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Studies on the expression and role of a transmembrane receptor CD36 in the
W CE H | mammalian olfactory system
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(RSN BEDEF)
Cluster of differentiation 36 (CD36) is a membrane-bound protein that is found in various tissues and
cells of vertebrates. This protein is known to play diverse functions associated with its ability to
recognize a number of amphiphilic molecules such as polar lipids. As a scavenger receptor, CD36 in
macrophages participates in the recognition and clearance of oxidized low-density lipoproteins. It can
even recognize fatty acids and controls the uptake of the lipid species in tissues such as the small
intestine. Furthermore, its presence in the taste bud cells of rodents, a reduced palatability of fatty acids
in CD36-knockout mice, and a higher response to fatty acids in CD36-positive taste bud cells suggest
that this protein is involved in the gustatory detection of fatty acids. To date, a family of membrane
proteins called sensory neuron membrane proteins (SNMPs), the insect homologues of CD36, has been
shown to exist on the surface of olfactory dendrites and to participate in the detection of volatile
compounds, including pheromones. However, little is known about the relationship between CD36 and
olfaction in vertebrates. Therefore, this thesis work aimed to assess whether CD36 could play a part in
the olfactory system using mice as a model.

In chapter 1, the author investigated the localization of CD36 in murine olfactory mucosa. In
situ hybridization analysis using an antisense oligonucleotide to CD36 mRNA detected scattered
signals within the deeper epithelial layer of olfactory mucosa. The signals for the mMRNA were also
detected consistently in the superficial layer of the olfactory epithelium, which is occupied by
supporting cells. Immunostaining with an anti-CD36 antibody showed that CD36 localizes in the
somata and dendrites of distinct olfactory receptor cells and that it occurs abundantly on the surface of
olfactory epithelium. On the other hand, immunoreactive CD36 protein was rarely detectable in the
nerve bundles running in the lamina propria of olfactory mucosa, the axons forming the olfactory nerve
layer in the outermost layer of the bulb and axon terminals in the glomeruli. The author also obtained
electron microscopic evidence for the association of CD36 protein with olfactory cilia. Altogether, the
author suggests that CD36 plays a role in the olfaction system.

In chapter 2, the author assessed whether animals consciously perceive a ligand of CD36, 1-
(palmitoyl)-2-(5-keto-6-octanedioyl)phosphatidylcholine (KOdiA-PC), and if so, whether CD36 is
involved in sensing the oxidized phospholipid species. The author found that mice avoided or hesitated
to ingest fluids containing KOdiA-PC, suggesting a conscious perception of the lipid in the animals.
The author next assessed the involvement and role of CD36 in the KOdiA-PC perception by comparing

the behavioural responses of wild-type and CD36-deficient mice to the test fluids, and provided




evidence that the protein could play a role in the sensing of a lower level of the lipid. The author also
found that transection of the olfactory nerve of wild-type mice resulted in an inability to perceive
KOdiA-PC, showing the significance of olfactory system in the lipid sensing. These findings, coupled
with CD36 expression in olfactory epithelium of mice, suggest that the site of CD36 action in the
KOdiA-PC sensing plausibly lies within the nasal cavity of the animal.

In chapter 3, the author investigated if CD36 is involved in the perception (olfactory
perception) of an odour-active volatile compound present in foods, oleic aldehyde, via ethological tests
using CD36-deficient mice and their wild-type littermates. The author showed that wild-type mice but
not CD36-deficient ones discriminated between a sucrose solution with oleic aldehyde and the sucrose
solution alone in a feeding test. Furthermore, wild-type mice appeared to perceive the aldehyde as an
odorant, whereas CD36-knockout mice did not, in an exploration test. Results obtained prompted the
author to propose that CD36 is involved in the olfactory perception of distinct odorants in the
environment, including in foods.

Overall, results obtained through this thesis work suggest that CD36 plays an important part in
the olfactory system through its ability to detect specific odorants. This thesis work would make a
contribution to expanding the knowledge and understanding of not only the diverse biological
functions of CD36 but also the mechanisms by which vertebrates recognize and discriminate odorants

in the nasal cavity.
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