Cell motion



Keratocytes

lamellipodium




Crawling amoeba (pseudpodia).
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Cell motion as persistent random motion
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(T?) = 4D°* (t — *(1 — exp (—1/1*)))
for large t,
(T?) = 4D%(t — 1*).

Mouse fibroblasts
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A refined random motion model
(Selmeczi et al, Biophys J 2005)
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Basic view

actin cortex lamellipodium substratum
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L S— Many interesting questions:
focal contacts
(contain integrins)

Mayor,& Carmona-Fontaine, 2010, THENDS in Ceil Biology

-establishment of polarity

- o -propulsion mechanism
.‘umb

] -origin of stochasticity,

MBC, Alberts et al



F-actin treadmilling in vitro

soluble subunits are in T form ([l|}) grow
polymers are a mixture of T form () and D form ()

ame

POLYMERIZATION FOLLOWED
BY NUCLEOSIDE HYDROLYSIS
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minus-end addition is slow— plus-end addition is fast—
hydrolysis catches up hydrolysis lags behind
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For C> C.(T) but < C.(D),
(A) CAT) is less than C.(D) (B) treadmilling occurs

Alberts et al, MCB



Model for treadmilling of the actin meshwork at the leading edge
(Alberts et al, MCB)
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Propulsive force from adhesion and retrograde flow
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Biphasic relation : the traction force

E\x)= f\ dye ** Mi(x) = f" dyye-** -increases for slow velocities
0 o -decreases for large velocities

Schwarz and Safran, Rev Mod Phys (2013)



Stick-slip behavior

Fp= Fy(v) + fv




Actin filaments on a surface covered by myosin

Myosin motors (except VI) move toward actin plus/barbed end
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Pulsed contractions of an actin-myosin network drive
apical constriction

Adam C. Martin", Matthias Kaschube®* & Eric F. Wieschaus'* NATURE| Vol 45722 January 2009
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Spontaneous Oscillations of Elastic Contractile Materials with Turnover

I?ai Dierkes, "> Angughali Sumi,"* Jérdme Solon,"” and Guillaume Salbreux’

PRL 113, 148102 (2014)
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Interacting cells : contact inhibition of locomotion

L Loeb (1921), Abercombie and Heaysman (1953),...

@ coliision Change in direction

Protrusion
Inhlbltlon

New protrusnon
formation

(i)

Mayor & Carmona-Fontaine,
Nature 2008, Trends CB 2010




