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Kinesin

(a) Structure of kinesin
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Microtubule

Transport
vesicle

}7 Kinesin

Every step
requires energy


http://www.youtube.com/watch?v=FJ4N0iSeR8U
http://www.youtube.com/watch?v=FJ4N0iSeR8U
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actin filament

minus
and
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myosin head

myasin
thick filament

l HYDROLYSIS

POWER STROKE

minus
end

plus
end

ATTACHED At the start of the cycle shown in this
figure, a myocsin head lacking a bound nuclectida is
locked tightly onto an actin filament in a rmgor
configuration {so named because it is responsible for
rigor maortis, the rigidity of death). In an actively
contracting muscle, this state is very short-lived, baing
rapidly terminated by the binding of 8 molecule of ATP.

RELEASED A molecule of ATP binds to the large cleft
on the "back” of the haad (that is, on the side furthest
from the actin filament} and immediately causes a slight
change in the conformation of the domains that make up
the actin-binding site. This reduces the affinity of the
head for actin and allows it to mowve along the filament.
(The space drawn here betwesn the head and actin
emphasizes this change, although in reality the head
probably remains very close to the actin.}

COCKED The cleft closes like a clam shell around the
ATP moleculs, triggering a large shape change that
causes the head to be displaced along the filament by a
distance of about & nm. Hydrolysis of ATF occurs, but the
ADFP and inorganic phosphate (P} produced remain
tightly bound to the protein.

FORCE-GEMNERATING A weak binding of the myosin
head to a new site on the actin filament causes release of
the incrganic phosphate produced by ATP hydrolysis,
concomitantly with the tight binding of the head to actin
This releass triggers the power stroke—the force-
generating change in shape during which the head
regaing 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 im a rigor
configuration. Naote that the head has moved to 8 new
position on the actin filament.
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Important Movements

e Cytokinesis
e Migration of Cells

e Contraction of Cells

I

IIIIIIIIIIII

E%A‘EIIIN(“TGN



Cytokinesis
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Frog Embryo Development

http://www.youtube.com/watch?v=dXpAbezdOho
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http://www.youtube.com/watch?v=dXpAbezdOho
http://www.youtube.com/watch?v=dXpAbezdOho
http://www.youtube.com/watch?v=dXpAbezdOho
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Cytokinesis
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e Prometaphase
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Cell Migration
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Cell Migration

Cell migration is an essential
part of embryo development,
blood vessel formation, the

immune response and
cancer metastasis.
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Cell Migration

Neutrophil chasing a bacterium
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http://scienceblogs.com/transcript/upload/2006/07/emfig2.jpg
http://scienceblogs.com/transcript/upload/2006/07/emfig2.jpg

;& Rho Family GTPases W

An interesting discovery by Anne / GTP GDP
Ridley and Alan Hall while studying Gl S Fector
the oncogene ras...
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Rac Effectors

 Rac helps migration and cell elongation

IRSPS53 PAK | MLCK
WAVE / \ ﬂ
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Active WAVE Filamin LIMK Myosin HC ~ §MLC-P
Actin polymerization Cofilin ¥ Myosin activity

Lamellipodia
Membrane ruffles
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Stress Fibers
e Transient bundled structures

Cell edge

\ @ Focal adhesion
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e Myosin light chain

Current Opinion in Cell Biology

actin-binding site
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Rho Effectors

e Rho promotes actin-myosin tension and helps
migration
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Multicellular Migration

a 2D sheet b Branching morphogenesis (mammary gland)
Peeudopodium and
lamellipodium erminal end bud
. = e
TN =y
='L=—l I ' I
Secretory vesicle Cryptic D ECM Stromal

lamellipodium & signals?

€ Vascular sprouting

Pericyte
ﬁ +k B ECM

Border cell

= Basement membrane ® Adherens junction Proteolytically ] Integrins (1 and p3) © Proteases (MMPs, NJGTON

=—— Cortical F-actin = Tight junction remodelled ECM in focal contacts MTIMMP and UFA)
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Wound Healing
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Cell Migration & Secretion

Inflam
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Blood vessel

Dermis \
Neutrophil
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Healing and Scarring

Dermis

Reepithelialization and Neovascularization (Day 5)

~MVP-1 23,13 =

A0 n-PAT -
MMP-1,2,3,13° " ||

Blood vessel

Collagen
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Wrinkling Membranes

wrmkllng a deformable
silicone substrate
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SMA-FP = NH,-terminal peptide of a—smooth muscle actin inhibits force generation
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Muscle Cells

http://www.youtube.com/watch?v=4j3NW1qrROk
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http://www.youtube.com/watch?v=4j3NW1qrR0k
http://www.youtube.com/watch?v=4j3NW1qrR0k
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Sarcomeres

Muscle

titin M lima: myosin (thick filamant]

W Cap Z tropomodulin
T L e e ST

http://www.youtube.com
/watch?v=ren_|QPOhJc

aN L
plus end . minug end
of actin nebulin actin (thin filament)
filament



http://www.ebsa.org/npbsn41/pictures/sarcomere.gif
http://www.ebsa.org/npbsn41/pictures/sarcomere.gif
http://www.youtube.com/watch?v=ren_IQPOhJc
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Questions?
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