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STEP 1: ATP
HYDROLYSI
S.

• The energy generated from ATP hydrolysis

reaction is stored in the myosin head.

• The energized myosin head is perpendicular 

(at a 90° angle) relative to the thick and thin 

filaments and has the proper orientation to 

bind to an actin molecule.

• Notice that ADP and a phosphate group are 

still attached to the myosin head.



STEP 2: 
ATTACHMEN 
T OF 
MYOSIN TO 
ACTIN

• The energized myosin head attaches 

to the myosin-binding site on actin and 

releases the phosphate group.

• When a myosin head attaches to actin 

during the contraction cycle, the 

myosin head is referred to as a cross-

bridge.



STEP 3:
POWER
STROKE

• After a cross-bridge forms, the myosin head 

pivots, changing its position from a 90° angle to a 

45° angle.

• As the myosin head changes to its new position, 

it pulls the thin filament past the thick filament 

toward the center of the sarcomere, generating 

tension (force).

• This event is known as the power stroke.

• Once the power stroke occurs, ADP is released 

from the myosin head.



STEP 4: 
DETACHMEN 
T OF 
MYOSIN 
FROM ACTIN

• At the end of the power stroke, the cross-bridge 

remains firmly attached to actin until it binds 

another molecule of ATP.

• As ATP binds to the ATP binding site on the 

myosin head, the myosin head detaches from 

actin



• A condition in which muscles are in a state of rigidity.

• Begins 3–4 hours after death and lasts about 24 hours.

• Explanation : after death, cellular membranes become leaky. Calcium 

ions leak out of the sarcoplasmic reticulum into the sarcoplasm and allow 

myosin heads to bind to actin.

• ATP synthesis ceases shortly after breathing stops, however, so the cross-

bridges cannot detach from actin.

• It disappears as proteolytic enzymes from lysosomes digest the cross-

bridges.

Rigor Mortis (Rigidity of death)
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Excitation–contraction coupling
NOTE: How does muscle excitation switch on this cross-

bridge cycling? The term excitation–contraction coupling 

refers to the series of events linking muscle excitation (the 

presence of an action potential in a muscle fiber) to muscle

contraction (cross-bridge activity that causes the thin

filaments to slide closer together to produce sarcomere

shortening).
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NOTE: T tubule membrane proteins known

as dihydropyridine receptors serve as

voltage sensors.

Local depolarization of the T tubules activates the 

dihydropyridine receptors, which in turn trigger the 

opening of directly abutting foot proteins ( Ca-

release channels or ryanodine receptors) in the 

adjacent lateral sacs.

When these Ca2 release channels are opened in 

the presence of a local action potential in the 

adjacent T tubule, Ca2 is released into the cytosol

from the terminal cisternae.
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Relaxation



NOTE: The terminal cisternal membrane of the sarcoplasmic 

reticulum also contains Ca2+-ATPase pumps that use ATP to 

constantly

transport Ca2+ from the sarcoplasm into the SR . As long as

muscle action potentials continue to propagate

along the T tubules, the Ca2+ release channels remain open

and Ca2+ flows into the sarcoplasm faster than it is transported 

back into the SR by the Ca2+-ATPase pumps. After the last action 

potential has propagated throughout the T tubules, the Ca2+ 

release channels close. As the Ca2+-ATPase pumps move Ca2+ 

back

into the SR, the Ca2+ level in the sarcoplasm rapidly decreases.


