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The flexible olfactory brain

Pierre-Marie Lledo
Pasteur Institute and CNRS, France

he olfactory brain is flexible, from cognitive areas all the way down to the peripheral areas in which sensory information is

encoded so as to facilitate the subsequent extraction of relevant information. It is becoming increasingly clear that olfactory
adaptability operates at the level of neural circuits. In the adult olfactory bulb circuit, new neurons are constitutively recruited
throughout life and form an integral part of the normal functional network. This presentation focuses on the functional issues
linked to the neurogenic plasticity of olfaction. After outlining the processes of adult neurogenesis in the olfactory system
and discussing their regulation by various factors, I will explore the possible functional role of newly-formed neurons in the
host olfactory circuits. I will extract clues regarding the contribution of adult-born neurons to the different circuits of the
olfactory bulb and specifically how new neurons participate in existing computations and enable new computational functions.
Concentrating exclusively on mammalian systems, I will demonstrate throughout this presentation that adult neurogenesis is
a plastic mechanism by which several olfactory bulb performances can be optimized.
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Disease course modification in Parkinson’s disease
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Personalized medicine is an emerging field that encompasses the use of risk algorithms, molecular diagnostics, targeted
therapies and pharmacogenomics in order to improve health care. It is expected to impact the way drugs are developed
and patients are treated in many fields, including neurodegenerative diseases in the near future. Parkinson’s disease
(PD) is the second most common neurodegenerative disease in man and its clinical hallmark is the motor parkinsonian
features , namely rest tremor, bradykinesia, rigidity and loss of postural reflexes; these symptoms, resulting from the loss of
dopaminergic neurons in the substantianigra pars compacta, respond well to dopamine replacement therapy; The limitation
of dopaminergic therapy is that patients soon develop motor fluctuations, shortening and loss of stability and predictability
of the response as well as drug-induced involuntary movements termed dyskinesias; additionally they do not provide benefit
for the multiple nonmotor symptoms affecting most patients’ lives and decreasing patients’ quality of life. Moreover they do
not slow down disease progression with evolution of cumulative widespread neurological disability. In this review we will
outline the applications of personalized medicine for the several stages from at risk populations to full-blown advanced PD.
We expect to change the way we currently define PD with molecular diagnostics, the use of DNA-, protein- or mRNA-based
biological markers to predict the risk for developing PD as well as the molecular phenotype of ongoing PD through its various
stages. Genomic analysis of diseases with homogeneous clinical phenotypes will unveil distinct molecular entities that require
different treatment strategies for optimal outcomes. Furthermore molecular-targeted therapies that slow degeneration of both
dopaminergic and non-dopaminergic neurons will replace those that simply treat PD symptoms, providing long-term disease
course modification. Finally, pharmacogenomic data that predicts therapy response and limitations in the individual patient
based on his genomic profile will accompany many drugs.
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