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Importance of olfaction in animals

• There are identified 1300 odorant
receptors in the mouse vs. 500 in
humans.

• If mice possess 20,000 genes, then as
much as 5% of the genome, i.e., one in
20 genes, encodes the odorant
receptors (ORs).

R. Axel: Nobel lecture, 2004



Olfactory nerve (I)



Olfactory area (shown in blue)
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Olfactory cell

(1, in TEM)

2 – goblet cell



Olfactory bulb and
connections
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Jacobsonʻs organ in the snake



Neurotransmitters



Important connections of the
olfactory pathway

• Entorhinal area and hippocampus
• Thalamus (nuclei anteriores) =>

cingulum, hippocampus, frontal
neocortex, insula

• Amygdala =>  fronto-orbital cortex
• Hypothalamus (vegetative functions)



Current research on olfaction
• Olfaction is a vitally important sense for all animals.
• There are striking similarities between species in the

organization of the olfactory pathway, from the nature
of the odorant receptor proteins, to perireceptor
processes, to the organization of the olfactory CNS,
through odor-guided behavior and memory.

• These common features span a phylogenetically
broad array of animals, implying that there is an
optimal solution to the problem of detecting and
discriminating odors.

• Each olfactory neuron expresses only a single
olfactory receptor.



Morphology of olfactory cells is
conserved across species

Ache & Young, Neuron 2005



Dynamic evolution of the
olfactory receptors genes

Ache & Young, Neuron 2005



Molecular
mechanisms
of olfactory
signaling:

a) cAMP

b)  PIP3

Ache & Young, Neuron 2005



R. Axel: Nobel lecture, 2004

Convergence of olfactory neurons
to olfactory bulb (mouse)



R. Axel: Nobel lecture, 2004

ORs are expressed on both dendrites and axons

OE

OB



R. Axel: Nobel lecture, 2004

Olfactory maps in glomeruli are
conserved (fly)



R. Axel: Nobel lecture, 2004

CO2 activates a single olfactory
glomerulus and leads to avoidance

reaction in fly

Smell can save your life!



R. Axel: Nobel lecture, 2004

Reading the olfactory code: projection neurons

Smell can save your life!
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Taste buds & papillae



Taste buds & papillae
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Distribution of
tastes



Innervation of
the tongue



Innervation of
the tongue



Innervation of
the tongue - the
nuclei at the floor
of fourth ventricle



Nuclei - X-section
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