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“Understanding training?
Posttranscriptional regulation of
training adaptation”
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Goal of training Is performance enhancement

e Functional Adaptation

e Structural Adaptation

The muscle isn‘t only mus
fibers
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Deutsche Institute of Cardiovascular Research and Sport Medicine

Sporthochschule Koln

g Molekular and Cellular Sport Medicine
German Sport University Cologne

Posttranscriptional processes induced by physical
training und regeneration
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RNA-processing, Protein synthesis, Protein degradation, Autophagy, Protein
tunrover, Protein modulation — Optimizing structure and function
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MRNA stability and availability is posttranscriptional regulated by miRNA
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HIGHLIGHTED ToPIC | Muscle Dysfunction in COPD

Epigenetic regulation of muscle phenotype and adaptation: a potential role
in COPD muscle dysfunction

Esther Barreiro'* and Jacob L Sznajder®
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Acute response Chronic response
Resistance myogenic | @
Exercise differentiation /\

l

miR-1
miR-133a

--'_1 - - ~"\~
]
J_ /" High

protein Y
TIGF-HAKT — | Enthesis
Ne ; l miR-STE/ \ /
“Low-responder” mitochondrial
biogenesis

Figure 1. MicroRNA regulation of resistance exercise adaptations
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REVIEW | Synthesis

Circulating microRNAs in acute and chronic exercise: more than mere
biomarkers

Ryan M. Sapp, Daniel D). Shill, Stephen M. Roth, and James M. Hagherg

i

Information for posttranscriptional regulation can be shared over the body

Wilhelm Bloch Berlin, 21.11.2018



Fald-Zhange

Fol-Changs

Fald-Chanpea

Z0

in

=]

(=]
o

=

e
=

'l:l:
05}

ol

Deutsche Institute of Cardiovascular Research and Sport Medicine

Sporthochschule Koln

g Molekular and Cellular Sport Medicine
German Sport University Cologne

miR:18

Release of miRNA is dependent from trainings protocol

=ar
== HIT

T

pre o 30 ar 1al

miR-21

5 Origin from endothelial cells and transfer to vascular smooth
muscle cells by microparticles

= o 30 1 2]
iR 120 & trontiers o S A
in Physiclogy e 103389 16 00643
& &[T
E=y
T
B | Acute Effects of Different Exercise
b \;:l_ T Protocols on the Circulating Vascular
It —— microRNAs -16, -21, and -126 in
- Trained Subjects

Patrick Wah! 2%, Udo F. Wehmeier*, Falix J. Jansen®!, Yvonne Kilian %,
Wilheim Bloch 2, Nikos Werner®, Joachim Mester % and Thomas Hilberg
pre i w 180

Wilhelm Bloch Berlin, 21.11.2018



Deutsche . Institute of Cardiovascular Research and Sport Medicine
Sporthochschule Koln Molekular and Cellular Sport Medicine

German Sport University Cologne

Mechanisms of fast loss of muscle power — Loss of speed

- Posttranslational regulation / Protein modulation

He speed a long - Why?

Wilhelm Bloch Berlin, 21.11.2018
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Fast calclium regulation a principal for fast muscle
contraction

High intraluminar — Low cytosolic Ca?* concentration Low intraluminar- High cytosolic Ca?* concentration
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Fast calcium oszillation is important for fast muscle contraction —The
oszillation is reduced by phosphorylation RyR
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How fast is the process — relevant for sprint?
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The RyR is leaky after 30min downbhill runing
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RyR phosphorylation is a fast
process and stays for relevant
time.

\y
|7

T e A T T
should be avoided before
competion.
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Nitric oxide (NO) - additional post transcriptional modulation
of calcium release and myofilaments
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Free Radicals (ROS and NO) — post translational modification
Skeletal Muscle Contraction
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Titin modulation
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Titin, a Central Mediator for
Hypertrophic Signaling,
Exercise-Induced Mechanosignaling
and Skeletal Muscle Remodeling

Martina Kriiger * and Sebastian Koiter
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HIGHLIGHTED TOPIC | Eccentric Exercise
Mechanisms of enhanced force production in lengthening (eccentric) muscle
contractions

Walter Herzog

Faculty af Kinesiolopy, University of Calpary, Alberta, Canada
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Titin modulation  frentisrs in ORIGINAL RESEARCH ARTICLE
PHYSIOLOGY D ot 2014 D443 %

Acute exercise modifies titin phosphorylation and
increases cardiac myofilament stiffness
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INSULIN, GROWTH FACTORS

. Skeletal muscle growth and maintenance
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S6 a key molecule in
protein synthesis
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Dynamic of S6 phosphorylation
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Comparison hypertrophy, eccentric, concentric resistance training
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Comparison hypertrophy, eccentric, concentric resistance training

Phospho-S6
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The kind of restistance training
Influences protein synthesis fibre-
type specific for at least 24h

What is with the protein
breakdown?
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Acute changes in the muscle after eccentric load

Pre eccentric load After eccentric load
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Acute changes in the muscle after eccentric load

§

Autophagy
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Induction of autophagy by eccentric load
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Ulbricht, Gehlert et al. submitted
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Induction of autophagy by eccentric load
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Muscle plasticity is higher as principaIL
estimated

Posttranscritpional mechanisms are
strongly involved
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Tissue adaptation isn‘t only dependent from muscle fibres:
Vessels, ECM and nerve fibres play an important role
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Whole-Body Vibrations Do Not Elevate the Angiogenic
Stimulus when Applied during Resistance Exercise

Asa Beijer"'?*, André Rosenberger'3, Birgit Bélck?, Frank Suhr?, Jorn Rittweger'?, Wilhelm Bloch?

1 German Aerospace Center, Institute of Aerospace Medicine and Space Physiology, Cologne, Germany, 2 German Sport University Cologne, Department of Molecular and
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Biomedical Research into Human Movement and Health, Manchester Metropolitan University, Manchester, United Kingdom

6 week resistance training with and without vibration (16 training units)
80% RM
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Resistance training leads to release of proteases —cleavage of ECM
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Resistance training leads to release of angiogenic factors
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Resistance training enhances angiogenesis
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Alteration of endomysium after 6 weeks downhill runing

Relevance for function and structure?
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Etlite athlets
Winter training
30min step test runing
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30min step test runing
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ECM cleavage product influence endothelial function by
eNOS activation
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N

ECM-localized TIMP: ~ ECM-localized MMPs GFs= HSPGs

ol ¥
‘# ¥.¥

ol o } ECM/BM
|

released
proMMP

i N e actve MMP I —

(=]
e
acti \'1:".,-'—""

releazed TIMPs
ECM
degradation

WaFe

o

o

ANGIOGENIC EVENTS

V Suhr et al. CPD 2009

New Vessels (Modulation of angiogenesis)
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Muscle adaptation isn‘t only
dependent from muscle fibres —
ECM, blood and lymphatic vessels,
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Thank you for your attention!
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