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Mécanique des globules rouges T. Betz

Joanny

B sideview

_
.,.'

D

Displacement [nm]

Applied force [N]

200

—200

Free fluctuations

0 0.2 0.4 0.6 0.8
Time [s]

Oscillating force and displacement at 19 Hz

N
o
(=)

200
100
0 0
-200 100
0 0.2 0.4 0.6 0820

Time [s]

MMy COLLEGE
p DE FRANCE
1530

Cours college2019 College 2/8



Violation du théoreme de fluctuation-dissipation T. Betz
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Actine

Filaments d’actine

Monomeéres d’actine
Actin filament structure

micrographs
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Alberts etal. Fig.16-25
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Cytosquelette d’acto myosine

Protéines interagissant avec [’actine

e Moteurs moléculaires
e Protéines réticulantes

R. Vale

Gel d’acto-myosine
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Violation du théoreme de fluctuation-dissipation dans le
cytosquelette

Fluctuations des gels d’acto-myosine
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Chlamydomonas J. Gollub
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Violation du bilan détaillé dans le battement des cils de
Chlamidomonas Battle et al.
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Fig. L Detalled balance and actively
beating Chlamydomonas flagella.
(A) In thermodynamic equilibrium,
trarsitions between microscopic states
are pairwise-balanced, preciuding net
fiux among states. (B) Nonequilibrium
steady states can break detailed
balance and exhibit flux loops. (C)
Snapshots separated by 24 (orange-
yellow), 7, and 10 ms in an isolated
Chlamydomonas flagellum’s beat cycle
(mavie 51). Arrows on the central circle
indicate the direction of time. Color
corresponds to position in (E). (D) The 50| EGE
first three banding modes for a freely 1000 1500 2000 2500 3000 3500 1000 1500 2000 2500 3000 3500 SRAE
suspended flexible rod. (E) A three- Mode 1 (um'?2) Mode 1 (um"?) .
dimensicnal (3D) probability flux map

of flagellar dynamics in the CGPS spanned by the first three modes. (Fand G) Probability distribution (color) and flux map (white arrows) of flagellar
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