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How does the ear detect sound? @]’
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Cochlea @]’
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Mechanosensitive Hair Bundle @’
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Alex Scharr
http://www.cochlea.eu/en/hair-cells
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How we study mechanotransduction @’
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Mechanotransduction characteristics @’
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Key process: Adaptation @]’
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Displacement (um) 10
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Classical model of adaptation: Ca?* dependent @
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Frequency tuning mechanism @]’
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Attempt to measure activation kinetics @]’
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Depolarization removes adaptation @]’
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1t Observation @]’
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[Ca?*] affects adaptation rates @]’
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Adaptation persisted @]’
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Depolarization removes adaptation shift @]’

Negative holding potential Positive holding potential

e

19

10/15/2020

19

Adaptation shifts unaffected in cochlea @]’
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Point 1: Ca?* does not drive fast adaptation @]’
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Most common stimulators used @]’
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Known that hair bundle stiffness changes @]’
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New method to measure bundle motion @]’

Original Photodiode method
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FJ stimulus accentuates slow adaptation @T
in the receptor current
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2nd Observation @]’
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Mechanical relaxation associated with @T
slow adaptation
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Motor Model of Slow Adaptation @]’
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Slipping slow adaptation prediction @]’
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Myosin motor activity required for slow adaptation @
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Manipulation of intracellular calcium @T

affects adaptation
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Bundle creep can be quantified @
Y=Y + Ale(’fu—x)/Tl + Aze(xo—x)/rz
3004
Bundle 2001 F }A.+A,
Motion (nm) 1gp{ [ ] Yo
o--é— :
-0+
50 100
Time (ms})
— Rate of creep
A,/(A+A,) — Percentage of slow creep
(A1+A,)ly, — Relative size of creep
33
33

11



Bundle creep not correlated with slow @T
adaptation
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Equivalent experiments? @]’
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Bundle creep not correlated with @T
adaptation it vestibular hair cells
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Myo1C is implicated in slow adaptation in @T
vestibular hair cells
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Myo1C is required for slow adaptation but @T
not the creep

“ Myo1c-Y61G + 250 pM NMB-ADP ‘g 2501
% = 200
3G ¥ 1501
— NE gu}ni
$ ] |
8 1l Ja @
23 100 ms 0
Myatgreeme Y 14
5 0.84 -
|200nm 1 < il
0614
=, 04.:!!
X \ < g .
= 0l
=
; = 100, 10
% g0l * = "
1 0.8"%*
5E ﬁﬂﬂ" < 0I§
! g 0T, zos
T 207 Yt = .
|s0 A | 3 ol % 04
Capraraetal., 2020 38

38

Point 2: Slow adaptation does not involve myosin
motors slipping along sides of stereocilia
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Summary @]’
~ h Slow adaptation does not involve myosin
A +76mV ._'\Q\__h_ motors slipping along sides of stereocilia

Fast adaptation is not driven by Ca?*
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Future Directions — Fast adaptation

* Not calcium-dependent
* Viscoelasticity?
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Previous Motor Model New Lipid Model
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Future Directions — Slow adaptation @’
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“Science is a method for asking awkward Oopertmented
questions and subjecting them to reality- ""Y’m' m"’""?’"’ RO0 DC013299
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believe whatever makes us feel good”
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Thank you for
your attention!

Questions?
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