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�The genetic talent myth and the power of practice�

2006 2008 20102010

Anything is possible if y
ou work at it…



“….practice is both necessary 
and sufficient for the attainment 
of deliberate performance, and 
is effective because it 
selectively activates dormant 
genes that are contained within 
all healthy individuals’ DNA”. 
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Athlome Project

www.athlomeconsortium.org



www.athlomeconsortium.org

Curre
nt genetic testing has ze

ro predictive power on talent 

identific
ation and should not be used by athletes, coaches or parents
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Which       program is best?



How to individualize training?

Intermediate Responders

Poor Responders

Good Responders

Very High Responders

“personalised medicine”

“stratified medicine”

“personalised prescription”



Laboratory 1900s
Original bicycle ergometer used in
Benedict's experiments to assess
exercise energy metabolism



AV Hill and Otto Meyerhof (1922)



Measure of 
fatigue but NOT 

the cause of 
fatigue and …
a measure of 

training 
intensity

Lactate: Friend not foe and implications for 
training and performance



Indoor testing



(Slide courtesy of Jamie Pringle, EIS)
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Modern (Research) Laboratory

e.g. Culbet et al. 2004



The “Omics” Cascade











Olympic Selection using NGS 

Fake News?



Effective new technologies …



The Anti-Doping Crisis in Sport





A paradigm shift is needed

In sport, the cheats are usually a step ahead



Visit illumina

August, 2017



Application RNA-Seq, Illumina

Biological replicates N=10

Comparison 2 days Epo 2 weeks Epo 2 weeks post Epo

Transcripts/
genes

14,473 14,235 14,226

Criteria FDR<0.05 FDR<0.05 FDR<0.05

Significant transcripts/
genes

4↑ 4,831 (2,167↓, 2,664↑) 2,250 (1,414↓, 836↑)

Next Generation Anti-Doping Tests

Application Human Transcriptome Array 2.0, Thermo Fisher Scientific

Biological replicates N=10

Comparison 2 days Epo 2 weeks Epo 2 weeks post Epo

Transcripts/
genes

67,528 67,528 67,528

Criteria FDR<0.05 FDR<0.05 FDR<0.05

Significant transcripts/
genes

0 10,705 (3,764↓, 6,941↑) 18 (18↓)

Application HumanHT-12 v4.0 Expression BeadChip, Illumina

Biological replicates N=10

Comparison 2 days Epo 2 weeks Epo 2 weeks post Epo

Transcripts/
genes

28,007 28,007 28,007

Criteria FDR<0.05 FDR<0.05 FDR<0.05

Significant transcripts/
genes

1↑ 8,162 (4,942↓, 3,220↑) 960 (532↓, 428↑)
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Application RNA-Seq, Illumina

Biological replicates N=10

Comparison 2 days Epo 2 weeks Epo 2 weeks post Epo

Transcripts/
genes

14,473 14,235 14,226

Criteria FDR<0.05 FDR<0.05 FDR<0.05

Significant transcripts/
genes

4 (3↑, 1↓) 4,831 (2,167↓, 2,664↑) 2,250 (1,414↓, 836↑)

Application Human Transcriptome Array 2.0, Thermo Fisher Scientific

Biological replicates N=10

Comparison 2 days Epo 2 weeks Epo 2 weeks post Epo

Transcripts/
genes

67,528 67,528 67,528

Criteria FDR<0.05 FDR<0.05 FDR<0.05

Significant transcripts/
genes

0 10,705 (3,764↓, 6,941↑) 18 (18↓)

Application HumanHT-12 v4.0 Expression BeadChip, Illumina

Biological replicates N=10

Comparison 2 days Epo 2 weeks Epo 2 weeks post Epo

Transcripts/
genes

28,007 28,007 28,007

Criteria FDR<0.05 FDR<0.05 FDR<0.05

Significant transcripts/
genes

1↑ 8,162 (4,942↓, 3,220↑) 960 (532↓, 428↑)

Application RNA-Seq, BGI

Biological replicates N=10

Comparison 2 days Epo 2 weeks Epo 2 weeks post Epo

Transcripts/
genes

- - -

Criteria FDR<0.05 FDR<0.05 FDR<0.05

Significant transcripts/
genes

149 (145↑, 4↓) 4,168 (2,077↓, 2,091↑) 3,332 (1,917↓, 1,415↑)
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Gene SMART Study
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Gene SMART Study



Machine Learning & Artificial Intellegence



“omics”
threshold
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VS.



The Scientific Basis of Training



“Intelligent” coaching





Physilog® 
NanoCore™

“A motion lab-on-chip”

• Hardware: IMU sensing, processing, memory, 
communication

• Know-how from medical applications and 
Swiss luxury watch industry

• Miniaturisation at its best:
Start of project: 18g -> Now: 0.2g 

• Weight on shoe requires more effort than 
anywhere else



Wearable biomarker devices





New bioinformatics methods 
will be needed

and 

The Scientific Basis of Training



World-Class Performance

Be
ha

vi
or

al

M
ol

ec
ul

ar
/G

en
et

ic Environm
ental



The first sub-4-minute mile

6th May 1954, at Iffley Road Track in Oxford 





Belief 
(and have a good support team)

Bannister achieved what he believed his 
coach believed he could achieve.

Support team:  By your actions you 
contribute to the perception each athlete 
has of her or his ultimate performance 

potential. 

Slides courtesy of Tim Noakes



Belief

“The crucial thing that he (Stampfl) said was: ‘Well I 
think you can run a 3:56 mile’. If he believed that - I 
hope he did - it certainly was  a helpful comment.  
And he said if you have the chance and you don’t 
take it you may regret it for the rest of your life”

Sir Roger Bannister May 6th 2004

Slides courtesy of Tim Noakes



THE MAKING OF ME 

The SUB2 Project (www.sub2hrs.com)

Thank you


