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Figure 6-3 The Microscopic Structure of a Typical Bone.
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(b) Aband | band

Thin (actin) flament
Thick {myosin) filament

)
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Thick (myosin) flament
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NH-> COOH

(A) T — |
1 T
a-helical region in monomer
NH> COOH
(B) y——————— = — = __—— =
coiled-coil dimer <
NH> COOH
I 48 nm i
(€  — )
NH S ' c ]
2 COOH COOH NH>

staggered tetramer of two coiled-coil dimers

(D

e e | T e | T e W _ _ _ _ — —
(E) il ——— e ———————— O g ————

eight tetramers twisted into a ropelike filament
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Myosin head
(hngh energy
configuration)

F

@ Myosin cross bridge attacheas to the actin
mycfilament

Thin filament

ADP and P,

<~ atP . (I _ADP (incrganic
'hydro!ysw ‘ Thick tilament \ ‘ phoephate)
s releasad

_—y
(@) Working stroke—the myosin head pivots

@ As ATP is split into ADP and P,, cocking
and bends as 1 pulls on the actin filament,
OF S8 IYOSEY Sk oocure sliding it toward the M line

Myosin head
(low-anergy
configuration)

(3) As new ATP attaches to the myosin head,
the cross bridge detaches
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Tropomyosin

Head-to-tail
overlap

Tropomyosin Ca?*-binding sites

Troponin complex

Myosin- (] (- (-

binding site

(b)) Myosin-binding sites exposed



(a) Tropomyosin and troponin work together to block the
myosin binding sites on actin.

Troponin
Actin

S Myosin
° s binding sites
(blocked)

Calcium ions

(b) When a calcium ion binds to troponin, the troponin-
tropomyosin complex moves, exposing myosin binding sites.

AT T

Calcium ion Troponin-tropomyosin complex, moved
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Preformed Anaerobic .
ATP glycolysis Aerobic energy system
ATP ATP ATP
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» Acetyl CoOA «——FA

AA
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Mitochondrial Respiratory Chain

Cytoplasm

Mitochondria
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11. FAST vs SLOW FIBERS

SLOW-TWTCH/ RED/ Type |

B R R

Small diameter

More myoglobin

Fatigue resistant

Mostly Oxidative

Slow rate of contraction
Myosin ATPase activity LOW
4’ no. of myofilaments

Red

Posture maintenance

% % W YN NN

FAST-TWITCH/ WHTE/Type Il

Large diameter

Less myoglobin

Easily fatigue

Mostly glycolytic & oxidative
Fast rate of contraction
Myosin ATPase activity HIGH
T no. of myofilaments
White

Forceful & rapid movements




. Slow twitch muscle fibres (red) D Fast twitch muscle fibres (white) s 1l g8 Khos § bl 39
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W) | MUSCLEFBERSFACEORF

SLOW TWITCH FAST TWITCH

Efficient in using oxygen Do not burn oxygen to create energy

Fast to fire; best for explosive body

Delayed muscle firing movements

Do not fatigue easily Tire out quickly

Best suited for: endurance sports, including | Best suited for: short bursts of activity,
cycling, marathon running and long-distance | including sprinting races, pole vaulting and
triathlons! cross fit-style events
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