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Microfilaments

Structure of Actin
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Microfilaments

Actin Filament Dynamics
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Microfilaments
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Cell Motion
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Three Types of Muscle Tissue

@ Skeletal muscle tissue:
o skeletal fiber
e usually voluntary movements
e mesodermal origin
@ Cardiac muscle tissue:
o cardiac muscle cells (cardiomyocytes)
@ Intrinsic automatism
e mesodermal origin
© Smooth muscle tissue:
e smooth muscle cells

e involuntary movements
e mesenchymal origin
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Skeletal Muscle

Skeletal muscle fiber (myofilament) — syncytium
Up to 30 cm long, 10 — 100 um in diameter
Filled by regularly arranged myofibrils

Controled by nerves — neuromuscular plate

Gray's Anatomy (1918)
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Structure of Myosin

(@) Myosin molecules of a thick filament
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R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Strong Bond of Actin to Myosin

Rigoris a
transient state.

Myosin 7/

ATP-binding site

Actin-binding site

] R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Muscle Contraction

Disociacion of Actin from Myosin

ATP binding dissociates
myosin from actin.The
cross-bridge can now go
through the cycleon a
new G-actin molecule.
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] R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Hydrolysis of ATP

Myosin ATPase hydrolizes ATP
to ADP and P;.Energy from the
reaction is transferred to the

cross-bridge. ADP and P;
remain bound to myosin.

] R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Myosin Changes the Shape

The myosin head
moves to the cocked
position and binds to
a G-actin molecule.

] R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
Jaromir Sramek (UHIEM 1.LF UK) Cytoskeleton 02 2025/26 12/21




Shape of Myosin Goes Back

Myosin attachment to actin
triggers rapid P, release and the
power stroke.The actin filament
is moved about 10 nm toward

the center of the sarcomere.

)]
)
I
|
|
|
|
I
|
|
|
I
I
I

] R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Releasing of ADP

The myosin head
unbinds ADP and
remains tightly bound
to actin (rigor).
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] R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Can Start Again

Rigoris a
transient state.

Myosin 7/

ATP-binding site

Actin-binding site

] R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Muscle Contraction

Control of Contraction: Tropomyosin and Troponin

Myosin
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[Tropomyosin blocks }

binding site on G-actin.

] R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Muscle Contraction

Myosin head binds and )
makes the power stroke. —_

moves to expose
the myosin-
binding sites.

Calcium is Important

Ca%*binds to
troponin.

R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Sarcomere: Main Unit of Myofibrils
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M. H. Ross, W. Pawlina: Histology: A Text and Atlas (2011)
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Muscle Contr

Skeletal Muscle Fiber (Myofilament)
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M. H. Ross, W. Pawlina: Histology: A Text and Atlas (2011)

Jaromir Sramek (UHIEM 1.LF UK) Cytoskeleton 02 2025/26 19/21




Neuromuscular Plate (Motor Plate)

(UHIEM 1.LF UK)

{ The action potential
ina motor neuron
triggers exocytosis
of ACh.

}Aﬂmn potential

Motor neuron

[ Acetylcholinesterase
(AChE) in the extra-
cellular matrix of the
synaptic cleft
hydrolyzes ACh to
terminate the action
potential.

bind ACh and open.
The net inward move-
ment of Na™ initiates

an action potential.

Sarcolemma of
muscle fiber
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Action
potential

E) The action potential
propagates over the

cell membrane and
depolarizes the
t-tubules.Here the de-
polarization approaches
avoltage-sensitive
DHPR, but has not yet
modulated it.

Ca?" is stored in the SR
both free and bound to
the protein calsequestrin.

Sarcoplasmic
reticulum

ATP-dependent Ca?*
pumps are continuous-
ly active before, during,
and after contraction.
For each ATP hydro-
lyzed, 2 Ca2* are
moved from the cyto-
plasminto the SR.
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R. W. Hill, G. A. Wyse, M. Anderson: Animal Physiology (2012)
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Time for Maté!

Jean Léon Palliere: Tomando mate (1861)
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