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Consensus Statement on direct-to-consumer genetic testing for sports performance and talent

identification

Recent years have witnessed the rise of an emerging market of Direct-to-Consumer (DTC) marketing tests
that claim to be able to identify children’s potential for athletic talent. Targeted consumers include coaches,

trainers and parents.

The general consensus amongst sport and exercise genetics researchers is that genetic tests, based on current
knowledge, do not meet the basic requirements of diagnostics and have little or no role to play in talent

identification or individualised prescription of training to maximise performance.

The most commonly offered test is for the R577X variant in the ACTN3 gene sometimes called ‘the speed
gene”. This accounts for at most only 2% of inter-individual variability in muscle strength or sprint speed. As
an example of the value of this test, there are tens of millions of people living in the UK who have the

genotype associated with sprint speed, but only a tiny fraction of those people will be elite sprinters.

There are currently many issues surrounding the information provided by the companies engaged in DTC

genetic diagnostics for athletic talent or individualized exercise prescription:

e Exaggerated claims - claims of benefits not supported by scientific data are commonly used as
inducements to pay for testing

o Lack of disclosure - of the 39 companies identified worldwide offering this service 21/39 did not
state which genes/markers were being tested

e Quality control - For example, an independent report identified that samples of DNA from the same
people were sent under different names and to different laboratories yet different gene variants were
reported for the same individual.

¢ Inducement to purchase expensive supplements - some companies offer nutritional and lifestyle
information based upon limited and not-validated genetic diagnostics and the individual is
encouraged to purchase multivitamin and mineral products at much higher prices than available on
the market.

e Consent - There is a consensus in the medical scientific community that genetic tests should be
carried out only after the person concerned has given free and informed consent. This would include
relevant information about the risks, benefits, limitations and implications of the genetic tests.

e Ethical issues - the risks of genetic testing for talent identification may not be immediately obvious.
Psychological, social, and financial issues have been identified. For instance, the psychosocial
consequences might include impaired self-esteem, social stigma, and, in terms of sport selection, may
include employment limitation.

Consequently, in the current state of knowledge, no child or young athlete should be exposed to DTC

genetic testing to define training regimens or to identify talented individuals for athletics.

This statement does not relate to genetic testing to identify people at risk for disease or for sudden

cardiovascular events during exercise.



This consensus document reflects the current state of knowledge and will need to be modified over time
based on scientific advances. It is intended that this document will be formally reviewed and updated prior to

1 June 2017.
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Supplementary Table 1. Companies found to be providing direct-to-consumer genetic tests
marketed as relating to sport and exercise performance or risk of injury. Data may not be 100%
accurate because accuracy is dependent on the ability to navigate the websites appropriately,
and the contemporary accuracy of the information provided on the websites or client reports
that have been shared with us. Gene names are in several instances listed verbatim as presented
on the company websites/client reports, even though some gene names given might not
conform to the standard nomenclature.

Company Website name Number Genes of variants tested
of (according to websites/client
variants | reports)
tested
23andMe 23andme.com 1 ACTN3
Advanced abservices.eu Nf Nf
Business Services
Agoga agoga.com.au Nf Nf
Asper Biotech asperbio.com 2 ACE, ACTN3
Athletigen athletigen.com 18 ACTN3, ADRB2, AGT, AMPD1,
CILP, COL1A1, COL5A1, CREBI,
IL1B, HIF1A, MMP3, NAT2,
PPARD, PPARG, PPARGCI1A,
RADZ23A
Atlas Sports atlasgene.com 1 ACTN3
Genetics
C2DNA c2dna.com Nf Nf
Cosmetics DNA cosmetics-dna.com Nf Nf
CyGene Direct cygene.infinityarts.com | 6 ACE, APOE, BDKRBZ2, ENOS, VDR
DNA Fit dnafit.com 21 ACE, ACTN3, ADRB2, AGT,
BDRKBZ2, COL1A1, COL5A1, CRP,
GDF5, GSTM1, GSTT1, IL6, IL-6R,
NRF-2, PPARA, PPARGC1A, SOD2,
TNE, TRHR, VDR, VEGF
DNA Spectrum dnaspectrum.com 7 ACE, ACTN3, ADRB2, ADR3B,
ENOS, FTO




DNAeX dnaex.net 14 ACE, ACTN3, ADRB2, AGT,
BDKRBZ2, COL5A1, CRP, IL6, NRF,
PPARA, PPARGC1A, TRHR, VDR,
VEGF

DNAlysis dnalysis.co.za 19 ACE, ACTN3, ADRB2, AGT, BDRKB,
COL1A1, COL5A1, CRP, GDF5, IL6,
IL-6R, NRF-2, PPARA, PPARGC1A,
SOD2, TNF, TRHR, VDR, VEGF

GenePlanet geneplanet.com 2 ACTN3, PPARA

Genetic Center genetic-center.com Nf Nf

Genetic geneticperformance.com | Nf Nf

Performance

Genetrainer genetrainer.com Nf Nf

Gknowmix gknowmix.com Nf Nf

Gonidio gonidio.com 27 ACE, ACTN3, ADRA2A, ADRB1,
ADRB2, AMPD1, BDKRB2, CHRM?,
CK-MM, COL1A1, COL5A1, DIO1,
EPOR, HBB, HIF-1, MCT-1, MMP3,
NOS3, PPARD, PPARGC1, VDR,
VEGF

IgnitePlay igniteplay.com Nf Nf

Institute for ion.ac.uk Nf Nf

Optimum

Nutrition

Lyfgene DNA lyfgene.com Nf Nf

Molecular Testing | mtlfitness.com 9 ACTN3, EDN1, INSIGZ2, LIPC, LPL,

Labs Fitness MMP3, PPARD, PPARGC1A,
SLC30A9

Musclegenes musclegenes.com Nf Nf

MylnnerGo myinnergo.com Nf Nf

MyRISQ myrisq.com Nf Nf

Nordic nordiclabs.com 20 ACE, ACTN3, ADRB2, AGT, BDRKB,

Laboratories COL1A1, COL5A1, CRP, GDF5, IL6,




IL6R, NRF, PPARA, PPARGC1A,
SOD2, TNF, TRHR, VDR, VEGF

Nutragene nutragene.com Nf Nf

Pathway pathway.com Nf Nf

Genomics

Phenom iamaphenom.com Nf Nf

Biosciences

PlayDNA playdna.co.uk Nf Nf

Simplified simplifiedgenetics.com 5 ADRB2, ADRB3, APOE, PPARG

Genetics

Sports Gene sportsgene.ee 6 ACE, ACTN3, AMPD1, GDF8, NOS3,
PPARGC1A

The Wellness wellnessgene.com 23 ACE, ACTN3, AMPD1, BDKRB?2,

Gene CHRM2, CKMM, COL1A1, COL5A1,
DIO1, EPOR, HBB, HIF1A, MCT1,
MMP3, NOS3, PPARD, PPARGC1A,
VDR, VEGF

TheMakingsofMe | themakingsofme.com 3 ACTN3, HIF14, NOS3

ThinnerGene thinnergene.com Nf Nf

ThriveLondon thrivelondon.com Nf Nf

Woblab woblab.com 6 ACE, ACTN3, AMPD1, GDF8, NOS3,
PPARGC1A

XRGenomics Xrgenomics.com Nf Nf

Nf = Information not found




“No place” for genetic testing to spot young sporting talent or boost performance
Evidence far too weak to back use of these commercial tests, says consensus statement

No child or young athlete should be subjected to genetic testing to spot sporting talent or boost performance, concludes an international
panel of experts in a consensus statement published in the British Journal of Sports Medicine.

The scientific evidence on the effectiveness of these commercial tests is simply far too weak to back their use, says the panel of 22 experts
in the fields of genomics, exercise, sports performance, disease, injury, and anti-doping.

While the science of genomics has advanced rapidly over the past decade, the ability to interpret the meaning of genetic test results is still at
a relatively early stage, says the statement.

But that has not hindered the growth of DIY ‘direct to consumer’ genetic tests, which claim to be able to talent spot children’s athletic prowess
or tailor training to maximise performance, it says. Anyone willing to stump up the cost and send a sample of spit or a mouth smear for lab
analysis can request one of these tests.

This burgeoning market has prompted fears that the current limited level of knowledge on the genetics of sports performance is being
misrepresented for commercial gain, it says.

To inform the consensus statement, the panel looked at the availability of DIY genetic tests. It found 39 companies marketing tests
associated with sport or exercise performance or injury—almost twice as many as in 2013, when a similar review found 22.

Since 2013, 14 of the original 22 companies have ceased trading, meaning that 25 companies have entered the market within the past two
years.

Claims included: ‘Personalise your training based on your sports genetics,” ‘Gives parents and coaches early information on their child’s
genetic predisposition for success in team or individual speed/power or endurance sports,” and ‘We use your DNA results to help you lose
fat, get lean, build muscle, get fitter.’

For over half (54%) of the 39 companies, it was impossible to find out which gene sequences and variants would be tested, because this
information wasn’t provided. For the remainder, the average number of variants tested was 6, but ranged from 1 to 27.

But the absence of any good scientific data to guide selection of which variants to test undermines the value of multiple testing, says the
statement.

The most popular genetic variants tested were ACTN3 R577X and ACE 1/D, both of which have been relatively well studied. While there is
some evidence to suggest a link with enhanced physical performance, it is very weak, rendering the predictive value of these tests “virtually
zero,” says the statement.

Of further concern is that several companies use the results to market additional products, such as training advice and nutritional
supplements, for which the evidence is again limited, it says.

The statement emphasises that the speed of change in gene sequencing technology has far outpaced regulation, or universally accepted
guidelines. And legislation varies widely among countries—the UK has none, for example.

And it points out the importance of counselling before any genetic test is taken, particularly as this may have implications for health or life
insurance—but which is not part of the package offered with these tests.

Furthermore, the sensitive nature of an individual's genetic information should be subject to the highest level of security and confidentiality,
says the statement. But it is not at all clear what happens to these data when one of these companies goes under.

“While further evidence will undoubtedly emerge around the genetics of sport performance in the future, the data are currently very limited,”
says the consensus statement.

“Consequently, in the current state of knowledge, no child or young athlete should be exposed to [direct to consumer] genetic testing to
define or alter training or for talent identification aimed at selecting gifted children or adolescents,” it concludes.



