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Muscles Terminology

* Muscle cell: Muscle fiber

e Myofibrils: Main intracellular structures in striated muscles. Are
bundles of confractile and elastic proteins

e Sarcolemma: Cell membrane of a muscle cell
e Cytoplasm: Sarcoplasm

e Sarcoplasmic reficulum: wraps around each myofibril like a
piece of lace. Release and sequester Ca?* ions
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Disassembled components of the thin filament
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Tropomyosin Troponin,

Assembled thin filament

Myosin-binding part
of the filament
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Zdisk  Titin Tropomodulin Nebulin  Z-disk

Thin filament Thick filament
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Sarcomeres

Sarcomere
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Sliding filament model
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(a) Single motor unit

Neuromuscular junctions
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Excitation — contraction coupling
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o) Action potential  ——

¢ ACH released at the NMJ
¢ Net entry of Na* initiates a

muscle action potential
e AP in T- tubule alters
. conformation of DHP receptor

DHP receptor opens Ca?* release

s channels in SR and Ca?* enters
the cytoplasm

¢ Ca?* binds to froponin C

¢ Troponin-Ca?* complex pulls
tropomyosin away form G-actin
binding site

¢ Myosin binds to actin and

completes power stroke

¢ Actin filament moves

17
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Cross-bridge

Tropomyosin

Binding site
for myosin

Troponin

Dr. Ahmad|
Alail dgy 0 ATP (s
Sk 9 u.uS.\
Tight blndlnq.ln the ﬁgor state. The ATP binds to nucleotide-binding site on hydrolyzes
crossbridge is at a 45° angle relative to myosin. Myosin then dissociates from the ATP to ADP and inorganic pi!ospmu.
the filaments. actin. Both products remain bound to myosin.

Thick filament

®

“‘{he ATPase activity of myosin

(©)

head swings over and binds
cross
at 90° relative to the filame

actin molecule. The

the

ower
stroke, the myosin head rotates
on its hinge, pushing the associated actin

lates

At the end of the power stroke, the myosin
head releases the ADP and resumes the
tightly bound rigor state.




Unitary displacement
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