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Jean-Pierre Changeux

2001 Balzan Prize for Cognitive Neurosciences 
Professor Changeux’s broad and profound contribution ranges from the fundamental 
molecular mechanisms of chemical communication in the nervous system to learn-
ing and consciousness. In addition to his outstanding experimental work, Professor 
Changeux has made a theoretical contribution on the epigenesis of neuronal networks 
by selective stabilisation of developing synapses and on several aspects of cognition. 
Jean-Pierre Changeux has established a new direction for the study of cognitive func-
tions by rooting them at the molecular level.

Neuronal Organization of the Brain and Cognitive Functions
Institut Pasteur 
Adviser for the General Balzan Committee: Nicole Le Douarin

In his research, 2001 Balzan Prizewinner in Cognitive Neurosciences Jean-Pierre 
Changeux is mainly concerned with the study of the correlation of cognitive functions 
and the molecular aspects of cerebral activity. His laboratory was the fi rst to activate 
the genes of neuronal nicotinic receptors and to study the consequences they might 
have on human behaviour. Jean-Pierre Changeux used the second half of his Balzan 
Prize to continue and diversify this research at the Récepteurs et Cognition unit of 
the Institut Pasteur. General overviews of this research are in a book (Jean-Pierre 
Changeux and Stuart J. Edelstein, Nicotinic Acetylcholine Receptors: From Molecular 
Biology to Cognition, Editions Odile Jacob, Paris-New York, 2005) and in a recently 
published article by (Changeux, J.-P., Nicotine addiction and nicotinic receptors: les-
sons from genetically modifi ed mice, “Nature Reviews Neuroscience”, 11, June 2010). 
In this article, Changeux reviews studies in transgenic mice that have started to reveal 
which nicotine receptor subunits mediate the effects of nicotine on behavior, cognition 
and addiction, thus forming therapeutic targets for nicotine addiction.

Other Publications (in chronological order):
- Le Novère, N., Grutter, T., and Changeux, J.-P., Models of the extracellular domain 
of the nicotinic receptors and of agonist- and Ca2+ binding sites, “Proceedings of the 
National Academy of Sciences”, 99(5), 2002.
- Champtiaux, N., Gotti, C., Cordero-Erausquin, M., David, D.J., Przybylski, C., 
Léna, C., Clementi, F., Moretti, M., Rossi, F., Le Novère, N., McIntosh, J.M., Gardier, 
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A.M. and Changeux, J.-P., Subunit Composition of Functional Nicotinic Receptors in 
Dopaminergic Neurons Investigated with Knock-Out Mice,“The Journal of Neuro-
science”, 23(21), 2003.
- Dehaene, S., Sergent, C., and Changeux, J.P., A neuronal network model linking sub-
jective reports and objective physiological data during conscious perception, “Pro-
ceedings of the National Academy of Sciences”, 100(14), 2003.
- Han, Z.-Y., Zoli, M., Cardona, A., Bourgeois, J.-P., Changeux, J.-P., and Le Novère, 
N., Localization of [3H]-nicotine, [3H]-cytisine, [3H]-epibatidine and [125I]-a-
bungarotoxin binding sites in the brain of Macaca Mulatta, “Journal of Comparative 
Neurolorlogy”, 461(1), 2003.
- Maggi, L., Le Magueresse, C., Changeux, J.-P., and Cherubini, E., Nicotine activates 
immature “silent” connections in the developing hippocampus, “Proceedings of the 
National Academy of Sciences”, 100(4), 2003.
- Changeux J.-P., Clarifying consciousness, “Nature”, 428, 8 April 2004.
- Champtiaux, N. and Changeux, J.-P., Knockout and knockin mice to investigate the 
role of nicotinic receptors in the central nervous system, “Progress in Brain Research”, 
145, 2004.
- Cordero-Erausquin, M., Pons, S., Faure, P., and Changeux, J.-P., Nicotine differen-
tially activates inhibitory and excitatory neurons in the dorsal spinal cord, “Pain”, 
109:308-318, 2004.
- Cormier, A., Paas, Y., Zini, R., Tillement, J.-P., Lagrue, G., Changeux J.-P., Grailhe, 
R., Long-term exposure to nicotine modulates the level and activity of acetylcholine 
receptors in white blood cells of smokers and model mice, “Molecular Pharmacol-
ogy”, 66(6), 2004.
- Dauger, S., Durand, E., Cohen, G., Lagercrantz, H., Changeux, J.-P., Gaultier, C., 
Gallego, J., Control of breathing in newborn mice lacking the beta-2 nAChR subunit, 
“Acta Physiologica Scandinavica”, 182(2), 2004.
- Dehaene, S. and Changeux, J.-P., Neural mechanisms for access to consciousness. 
In The Cognitive Neurosciences III, Michael Gazzaniga (ed.), 3rd edition, MIT Press, 
2004.
- Grutter, T., Le Novère, N. and Changeux, J.-P., Rational understanding of nicotinic 
receptors drug binding, “Current Topics in Medicinal Chemistry”, 4(6), 2004.
- Lèna, C., Popa, D., Grailhe, R, Escourrou, P., Changeux, J.-P., Adrien, J., Beta2-
 containing nicotinic receptors contribute to the organization of sleep and regulate 
putative micro-arousals in mice, “The Journal of Neuroscience”, 24(25), 2004. 
- Maggi, L., Sola, E., Minneci, F., Le Magueresse, C., Changeux, J.- P., Cherubini, 
E., Persistent decrease in synaptic effi cacy induced by nicotine at Schaffer collateral-
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 synapses in the immature rat hippocampus, “The Journal of Physiology”, 559(3), 

2004.
- Mechawar, N., Saghathelyan, A., Grailhe, R, Scoriels, L, Gheusi, G., Gabellec, M. 
M., Lledo, P. M. Changeux, J.-P., Nicotinic receptors regulate the survival of newborn 
neurons in the adult olfactory bulbo, “Proceedings of the National Academy of Sci-
ences”, 101(26), 2004. 
- Sallette, J., Bohler, S., Benoit, P., Soudant, M., Pons, S., Le Novère., N., Changeux, 
J.P., and Corringer, P.J., An Extracellular Protein Microdomain Controls Up-regula-
tion of Neuronal Nicotinic Acetylcholine Receptors by Nicotine, “Journal of Biologi-
cal Chemistry”, Vol. 279, No. 18, 2004.
- Salmon, A.M., Evrard, A. Damaj, I., Changeux, J.-P., Reduction of withdrawal signs 
after chronic nicotine exposure of alpha-calcitonin gene-related peptide knock -out 
mice, “Neuroscience Letters”, 360(1-2), 2004.
- Schütz, B., Mauer, D., Salmon, A.-M., Changeux, J.-P., Zimmer, A., Analysis of the 
cellular expression pattern of beta-CGRP in alpha-CGR-defi cient mice, “Journal of 
Comparative Neurolology”, 476(1), 2004. 
- Strochlic, L., Cartaud, A., Mejat, A., Grailhe, R., Schaeffer, L., Changeux, J.-P., Car-
taud, J., 14-3-3 γ associates with muscle specifi c kinase and regulates synaptic gene 
transcription at vertebrate neuromuscular synapse, “Proceedings of the National 
Academy of Sciences”, 101(52), 2004.
- Changeux, J.-P., Genes, Brains and Culture from Monkey to Human; in From Mon-
key Brain to Human Brain: A Fyssen Foundation Symposium, Stanislas Dehaene and 
Jean-Rene Duhamel (eds.), Bradford Book, 2005.
- Changeux, J.-P., Edelstein, S.J., Allosteric Mechanisms of Signal Transduction, “Sci-
ence”, Vol. 308, No. 5727, 2005.
- Cohen, G., Roux, I.-C., Grailhe, R., Malcolm, G., Changeux, J.-P., Lagercrantz, H., 
Perinatal exposure to nicotine causes defi cits associated with a loss of nicotinic recep-
tor function, “Proceedings of the National Academy of Sciences”, 102(10), 2005. 
- Dehaene, S. and Changeux, J.-P., Ongoing Spontaneous Activity Controls Access to 
Consciousness: a Neuronal Model for Inattentional Blindness. “PLoS Biology”, Vol. 
3, Issue 5, 2005.
- Gisiger, T., Kerszberg, M., Changeux, J.-P., Acquisition and Performance of De-
layed-response Tasks: a Neural Network Model, “Cerebral Cortex”, 15(5), 2005. 
- Gotti, C., Moretti, M., Zanardi, A., Gaimarri, A., Champtiaux, N., Changeux, J.-P., 
Whitaker, P., Clementi, F., Zoli M., Heterogeneity and Selective Targeting of Neuronal 
Nicotinic Acetylcholine Receptor (nAChR) Subtypes Expressed on Retinal Afferents 
of the Superior Colliculus and Lateral Geniculate Nucleus: Identifi cation of a New 
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Native nAChR Subtype α3β2(α5 or β3) Enriched in Retinocollicular Afferents, “Mo-
lecular Pharmacology”, 68;1162-1171, 2005.
- Grutter, T., Prado de Carvalho, L., Dufresne, V., Taly, A., Fischer, M., Changeux, J.-
P., A chimera encoding the fusion of an acetylcholine-binding protein to an ion chan-
nel is stabilized in a state close to the desensitized form of ligand-gated ion channels, 
“Comptes Rendu Biologie”, Vol. 328, Issue 3, 2005. 
- Mrsic-Flogel, T.D., Hofer, S.B., Creutzfeldt, C., Cloëz-Tayarani, I., Changeux, J.-P., 
Bonhoeffer, T., Hübener, M., Altered map of visual space in the superior colliculus of 
mice lacking early retinal waves, “The Journal of Neuroscience”, 25(29), 2005. 
- Paas, Y., Gibor, G., Grailhe, R., Savatier-Duclert, N., Dufresne, V., Prado de Carvalho, 
L., Changeux, J.-P., Attali, B., Pore conformations and gating mechanism of a Cys-loop 
receptor, “Proceedings of the National Academy of Sciences”, 102 (44), 2005.
- Sallette, J., Pons, S., Devillers-Thiery, A., Soudant, M., ‘Prado de CarvaIho, L., 
Changeux, J.-P., Corringer, P.-J., Nicotine Upregulates its Own Receptors Through 
Enhanced Intracellular Maturation, “Neuron”, 46:595-607, 2005. 
- Skok, M., Grailhe, R., Changeux, J.-P., Nicotinic receptors regulate B lymphocyte 
activation and immune response, “European Journal of Pharmacology, 517(3), 2005. 
- Taly, A., Delarue, M., Grutter, T., Nilges, M., Le Novère, N., Corringer, P.-J., 
Changeux, J.-P., Normal mode analysis suggest a quaternary twist model for the nico-
tinic receptor gating mechanism, “Biophysical Journal”, 88(6), 2005. 
- Gutkin, R., Dehaene, S., Changeux, J.-P., A neuro-computational hypothess for nico-
tine dependence, “Proceedings of the National Academy of Sciences”, 103(4), 2006. 
- Maskos, U., Molles, B.E., Pons, S., Besson, M., Guiard, B.P., Guilloux, J.-P., 
Evrard, A., Cazala, P., Cormier, A., Mameli-Engvall, M., Dufour, N., Cloëz- Tarayani, 
I., Bemelmans, A.-P., Mallet, J., Gardier, A.-M., David, V., Faure, P., Granon, S., 
Changeux, J.-P., Nicotine reinforcement and cognition restored by targeted expres-
sion of nicotinic receptors, “Nature”, 436(7047), 2005. 
- Taly, A., Corringer, J.-P., Grutter, T., Prado de Carvalho, L., Karplus, M., and 
Changeux, J.-B., Implications of the quaternary twist allosteric model for the physiol-
ogy and pathology of nicotinic acetylcholine receptors, “Proceedings of the National 
Academy of Sciences”, 103(45), 2006.
- Changeux, J.-P., and Michel, C., Mechanisms of Neural Integration at the Brain-
scale Level; in Microcircuits: the interface between Neurons and Global Brain Func-
tion, Sten Grillner and Ann M. Graybiel (eds.), MIT Press, 2006.
- Mameli Engvall, M., Evrard, A., Pons, S., Maskos, U., Svensson, T.H., Changeux, 
J.-P., Faure, P., Hierarchical control of dopamine neuron-fi ring patterns by nicotinic 
receptors, “Neuron”, Vol. 50, Issue 6, 2006.
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Statement by the Prizewinner: J’aimerais souligner, pour conclure, qu’une recher-
che aussi diffi cile et contraignante ne peut être le fait d’un homme seul. Ma gratitude 
est immense pour l’Institut Pasteur, le Collège de France, le CNRS, l’Association 
Française contre la myopathie, pour tous ceux dont le soutien matériel a, tout simple-
ment, permis à ce travail d’être accompli. Mais, la recherche est d’abord une aventure 
humaine, une œuvre collective. Je ne puis mentionner ici tous les étudiants, postdoc-
torants, collègues qui ont participé au travail pour lequel je reçois ce Prix. Qu’ils 
sachent que c’est aussi à eux que je le dois. Je suis particulièrement reconnaissant à 
la Fondation Balzan d’avoir reconnu ce rôle en aidant ces jeunes dans la recherche 
future. L’avenir leur appartient. Le champ de la neuroscience cognitive est immense, 
comme notre volonté de progresser dans sa compréhension. Jean Pierre Changeux 
(Berne, 09.11.2001)
 


