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Translational Molecular Motors

MOTOR TOOLBOX

Kinesin

Speed: 850 nm/s
ATPase: 44.0 1/s

Myosin V

Speed: 350 nm/s
ATPase: 5.01/s

Dynein

IC dynactin

ynact Speed: -1250 nm/s
rogion ATPase: 2.0 1/s

**ALL INVOLVED IN VESICLE TRANSPORT**
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Kinesin walking on Actin Filament:
htto://www.voutube.com/watch?v=v-uuk4Pr2i8




| € 7}

NIRESIN

ATTACHED At the start of the cycle shown in this figure, a myosin

minus ‘(‘ plus head lacking a bound nucleotide is locked tightly onto an actin
end \ end filament in a rigor configuration (so named because it is responsible
S : mvosin head for rigor mortis, the rigidity of death). In an actively contracting
EEm actin f" - A ¥ : muscle, this state is very short-lived, being rapidly terminated by the

binding of a molecule of ATP.

|,—o-— ATP

RELEASED A molecule of ATP binds to the large cleft on the
“back” of the head (that is, on the side furthest from the actin
s filament) and immediately causes a slight change in the
myosin conformation of the domains that make up the actin-binding site.
thick filament This reduces the affinity of the head for actin and allows it to move
——— along the filament. (The space drawn here between the head and

——— actin emphasizes this change, although in reality the head probably
Sl remains very close to the actin.)

COCKED The cleft closes like a clam shell around the ATP
molecule, triggering a large shape change that causes the head to
be displaced along the filament by a distance of about 5 nm.
Hydrolysis of ATP occurs, but the ADP and inorganic phosphate
(P;) produced remain tightly bound to the protein.
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FORCE-GENERATING A weak binding of the myosin head to a
new site on the actin filament causes release of the inorganic
phosphate produced by ATP hydrolysis, concomitantly with the
tight binding of the head to actin. This release triggers the power
stroke—the force-generating change in shape during which the
head regains its original conformation. In the course of the power
stroke, the head loses its bound ADP, thereby returning to the start
of a new cycle.

ATTACHED At the end of the cycle, the myosin head is again
locked tightly to the actin filament in a rigor configuration. Note
that the head has moved to a new position on the actin filament.




Myosin Power Stroke

ADP

+P. " Mechano-chemical cycle:

attach

working stroke

myosin

M*ADP*Pi

ADP detach

recovery stroke




Gliding Motility of Actin Filaments over

-~——Actin Filament

Myosin —~

(A) actin
myosin filament

head

glass slide

(B)
Figure 16-53. Molecular Biology of the Cell, 4th Edition.

Actine Filament Mobility over surface-attached Myosin
https://www.youtube.com/watch?v=Mmag PKIiRQA



Translational Moftors:
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Figure 16-69 part 2 of 2. Molecular Biology of the Cell,
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Figure 16-72. Molecular Biology of the Cell, 4th Edition.
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Dynein: A molecular Motor that Make Sliding

w

Microtu+bules
*

linking
proteins

+ATP
—_—

- Dynein - B
3
(A) |N ISOLATED DOUBLET (B) IN NORMAL
MICROTUBULES: DYNEIN FLAGELLUM: DYNEIN
PRODUCES CAUSES MICROTUBULE
MICROTUBULE SLIDING BENDING

Figure 16-79. Molecular Biology of the Cell, 4th Edition.
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(B) outer doublet microtubule

Figure 16-77. Molecular Biology of the Cell, 4th Edition.



Dynein: A molecular Motor that Make Sliding

viovement between F& oI Microtubule

OUTWARD PUSH ON
SPINDLE POLES

plus-end-directed

4 + N
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4+ astral minus-end-directed cell
microtubules motor protein cortex

OUTWARD PULL ON SPINDLE POLES

Dynein used to arrange Microtubules in Mitosis (Cell Division)
Figure 18-29. Molecular Biology of the Cell, 4th Edition.



Molecular Motor

\. flagellum

EXTRACELLULAR SPACE

transmembrane
H+ carrier

INTERMEMBRANE
SPACE

inner
mitochondrial
membrane

outer bacterial
membrane

(plasma
membrane) F1 ATPase™™;
proton pump

stator  rotor H*
| proteins proteins
|
flagellar motor rotating CYTOPLASM
at more than 100 revolutions
per second

(A) 10 nm
Figure 14-17. Molecular Biology of the Cell, 4th Edition.

Figure 14-15. Molecular Biology of the Cell, 4th Edition.

Flagellum Motor: Show movie Membrane Rotator
https://www.youtube.com/watch?v=cwDRZGj2nnY



