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AFM: Atomic Force Microscopy

Principle of measurement
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Increasing Ionic Strength
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lD

Ionic Strength

~150mM è lD ≈ 1nm
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THEN:

NO ARTIFICIAL IMMOBILIZATION STEP NEEDED:

Observation by AFM without

any immobilisation step

Ø In physiological medium
Ø Soft preparation of samples: no 
deshydratation, etc…

Ø Mode QI (Nanowizard 3 JPK)
üApproach-Retract Mode 
üLateral force strictly minimized
üMinute control of vertical applied
force at every pixel

Ø Cantilevers with metallic layer

t = 0s t = 30s 

10μm

Experimental

BL_Force
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Gliding movement of Anabaenopsis circularis: Secretion of slime

v ≈ 200nm/s
t = 0s

S. Dhahri et al., PLoS One, (2013)
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Self-immobilizing bacterium: Rhodococcus. wratislaviensis

Mechanical imaging
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C. Marlière et al., Nanoscale, (2015), 7, 8843

WE: levier AFM

CE: Substrat (ITO)

REF: anneau Pt

Experimental
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AFM Patch clamp

I

P J. General_Physiology (2013), Rowe et al.

Results: 2. ‘’slow’’ regime
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AFM Patch clamp

Results: 2. ‘’slow’’ regime

The so-called “slow” regime : 
evidence of ionic currents through mechanosensitive channels

Typically:
ü opening time of ionic channels:  ~10–100 ms
ü 10 ionic channels / µm²

Statistically:
Prerequesite for ejection of ions:

Ø Have a look at area of 0.1µm² 
Ø during at least ~ 10–100 ms

Contact time between electric double 
layers at each approach curve: 

~ 0.5 ms

For (4µm)² AFM images:
ü Cumulated contact time for 0.1µm² 

area
Ø (64pixels)²   è ~ 15 ms
Ø (128pixels)² è ~ 50 ms



To resume:
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surface charge density

The “slow” regime : 
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What next?
Home-made TIRF

Catherine Le Bris / Sandrine Lévêque-Fort (ISMO)
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