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Cross section of actin (small circles) and myosin (large circles) from
various muscles. A. 2: 1 ratio from vertebrate skeletal muscles. B. and C. 3

: 1 ratio from insect flight muscle. D. 4 : 1 ratio from flight muscle E. 5: 1
ratio from insect skeletal muscle. F. 6: 1 ratio from insect visceral muscle.

-high ratio associated with a slower contraction
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Muscle type

I: A ratio

Vertebrate skeletal muscle
Lethocerus flight muscle
Neoconocephalus flight muscle
Calliphora heart muscle
Cockroach flight muscle
Butterfly flight muscle
Locust retractor muscle
Locust extensor muscle
Cockroach leg muscle

Cockroach intersegmental muscle

Carausius visceral muscle

2:1
3:1
3:1
4:1
4:1
4:1
5:1
5:1
5.4:1
6:1
6:1

Ratios of | : A bands found in the muscles
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Thick azdle oLl
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The location of titin stabilizing the myosin thick filaments and the sliding
fillament model of muscle contraction. A. Uncontracted. B. After contraction.
The end plates of the sarcomere move closer together when the actin and
myosin filaments slide past each other. The A band does not change in size,
but both the | band and H zone decrease in size as the overlap between the
myofilamentsis altered
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- The large myosin molecule consists of a number of polypeptide chains,
and it is composed of light meromyosin filaments and a heavy meromyosin
head.

- The heavy meromyosin generates the force during muscle contraction. It
can be further divided into two components: aglobular S1 that makes up
the heads and has ATPase activity and a rod-shaped S2 region that links
the heads with the filaments.
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The composition of the actin filament,complexed with troponin and tropomyosin.
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The depolarization of the
sarcolemmareachesinside
the muscle fiber viathe
transverse tubule, causing
the sarcoplasmic reticulum
to release calcium into the
cytoplasm.The binding of
the calcium by the actin
complextriggersthe
contraction. The calcium is
taken up by the
sarcoplasmic reticulum
during muscle relaxation.
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The steps in the cycle of muscle contraction. A. The muscle fiber at rest.
Adenosine diphosphate (ADP) is bound to the myosin heads, and the
troponin-tropomyosin complex has no bound calcium. B. The muscle fi
ber is activated when calcium is released from the sarcoplasmic reticulum
and binds to the tropomyosin, causing them to expose actin binding sites.
This allows the myosin heads to form cross-bridges between the thick and
thin filaments. C. The attachment causes a conformational change in the
myosin, and they exert forces that shorten the sarcomere by producing a
greater overlap of the filaments. D. When the power stroke is completed,
ATP binds to the myosin head and causes it to detach from the actin. E.
The energy contributed by the ATP reconforms the myosin head for
attachmentto another binding site.
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Mechanism of attachment and
detachment of the myofilaments.
A. Myosin heads are detached
whenthe muscleis at rest. B. The
S1 heads attach to actin. C. The
S1 head changes in structure,
causing the power stroke that
pulls the filaments together. D.
Binding of ATP causes the
release of S1 from actin and
reversesthe structural change.
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Intersegmental membrane

Intersegmental muscles allow for the supercontraction (A) and the
superextension (B)

Stretchto beyond 10 times their normal length and shorten by as much as 90%
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1- Extrinsic (having one end inserted on the wall of the thorax)

- Majority of extrinsic muscles move the coxa
- Some of the extrinsic muscles have a dual function, serving to bring about both

leg and wing movements.

2- Intrinsic (having both ends inserted within the leg)
- Paired intrinsic muscles move leg segmentsin relation to each other.

Typically, the leg muscles include:

(1) The coxal promoter and its antagonist,

the coxal remotor, which run from the
tergum to the anterior and posterior
edges, respectively, of the coxa.

- Contraction of the coxal promoter
causes the coxa to twist forward.
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Typically, the leg muscles include:

(2) the coxal adductor and abductor (attached to the sternum and pleuron,
respectively), which move the coxa toward or away from the body.
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Typically, the leg muscles include:

(3) anterior and posterior coxal rotators, which arise on the sternum and assist in
raising and moving the leg forward or backward.
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Typically, the leg muscles include:

(4) an extensor (levator) and flexor (depressor) muscle in each leg segment, which
serve to increase and decrease, respectively, the angle between adjacent segments.
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Typically, the leg muscles include:

(4) an extensor (levator) and flexor (depressor) muscle in each leg segment, which
serve to increase and decrease, respectively, the angle between adjacent segments.
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Cross section of actin (small circles) and myosin (large circles) from
various muscles. A. 2: 1 ratio from vertebrate skeletal muscles. B. and C. 3

: 1 ratio from insect flight muscle. D. 4 : 1 ratio from flight muscle E. 5: 1

ratio from insect skeletal muscle. F. 6: 1 ratio from insect visceral muscle.

-high ratio associated with a slower contraction
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Muscle type [:A ratio
Vertebrate skeletal muscle 2:1
Lethocerus tlight muscle 3:1
Neoconocephalus flight muscle 3:1
Calliphora heart muscle 4:1
Cockroach tlight muscle 4:1
Butterfly flight muscle 4:1
Locust retractor muscle 5:1
Locust extensor muscle 5:1
Cockroach leg muscle 5.4:1
Cockroach intersegmental muscle 6:1
Carausius visceral muscle 6:1

Ratios of | : A bands found in the muscles
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The location of titin stabilizing the myosin thick filaments and the sliding
fillament model of muscle contraction. A. Uncontracted. B. After contraction.
The end plates of the sarcomere move closer together when the actin and
myosin filaments slide past each other. The A band does not change in size,
but both the | band and H zone decrease in size as the overlap between the
myofilamentsis altered
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S1 S1

) Heavy
S2 = Meromyosin

E Light

2 Meromyosin

- The large myosin molecule consists of a number of polypeptide chains,
and it is composed of light meromyosin filaments and a heavy meromyosin
head.

- The heavy meromyosin generates the force during muscle contraction. It
can be further divided into two components: aglobular S1 that makes up
the heads and has ATPase activity and a rod-shaped S2 region that links
the heads with the filaments.
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Troponin T~_ [
\ Tropomyosin
Troponin C |
Troponin |
Actin

The composition of the actin filament,complexed with troponin and tropomyosin.
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Triggering

— Depolanzation
Sarcolemma

Transverse tubule

Ly Sarcoplasmic reticulum

Ca" release
into sarcoplasm

Ca™ uptake upon
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The depolarization of the
sarcolemmareachesinside
the muscle fiber viathe
transverse tubule, causing
the sarcoplasmic reticulum
to release calcium into the
cytoplasm.The binding of
the calcium by the actin
complextriggersthe
contraction. The calcium is
taken up by the
sarcoplasmic reticulum
during muscle relaxation.
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The steps in the cycle of muscle contraction. A. The muscle fiber at rest.
Adenosine diphosphate (ADP) is bound to the myosin heads, and the
troponin-tropomyosin complex has no bound calcium. B. The muscle fi
ber is activated when calcium is released from the sarcoplasmic reticulum
and binds to the tropomyosin, causing them to expose actin binding sites.
This allows the myosin heads to form cross-bridges between the thick and
thin filaments. C. The attachment causes a conformational change in the
myosin, and they exert forces that shorten the sarcomere by producing a
greater overlap of the filaments. D. When the power stroke is completed,
ATP binds to the myosin head and causes it to detach from the actin. E.
The energy contributed by the ATP reconforms the myosin head for
attachmentto another binding site.
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AN ARA yv“‘v S1 heads attach to actin. C. The

B S1 head changes in structure,
causing the power stroke that

pulls the filaments together. D.

Binding of ATP causes the
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A T AASAA LX) A reversesthe structural change.
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Intersegmental membrane

Intersegmental muscles allow for the supercontraction (A) and the
superextension (B)

Stretchto beyond 10 times their normal length and shorten by as much as 90%
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1- Extrinsic (having one end inserted on the wall of the thorax)

- Majority of extrinsic muscles move the coxa
- Some of the extrinsic muscles have a dual function, serving to bring about both

leg and wing movements.

2- Intrinsic (having both ends inserted within the leg)
- Paired intrinsic muscles move leg segmentsin relation to each other.

Typically, the leg muscles include:

(1) The coxal promoter and its antagonist,

the coxal remotor, which run from the
tergum to the anterior and posterior
edges, respectively, of the coxa.

- Contraction of the coxal promoter
causes the coxa to twist forward.
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UE from tergum

pasterior rodator
muscle from stemum
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Typically, the leg muscles include:

(2) the coxal adductor and abductor (attached to the sternum and pleuron,
respectively), which move the coxa toward or away from the body.
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Typically, the leg muscles include:

L sla 4ablo

13591 o PS>l S ol dmalbe -

(3) anterior and posterior coxal rotators, which arise on the sternum and assist in
raising and moving the leg forward or backward.
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Typically, the leg muscles include:

(4) an extensor (levator) and flexor (depressor) muscle in each leg segment, which
serve to increase and decrease, respectively, the angle between adjacent segments.
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Typically, the leg muscles include:

(4) an extensor (levator) and flexor (depressor) muscle in each leg segment, which
serve to increase and decrease, respectively, the angle between adjacent segments.
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