined by your genetics. Henri is 
a fast metaboliser of caffeine as seen 
in his CYP1A2 gene. He needs to take 
2-3mg caffeine per kilogram of body 
mass an hour before training to boost his 
performance by reducing fatigue. 

It is critical that Henri fuels correctly 
during endurance activities since he has 
a more pronounced risk of ‘hitting the 
wall’ due to a genetically inefficient fuel 
switching from glycogen to fat stores. 

Due to the variant that Henri carries in 
his BDNF gene, he also experiences a 
natural ‘high’ after exercise. 

Another interesting fact is that Henri’s 
blood flow genes determined that it 
would take him 5-10 minutes of gentle 
warm-up to get the blood flowing 
properly to his muscles. His altitude 
genes indicated that he would adapt to 
a higher altitude and lower oxygen levels 
within 5 to 7 days.

Dietary considerations
Henri also did the GeneDiet test, which 
focuses on weight management and 
micronutrients that can benefit you. His 
report showed that the best type of diet 
for him is a lower-carbohydrate, higher 
protein and moderate fat diet. However, 
this needs to be managed and adapted 
according to his high activity levels. 

According to his genetic profile,  
Henri also needs higher than the RDA  
of certain nutrients. 

He carries certain gene variations in his 
Methylenetetrahydrofolate Reductase 
(MTHFR) gene that can easily be 
mitigated by taking methylated folate 
supplementation. MTHFR is an enzyme 
which is responsible for the conversion 
of folate to its active form, methylfolate. 
One way of measuring if Henri is getting 
enough methylated folate to mitigate the 
effect of the MTHFR gene is by testing 
homocysteine levels in the blood.

The TMPRSS6 (transmembrane 
protease serine 6 or matriptase-2) 
gene regulates hepcidin, a protein 
that controls iron absorption from 
food. TMPRSS6 helps keep blood iron 
levels from getting too low. Carriers of 
mutations in the TMPRSS6 gene, such 
as Henri, should constantly be aware 

of sufficient iron intake and consider 
supplementation on the advice of a 
practitioner. Common symptoms of iron-
deficiency anaemia include weakness, 
fatigue and difficulty concentrating, all 
of which will have a detrimental effect on 
sport performance. 

Due to his inflammatory genes that 
are switched ‘on’ all the time, Henri is at 
risk for chronic low-level inflammation. 
Omega-3 is an essential nutrient known 
for its anti-inflammatory properties. 
Fatty fish such as salmon, fresh tuna (not 
canned) and sardines are excellent food 
sources. Inflammation in the body can be 
measured via a blood test called hs-CRP 
and is recommended for people with 
variations in the inflammatory genes. 

HENRI ON 2022
My daughter is expected to make 

her appearance in March. It’s 
very exciting but pretty scary at 

the same time with her being our 
firstborn. The biggest challenge 

I think will be settling into a 
new dynamic – it will take some 
getting used to. I’m lucky to have 

an extremely supportive wife, and 
I believe our daughter will only 

make me more hungry to succeed 
in order to make her proud.
The Commonwealth Games  
in July mean a great deal to 

me – they’re an opportunity to 
represent my country and build 
my legacy. I’d like to think they 
inspire the next generation and 
are an opportunity to showcase 

triathlon to the world.” 

HENRI ON OVERCOMING CHALLENGES
What I’ve learnt is to never take anything for granted, things 
can happen so quickly. There are always challenges ahead and 
overcoming them is a very big mental game. At some stages it 

can be incredibly difficult and frustrating but you just have to have faith, 
trust in your team and sometimes have a little patience. It’s important to 
stay positive and not get overwhelmed, especially when your peers are 
competing and you aren’t. Focus on the important things to overcome 
whatever it is you may be going through. Focus your energy on recovery 
instead of the frustration that you are feeling. Use the disappointment as 
fuel to fire your comeback. Most importantly, learn from what happened 
and how you can avoid or improve on it for the future.” 

Zone How much time 
spent in this zone?

Intensity % 
of HRmax

BPM Physiological adaptation

2 22% 60-70% 113-132 Mitochondrial biogenesis
3 22% 70-80% 133-151 Aerobic metabolism
Lower 4 18% 80-84% 152-160 Lactate shuttling
Upper 4 18% 85-90% 161-170 Lactate threshold
5 20% 90-100% 171-189 Anaerobic metabolism

Based on Henri’s genetic score this is how he should train to maximise 
his optimal genetic potential.

Nitric oxide
The benefits of nitric oxide (NO) boosting 
supplements are well documented – 
from the dilation of blood vessels to 
increasing levels of testosterone and 
growth hormone. The NOS3 gene codes 
for the enzyme Nitric Acid Synthase 3, 
which naturally facilitates the production 
of NO. Research into the NOS3 gene 
has shown that the T allele – which is 
what Henri has – is associated with 
higher NO production, and is found 
at a higher frequency in power-based 
athletes. NOS3 plays a role in muscle 
hypertrophy. This increased muscle 
mass would be beneficial to power 
athletes, as would the resulting increase 
in testosterone and growth hormone. 
Henri can maximize on this genetic 
advantage by ensuring he gets his shots 
of beetroot juice that will stimulate NO 
production. 

Endurance potential
VEGFA is a molecule found in the blood 
and, amongst other qualities, has been 
associated with the formation of new 
blood vessels in response to training. 
VEGFA levels are partially determined by 
an individual’s gene variation and may be 
seen as a reflection of your endurance 

potential. Henri has inherently higher 
VEGFA levels, which in turn produces 
several endurance benefits, one of 
which is increased vasodilation. By 
improving one’s blood flow, oxygen can 
be delivered to cells and waste products 
removed more efficiently, therefore 
improving overall performance.

Risk factors
Henri has a high genetic risk for 
bone injuries. To minimise the risk it’s 
recommended that he incorporate 
plyometric exercise no more than three 
times a week, with 48 hours recovery in 
between; reduce impact training for one 
week every 4-6 weeks; be conscious and 
intentional about calcium and vitamin 
D intake, especially during the winter; 
and test his vitamin D blood levels and 
supplement if necessary.

Henri also has an oxidative stress 
risk. Through a process called cell 
respiration, mitochondria generate 
ATP. This process also leads to the 
accumulation of harmful molecules 
called reactive oxidative species (ROS). 
Antioxidants directly bind to and 
neutralise ROS molecules. Superoxide 
dismutase 2 (SOD2), an enzyme found 
within mitochondria, is an endogenous 
or ‘internal’ antioxidant. Its role is to clear 
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Henri earned a gold medal 
for South Africa at the 2018 

Commonwealth Games.
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