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Mitochondrial and capillary content of muscle varies massively -
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Muscle plasticity with strength training
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Phenotypic plasticity
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Signals for muscle adaptation
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Time course of response of muscle transcriptome to. 30 min endurance exercise
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Response of muscle transcriptome
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Oxidative stress
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The physiology of long-distance migration:
extending the limits of endurance metabolism
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Response of muscle transcriptome after 30 min.of eccentric exercise
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Time course of response of muscle transcriptome

concentric
— eccentric

Ratio

L O B L > Time (hours)



Translation §

Protein ‘




Follistatin

HGF, Androgens,
IGF, FGF, BMP, NO

echanical
contractions q@ Leucine ignaling

AN
<

S-1

Z X
IR -!_\ TNFu
Growth facto integrins | I Sy
24 receptors @ i
‘/

] >
SR s -
Activation (PGCAa) +—— @ '

of satellite cells
AN

N e ~=--... Remodeling = .
IS RN > ]
[~ CmTOR s
G Gurey-d Croptor FSToc)

W > “
‘ﬁ Qo> D
7 ’
=

| CaF28:) ? / F2

Differentiation ‘y SOTOP mRIA

of satellite cells elF2B:-Met-tRNA |
Elongation

Initiation
Taze)
R HSP's D Folding

Strength training N
guantitative changes - transcriptionally driven
plus reqruitment of DNA from stem cells

NAAAAARARNNAAAAAAAAAA

Hoppeler et al. Comprehensive Physiology 2011



Growth factors Insulin, IGF

Growth factor
receptors

L] 5'-TOP mRNA
elF2B:-Met-tRNA l
Initiation Elongation

JRAAAAAAAAAA



Amino acids

Leucine
X

A

Css D —
@ eEF2
L 5-TOP mRNA
elF2Bs-Met-tRNA l
Initiation Elongation




Mechanical i
signaling™\ Mechanical load

— -‘
PIp2 integrins

|
PIP3 FAK ¥\

Remodelmg

Croxi)
Akt D
?

O

Atrophy

= F
4E BP1

v 5'TOP mRNA
elF2Bs-Met-tRNA |

Initiation Elongation




Hormones

HGF, Androgens,
Wt peta_ IGF, FGF, BMP, NO

Frizzled

Activation
of satellite cells

Proliferation
of satellite cells

Differentiation
of satellite cells




<ar

G!u%oc.orhmﬂﬂ
Alcohol 4

CmTOR s>

E

m sE:z
<)
L] 5'-TOP mRNA
elF2B:-Met-tRNA l
Initiation Elongation




Follistatin

B

Remodeling

A

@‘
(Smad2)
@ Atrophy

'
&S == L |
' @? eEF2

Differentiation i ey
of satellite cells elF2Be-Met-tRNA {

Initiation




Remodeling

CEorot13)

Atrophy

1 5-TOP mRNA
elF2Bs-Met-tRNA

Initiation

3
@ e
m ©
bl
n
-
m
X
o
@
m
m
N

"
[ Elongation J
HSP's ‘
U
/)
<D Folding

JRAAAAAAAAAA



Follistatin

HGF, Androgens,
IGF, FGF, BMP, NO

echanical
contractions q@ Leucine ignaling

AN
<

S-1

Z X
IR -!_\ TNFu
Growth facto integrins | I Sy
24 receptors @ i
‘/

] >
SR s -
Activation (PGCAa) +—— @ '

of satellite cells
AN

N e ~=--... Remodeling = .
IS RN > ]
[~ CmTOR s
G Gurey-d Croptor FSToc)

W > “
‘ﬁ Qo> D
7 ’
=

| CaF28:) ? / F2

Differentiation ‘y SOTOP mRIA

of satellite cells elF2B:-Met-tRNA |
Elongation

Initiation
Taze)
R HSP's D Folding

Strength training AAAAAAAAA

guantitative changes - transcritionally driven
p|US reqruitment of DNA from stem cells Hoppeler et al. Comprehensive Physiology 2011




Endurance training — strength training interactions
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BODY-BUILDING WITHOUT POWER TRAINING:
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Zusammenfassung

Die Anpassungsfahigkeit der Skelettmuskulatur basiert auf strukturellen Adaptationen
Dauerleistungstraining verandert Mitochondrien-und Kapillaren, Krafttraining-die Myofibrillen
Mechanische, hormonelle, neuronale und metabole Signale aktivieren-multiple Signalkaskaden
Dauerleistungstraining wirkt hauptsachlich transkriptionell,-Krafttraining vorallem translationell
Kraft- und Dauerleistungstraining interagieren auf molekularer Ebene

Species Spezifitat liegt nicht in-der Topologie sondern in den Knoteneigenschaften der
regulatorischen Netzwerke begrindet













Summary

The malleability of skeletal muscle tissue is based on structural adaptations

Endurance training modifies mitochondria and capillaries, strength training the myofibrillar apparatus
Mechanical, hormonal, neuranal and metabolic signals activate multiple parallel signaling cascades
Endurance training is‘dominantly transcriptionally,: strength-training translationally modulated
Strength and endurance training interact on.the molecular level

Species specificity is conveyed. by node property not topology of signaling network
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Descriptive features of endurance-and strength training

KONTROLLEN RADPROFESSIONALS BODY BUILDERS

2% 02%

45% 05%

83%

MYOFIBRILLEN
Zi] SARKOPLASMA
[_] MITOCHONDRIEN
Bl LIPIDE






