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Figure S1. Training program and physiological characterization of training effect. 
A) Load increase over the training period. B) Maximal one-leg performance test. C) β-
HAD activity test. ANOVA post-hoc test, * p < 0.001 before vs. after training, # p < 0.01 
trained vs. untrained leg!
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Figure S2. Ontology of up-regulated genes. Significant categories (FDR<0.01) from 
gene ontology analysis were visualized using TreeMaps (Revigo, http://revigo.irb.hr/). 
MF = molecular function, BP = biological process, CC = cellular component. The area of 
each rectangle is proportional to the absolute value of log10(P-val).!
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Figure S3. Examples of enriched KEGG pathways. Oxidative phosphorylation (top) 
and ECM-receptor interaction (bottom). Color scale indicates upregulation (yellow) or 
downregulation (blue).!



Figure S4. CpG sites correlating to the increase in citrate synthase activity. The 
standardized increase in Citrate Synthase (A) is significantly correlated to 631 sites 
changing in methylation (black dots in B). The clustering of the samples is shown by 
principal component analysis (C) using only significantly changing sites. A segment 
connects measurements from the same subject obtained before or after training. 
Samples are alternatively colored by group (T1=blue, T2=red) or by gender (M=green, 
F=magenta).!
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Figure S5. Global methylation and hydroxymethylation levels and technical validation of 
the 450K array data. A) Total % CCGG methylation analyzed with LUMA and B) total % 
hydroxymethylation measured colorimetrically. C) Regression analysis of the seven CpG sites 
from the array that were validated using bisulfite pyrosequencing. Three sites decreased in 
methylation with training according to the array D) HK3, E) IGFBP4 and F) THBS2. One non-
chaning IGFBP4 site was selected (F) and three sites increasing in methylation G) MYH3 (the 
second bar cluster is the same as the first but with one subject removed), H) CRYAB and I) 
MYOM2. The additional sites analyzed with the same primers are represented as +/- the 
number of base pairs from the site measured in the array.  * Indicates significant difference 
compared to before training (p<0.05), otherwise suggestive p-value is shown if p<=0.1. !

A B

- 2bpMYH3 
cg22108292

0

20

40

60

80

100

HK3 
cg19589060

%
 m

et
hy

la
tio

n

+ 2bp + 12bp

*
*

*

0

5

10

15

20

25

IGFBP4
cg18928737

%
 m

et
hy

la
tio

n

- 8bp

p=0.08

0

20

40

60

80

100

THBS2 
cg22550299

%
 m

et
hy

la
tio

n

0

5

10

15

20

25

CRYAB  
cg13084335

%
 m

et
hy

la
tio

n

+ 9bp

* *

p=0.09

0

20

40

60

80

100

MYH3 
cg22108292

%
 m

et
hy

la
tio

n

*
p=0.1 *

0

20

40

60

80

100

MYOM2
 cg22740895

%
 m

et
hy

la
tio

n

- 8bp - 17bp

*

0

20

40

60

80

100

IGFBP4 NCS 
cg12496014

%
 m

et
hy

la
tio

n

Untrained after
After
Before

+ 28bp

D E F! G

H I! J!

C



Figure S6. DNA methylation changes are primarily localized in regulatory regions.!
For each annotation category, the relative fraction of positions located within each 
feature type is calculated for DMPs (red bars), non-DMPs (blue bars) and the entire 
position on the array (green bar). !

Using ENCODE DHS in 125 cell and tissue types 
(Thurman et al. Nature 2012) !
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Domain A!
Regulation of gene expression!

Figure S7. Network analysis of gene expression. A transcriptional network was 
reconstructed using RNA expression data, showing three major domains (see Methods). 
The color indicates the log2FC.!
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Figure S7. (continued)!
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Figure S7. (continued)!
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Figure S7. (continued)!



Figure S8. QQ-plot for DNA methyaltion analysis. A QQ-plot as a guide for 
interpreting the results and it is given below. Theoretical quantiles from a t-distribution are 
compared against the observed t-statistics from limma analysis. Some signs of inflation 
are revealed and possible interpretations include: a) dependency between tested CpG, 
as it is accepted that they could be spatially and temporally correlated; b) presence of 
outliers or bad quality samples, but difficult to identify, despite quality control was 
thoroughly performed and all the samples included in the final dataset show satisfying 
quality; c) residual batch effect. The samples have been corrected by known sources of  
batch effect, however we cannot establish if the effect was mitigated but not completely 
removed!


