When the Inner Ear Biochemistry Workshop started in 1964, we
knew of giants who had given us some the key ideas. They included

Alfonso Corti
Robert Barany
Georg von Bekesy
Halliwell Davis

and many others......

What science had happened be fore the workshop started?



Elsewhere we had seen the birth of molecular biology
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“It has not escaped our notice that
the specific pairing we have
postulated immediately suggests a
possible copying method for the
genetic material.”

Elsewhere: we had seen the birth of cellular biophysics
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As Jochen Schact describes, Sigurd Rauch convened the first workshop to enable a
research interface between clinicians and biochemists:
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Invitation: 1°* Workshop
November 6 & 7, 1964

To be followed in 1965 by a 2" Workshop on Inner Ear Biochemistry

Il. ARBEITSTAGUNG

FUR INNENOHRBIOCHEMIE

1N DOSSELDORF
vom 17. bis 20. November 1965

ORIUM FOR
DER HALS-NASEN-OMRENKLINIK

AKUSTIK

Topics

Inner ear fluids:

Membrane problems :

Ototoxicity:

Mucopolysaccharides in the inner ear

composition, secretion and absorption

electron microscopy and electrophysiology

pharmacology and pathology



How the 1965 discussions were divided up

Mucopolysaccharides Ototoxicity

Electrophysiology a.

electron microscopy Inner ear fluids

Timelines : 1964 1°* Workshop on Inner Ear Biochemistry

1968 5% Workshop on Inner Ear Biology

SN 1971

ARO1976

MoH 1980

MBHD 1992



How has inner ear biology developed?
Here are (somel) enabling technologies

19503 - Electron microscopy
196035 - Recording from nerves and cells

(1976 — low noise patch clamp )

1965 Fluorescence microscopy

1972 Monoclonal antibodies

1969 GFP and other probes

Early 19805 Commercial confocal microscopes

(2002 - commercial multiphoton microscopes)

198035 Interferometric position sensors

And now? Molecular biology kits + Sequencing facilities + ....FCs

The 19605 and “70s : What was happening?

1962 Electron microscopy of the cochlea ( Engstrom, Wersall, Flock)
1965 Recording from auditory nerve (Kiang / Rose)
1969 Mechanics: resonance of the basilar membrane? (Huxley)

19705 Nerve tracing methods (Spoendlin and others)

1973 Single hair cell microphonics (Flock)
1971 Tuning in the basilar membrane? (Rhode)
1974 Ototoxic damage to outer hair cells (Dallos)

1977 Contractile proteins in stereocilial (Flock)



1964 1%* Workshop on Inner Ear Biochemistry

1968 5% Workshop on Inner Ear Biology

1978: Seefeld, Austria
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1978 : 15% Workshop on Inner Ear Biology
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Secfeld, |EB1978: Contractile proteins in hair cell stereocilia

Ake Flock

Flock and Cheung, J Cell Biol 1977

1978 : 15% Workshop on Inner Ear Biology
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Secfeld |IEB 1978: The ‘Kemp Echo’

The Royal National Throat, Nose & Ear Hospital

ABSTRACT

Evidence for frequency sele
in

the cochlea.

tive wave ampllfication

I

GRAY'S INN ROAD,

LONDON, WCIX 8DA

Teepboss: 0143 155

How it was measured in the pre-FC world:
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The 1980s: what was happening?

1976  Fatch clamp recording methods (Neher & Sakmann)
1981  Embryonic Stems Cells (Martin Evans et al.):
19866  PCR (Mullis)

1976 — In vitro hair cell recording, frog (Hudspeth)

1979 — In vivo Intracellular IHCs (Russell & Sellick)

1982 - Recording from IHCs & OHCs (J.5-S & Dallos)
1981 - Electrical tuning in turtles (Crawford & Fettiplace)
1983 - Tip links (Pickles et al.)

1984 - Outer hair cells are motile: Browrell et al

Cochlear implants: 1962 (House), 1976 (Clark)....

1964 1°* Workshop on Inner Ear Biochemistry

1968 5% Workshop on Inner Ear Biology

1982 Montpellier

Let’s have a look at
some of the early meetings:

50™ Inner Ear Biology Workshop 2013



The idea at the time was that auditory nerve fibres were tuned because there
there was a ‘second filter’. The physiological basis for the filter was unknown.
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In 1982 it was announced that the basilar membrane iteelf is sharply
tuned: first presented at IEB Montpellier on a single faxed poster!
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“We suggest that most of the frequency response and nonlinear behavior
of inner hair cells and afferent fibers may be found in basilar motion”.

Sellick, Patuzzi & Johnstone JASA 1982 (published after IEB)
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1964 1%* Workshop on Inner Ear Biochemistry

1968 5% Workshop on Inner Ear Biology

1985 Wurzburg

Let’s have a look at
some of the early
meetings:

50™ Inner Ear Biology Workshop 2013

1985 : 22nd Workshop on Inner Ear Biology

135t anniversary of the doctoral thesis of
X WORKSHOP 0N Corti (published in French at Wurzburg).

WURZBURG Bechorches sur lorgane de l'oufe des mammifires.
SEPTEMBER 15-15, 1985
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f Premibre partie. Limagon'), *)

RHER £8R BIOLOST M3

Avec dews planches colorides. (Tob. IV et V.)

§ .
FRosRAN Membranes qui tapissent la cavité du limagon.

a) Pirioste.

Le périosto qui tapisse la surface interne des parois du limagon
est composé du tissu conjonetif commun. Je n'ai jamais réussi § y
trouver des fibres nerveuses ). Ce lissu a eo méme temps un grand
nombre de vaissesux sanguins qui provienent des vaisseaux de la
paroi osseuse du limagon ¥,

Prés de lendroit od a lieu linsertion de lIa lame spirale membra-
neusa dans lo périoste, lo tissu de ce dernier est un peu plas trans-
pareot et épais que dans les environs, et se partuge en plusicoes co-
lonnes de 0,006" de largeur moyeane, et de 0,03 de longueur environ
(Tab. V. Fig. 5. v). Ces colonnes so trouvent & peu prés de 0,003, &
0,004 loin Fune de l'autre, et se réunissent e so dirigeant vers Ja
cavité du limagon pour former une membrane homogine qui 'est sutre
chose que lo commencement de la lame spirale membraneuse du cots
des parcis du limagon. On voit dans ces colonnes apris Faction do
Vacide acétique étendu d'eau plusiears noyaux dont le pius grand nombre
est semblable & ceux du tissu conjonctif. Quelques uos oot cependant
quelque affioité aveo les oyaux des fibro-cellules ‘. En disséquant
celte partia du périoste en parvient A isoler des cellules fusiformes

*) Les chifires latioes oat rapport & des nates, qul se trouvent & la fia du
mémoire.
Zitache. £ wissensca. Zoologie. 0. 54. 8



How had the range of topics exapanded by IEB 22 7
Here are some session topics:

Development

Morphology

Cell Biology

Ototoxicity

Hair cell recording and cochlear mechanics

General physiology and electrophysiology
Biochemistry — immunology, neuropeptides, collagens

® Ototoxicity

® Fluids

M Mechanics/OAE
B Hair cells + nerve
u Development

B Molecular Biology
W Structure

= General physiology

Therapy + Stem cells
W Biochemistry

The 1990s and beyond: What was happening?

1989 Hair cell transcription factors, BRN3c/FPOUF43 (Ryan et al.)
1993 Hair cell regeneration (Forge et al: Warchol et al.)

1995 First deafness gene Myo7a (Steel et al.)

1997 Connexins (GJB2) (Kelsell et al.)

2000  Prestin (Zheng et al.)
2002 - Ribbon synapse structure and function
2005 -  Cochlear supporting cell - hair cell conversion..

Stemcells... (waitl)



1964 1°* Workshop on Inner Ear Biochemistry

1968 5 Workshop on Inner Ear Biology

49t Inner Ear Biology Tuebingen

50 Inner Ear Biology Alcala

Abstract and programme covers become more colourful....
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By 2012, the 49* Inner Ear Biology Workshop Tuebingen covered a wide range
of topics:

Stem Cells

& Thgrapy B Ototoxicity

= Fluids
= Mechanics/OAE
B Hair cells + nerve
= Development
® Molecular Biology
W Structure
= General physiology

Therapy + Stem cells

i Biochemistry
= Other

Molecular Biology Development



So here we are at Alcala, home of Miguel de Cervantes. Could Don Quixote have been
thinking about hair cells? Since the first Inner Ear workshop, the cells have grown
larger and occupied a more prominent position in our thinking. We are still tilting at
them but, still, they arejust as mysterious as ever....

What giants?" asked Sancho Fanza.

"Those you see over there," replied Don
Guixote, "with their long arms. Some of
them have limbs well nigh two leagues
in length."
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