Skeletal Muscle Contraction

1. A neuron release the neutrotransmitter named acetylchoine to bind to receptors on the skeletal muscle fiber. 

2. This causes sodium to rush into the muscle fiber (sarcoplasm) and potassium to trickle out.  The muscle fiber membrane becomes more positively charged (depolarized), triggering an action potential. 

3. The depolarization spreads through the muscle fiber's network of T-tubules, depolarizing the inner portion of the muscle fiber. 

4. The depolarization activates calcium channels in the T tubule membrane, which cause the sarcoplasmic reticulum to release calcium into the sarcolemma.

5. The calcium binds to the troponin on the thin filament of the myofibrils. The troponin then alters the tropomyosin. Normally the tropomyosin obstructs binding sites for myosin on the thin filament; once calcium binds to the troponin and causes an change in the troponin, troponin T allows tropomyosin to move, unblocking the binding sites. 

6. Myosin (which has ADP and inorganic phosphate bound to its nucleotide binding pocket and is in a ready state) binds to the newly uncovered binding sites on the thin filament. 

7. Myosin is now bound to actin in the strong binding state. The release of ADP and inorganic phosphate are tightly coupled to the power stroke. This will pull the Z-bands towards each other, thus shortening the sarcomere and the I-band. 

8. ATP binds myosin, allowing it to release actin and be in the weak binding state (a lack of ATP makes this step impossible, resulting in the rigor state characteristic of rigor mortis). The myosin then breaks up the ATP into ADP and P and uses the energy to move into the "cocked back" conformation 

9. Steps 9 and 10 repeat as long as ATP is available and calcium is present on thin filament. 

10. While the above steps are occurring, calcium* is actively pumped back into the sarcoplasmic reticulum. When calcium is no longer present on the thin filament, the tropomyosin changes conformation back to its previous state so as to block the binding sites again. The myosin ceases binding to the thin filament, and the contractions cease. 

*The calcium ions leave the troponin molecule in order to maintain the calcium ion concentration in the sarcoplasm. The active pumping of calcium ions into the sarcoplasmic reticulum creates a deficiency in the fluid around the myofibrils. This causes the removal of calcium ions from the troponin. Thus the tropomyosin-troponin complex again covers the binding sites on the actin filaments and contraction ceases.

