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A critical step in chemical synaptic transmission is the
opening of an ion channe! by the neurotransmitter.
Evidence is presented in favor of the notion that, in
the case of the nicotinic synapse, this process is ac-
counted for by a membrane-bound allosteric protein,
the acetylcholine receptor, whose functional architec-
ture has been largely deciphered in the past decades.
[The SCI® indicates that these papers have been cited
in over 240 and 380 publications, respectlvely]
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The Harvey Lecture was written during the summer of 1980

pnmanILIto review the work done on the acetyicholine re-

or, following its initial in vitro identification using jointly

fish electric organ and snake venom o toxins.' It was also

for me the rtunity to test the validity of an idea | first

bneﬂy evokﬁ in the conclusions of my PhD thesis i in 1964
and fut joped in the 1967 Proceedi oflhe

act with an allosteric site dlﬂlnct from the acetylchohne re-
ceptor site but positively mod g to
their site; moreover, affinity ligands of the site for noncom-
peu;:‘v:" bﬁlo‘:‘kers mm#m ‘:l: blyd:iling of subunits dlm
ent mari agonists (alpha),?
nctional role for the non-alpha ;
(2) Electron microscopy of the purified and
&r)o;ealg dl;c’::’)led regular rosettes on en face vnewhs;,_
coworkers revealed important sequence
Lﬂween the different mby { doc
e by Numa'’s
making plillslble a quaso-symnmal Mum ?
ceptor protein with an axis of
dicular to the of the membrane and two mtencung
acetyicholine binding subunits; (4) Rapid kinetic methods
showed that the receptor protein undergoes transitions be-
een discrete conformational states, some of which

befane the binding of acetylcholine. in other words,
tylcholine receptor exhibits several memes typ|cal of al~
Ict)sstenc proteins but with distinctive iated with
its tr

In the Harv Ledure, I also emphasized that two main
issues remame:rlo be soived: (1) the identification of the ion
channei that reconstitution experiments had shown to be part
of the receptor pmtﬁ: and (2) the mhamsms of gene ex-

o

brane where the receptor protein accumulates in the adult
endplate, ,

Since then, amino acids from the ion channel have been
identified. )erome Giraudat and Michael Dennis in my lab-
oratory have shown that serine 262 is labelled by the non-
competitive “channel” blocker ch ine on the deita
subunit.* This amino acid is located within the transmem-
brane segment Mil, whose contribution to the ion channel
has subsequently been supported and extended by site-
directed mutagenesis experiments done in other laboratories.

Anotherwtcmwasd‘euulynsoﬂhemlanonoface-
tylcholine receptor gene expression during endplate forma-
u:: by recourd):mn'thENA technology with the identification

ing of and DNA regula-

AcademyofSaem‘es of the USA paper. Are there al
mechantsms involved in the pharmacological response of a
synaptic membrane to acetylcholine? in particular, does the
interaction acetyicholine-ion channel place between to-
pographically distinct sites? Is the cooperativity of the re-
sponse to acetylcholine associated with a symmetrical orga-

nization of the rec ;?tor protein and with discrete conforma-
tional transitions of the receptor molecule?

This hypothesis was, at a , shaken by the observa-
tions of Karlin and Ra md\atdlereceptorpmtmn
was composed of five mtso“ourd:fferem kinds. The
receptor molecule thus looked nonsymmetrical. Yet their find-

ing was basacally structural. Four main
me that my initial idea was nevertheless still valid: (1) Pharma-
col logxal agents that block the permeability response to ace-
tylcholine in a noncompetitive manner were shown to inter-

tory sequences in the chick,® | the demonstration of a com-
of gene eXpr in ;uncuonal vs. extrajunc-

ttonal nuclei by in situ hybridi ¢ and the p

of evidence in favor of a contnbuuon of protem lunase Cin

the electrical activity d P of b gene

expression in nonjunctional areas.”

A reason for the success of the Harvey Lecture is, | believe,
that it dealt with the functional architecture of the first known
receptor for neurotransmitter that rapidly became the pro-
totype of a super family of ligand gated-ion channels.

The awards received because of this work include, in par-
ticular, the Gairdner Foundation Award (1978), the Lound)ery
Prize (1982), the Wolf Prize (1983), the F.O. Schmitt Prize
for Neuroscience (1986), and the Rita Levi-Montalcini Award
lecture from Fidia (1988).
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