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Recherche de nourriture
Détection des dangers, des predateurs
Recherche de partenaires sexuels

XX XX



PLAN
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Conclusion
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phénomene complexe qui impligue des structures
periphériques ( le nez) et centrales

(bulbe olfactif, cerveau)



Abdorgane principal
Adorgane vomer obn:
forgane de Masera ou SO

Aganglions Grueneberg GG

From Munger et al. 2009



Bulbe olfactif

Epithélium
olfactii

Cornet mierieur

3
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Voie orthonasale ( Vole rétronasale par le pharynx
Neris vague

/'t et glossopharyngien

_ Epiglotie
\ \Q_x\ Larynx (trachée-artére)
Nerf lingual ! il | Cacphege




nostril

Entrée de l'eau Pont cutané Sortie de l'eau

From Azzouzzi N (2014)



Nasal cavity
{al — cilia

OSN
——Supporting cell

Basal cell
—_ Lamina

AXxon
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Cell body of
olfactory newron Internauran

/ Olfactory Bulb

MOE
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airspace

Axons from OSN expressing the same OR converge to the same nodule



Olfactory epithelium P
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From Annelise Saive et al. 2014
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Pict of rCBF levels
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The Olfactory Receptors

Linda Buck, Nobel prize 2004 Richard Axel, Nobel prize 2004
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Rat | Dog [Human| Mouse | Cat | Elephant
Intact genes 1234 | 856 | 391 | 913 | 677 | 1948
Pseudogenes 311 | 238 | 464 | 296 | 375 | 2230
Total 1545 | 1094 | 855 1209 | 1052 | 4178
pseudogenes (%) | 20% | 22% | 54% | 26% | 35% | 53%

From:

Quignon et al. 2005
Glusman et al. 2001

Godfrey el al. 2004

Montague et al. 2014

Niimura et al. 2014

Poissons
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Main Olfactory Epithelium
Septal Organ

Main Olfactory Epithelium

Gruenenberg ganglion

Vomeronasal Organ

Vomeronasal Organ

VVomeronasal Organ
Gruenenberg ganglion

Liberlées and Buck 2006

Liberles et al. 2009
Riviere et al. 2009

Dulac and Axel 1995



I I __

Human 4001

Rt 5000 17
Dog 8504 2° 83 04

Cat 6777 -
Tilapia 1588 449 -
Zebrafish 1430 5811/10912 24116012

1 Malnic et al., 2004, PNAS

2 Lewin AH, 2006, Aaaps J.

3 Grus et al., 2005, PNAS

4 Quignon et al., 2006, Cold Spring Harbor Laboratory Press
5 Quignon et al., 2005, Genome Biology

6 Zhang et al., 2010, Front Neurosciences

7 Mandrague et al., 2014, PNAS

8 Azzouzi et al. BMC genomics, 2014

9 Azzouzi et al. BMC genomics, 2015

10 Alioto et al., BMC genomics, 2015

11 Gloriam et al. ,2005, Mol. Phylogenetic Evol.
12 Hashigushi and Nishida, 2005, Gene

13 Pfister and Rodriguez, 2005, PNAS



DOG Class 1

ADRB3

Class 2

—0.1

Neighborjoining tree of dog OR protein sequences.
All putatively functional dog OR sequences were aligned using ClustalX and the tree was generated and drawn

using Dendroscope..
The dog ADRB3 was used as outgroup. The scale bar corresponds to 0.1 AA substitutions per site
Quignon et al 2005



ACG.AAATGT.TTT.TAT.CGT.TGU.GGT.GCT.AAA.CAC.AC
Thr. Lys. Tyr.Phe. Tyr.Arg.Cys.Gly.Ala. Lys. His. Thr. F

ACG.AAA.TGTATTAT.CGUIGU.GGT.GCT.AAA.CAC.ACG.C,

Thr. Lys. Tyr. Phe.Tyr. Adgg Gly. Ala. Lys. His. Thr. His



Glusman et a 2001

Human family size distribution

# classes # families  # sub-families
Human 2 17 300
Mouse 2 nd 241
Dog 2 23 300
Rat 2 21 282

Godfrey et al. 2004
Quignon et al. 2005




Genome Organization
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Odor coding by a Mammalian receptor repertoire
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- Un OR peut lier differentes molécules chimiques (odorants)

- Une molécule chimique donnée se lie a plusieurs OR difféeren

L f a Qicadeicomoigtoire



Polymorphisme et fonctionnalité
RT = good responder

R/W (88)
j (@} m q WM = poor responder

OR 7D4 | | \ | l.
U u b In vitro
T/M (133)
In Vivo 28% RT/RT people do not detect androstenone

46%RT/WM people do not detect androstenone

The RT/RT group detect androstenone at lower
concentration 1/16

RT/WM people find androstenone less unpleasant, than the
RT/RT people

Keller et al Nature 2007



Chez le chien

Frequence moyenne des SNP dans les genes OR =1 SNF

Freguence moyenne SNP dans les autres genes 1 SNP / &

Robin et al. 2009



Expression des Ofg.a.d. DNA RNA Protéine)

A Un seul des deux alléles est exprimé par OSN

A Mais les deux sont exprimés

Chess A, Simon I, Cedar H, Axel R:
Allelic inactivation regulates olfactory receptor gene expression. Cell 1994, 78(5):823-834.

Ishii T, Serizawa S, Kohda A, Nakatani H, Shiroishi T, Okumura K,lwakura Y, Nagawa F, Tsuboi A, Sakano H:
Monoallelic expression of the odourant receptor gene and axonal projection of olfactory sensory neurones.

Genes Cells 2001, 6(1):71-78.



Deep Sequencing of the Murine Olfactory Receptor Neuron Transcriptome
Kanageswaran et al. Plos One 201

FPKM >50 > 10 >1 >1.10° 0
OR 5 138 672 116 168
Genes OSN
Olfr 1507 89 omp rpes
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Figure 3
Tha number of predicted Faman OF. genas whose expression was detected (2t P = 005 in ona or more of tha three offactory epitheliom (OE) samples.
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From Zhang et Firestein 2007



A Il existe de grandes différences
guantitatives et/ou gualitatives de

perception olfactive entre individus




Questions:
Pour quol certains OR sont expri m®s et

Qu el m®cani sme ou facteurs s®l ecti onne
par un OSN donné ?

Les g nes expri m®s et | elisrmodulables entfonctdod e x
des circonstances?



AODbstruction nasale

rhinite, congestion, inflammation des sinus etc

AProblémes Sensoriels

fumeurs actifs ou passifs (risque important)

ADisfonctionnement cérébral
Alzheimer and Parkinson.



cAMPpathway

CNG 9V Ol a4 RQ2RSdzN.

channel

On observe une désensibilisatic

ou

Une accoutumance




Age related changes in the dog olfactory epithelium

19 years
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B Expressed olfactory receptor genes

NMewborn Old
3-5 days 22 months
(n = 416) (n = 693)
Adult
9 weeks
(n = B62)

Rimbault et al 2009



The Claus Wedekirekperiment

MHC andsexualselection

Wedekind, C. et al. (1995MHCdependentpreferencesn humans.
Proceedingsf the Royal Society of Lond260 (1359): 24849.
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de genes important de reconnaissance tissulaire

Il existe une forte tendance a maintenir un certain niveau
RI{@térogénéité souvent gage de meilleurs résistance aux
agents pathogenes et partant un impact sur la sélection sexuell
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Plan expérimental:

6 T-shirts portes par 2 femmes et 4 hommes sont donnés a hume
121 sujets hommes et femmes et a classeionctionde leur odeur
plaisante ou désagréable

Résultats :

dzy S Yy SU0S LINBTSNDY O&erofjesttdr S dzNJ
du MHC entre le celul du porteur deshirt et le sujet



ADe nombreuses questions restent en suspend
auss. bien sur | 60effi cacit

| mpact de | 6odorat sur | e
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Ectopique Expression des OR

M. Parmentier et al., Nature 355, 453 (1992).

P. Vanderhaeghen et al. J. Cell Biol. 123, 1441 (1993).
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Swimmingoehaviour

of humanspermnear
amicrocapillanytip filled with
bourgeona) aligandto hOR174.

Speed and directiowere

measuredby computerassisted
videomotion analysiJCAVMA

Spehret al 2006
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AQuelestl e veritabl e -4?i gan
AProduit par quelle cellule?

AQuel serait le role des autres OR ?



Olfaction et Diagnhostic

Melanome
Diabete
covid etc



En guise de conclusions



Fonction vitale pour tous

[ Q2f FI QOUAZ2Y Y
un domaine passionnant et riche de guestionnement
Les prouesses olfactives de nombreuses especes nous lais

pantois

Peu ou pas soutenue financierement
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GIVAUDAN PERFUMERY SCHOOL

PDSI 16 JUIN 2022

Givaudan
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Fine Fragrance Creative Centers - Fine Fragrance
Perfumers

and team perfumery

Permanent

Givaudan



Givaudan
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In the 1950s, a Roure perfumer named Jean Carles
developed a method for studying and combining perfumery materials.

bl - y oM - - - - m B ' ﬂ f

''''' - N . B ’ . - N R N

" and has become a standard for the whole indL]stry’

Givaudan
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Givaudan

Bergamote
Orange

CITRUS OILS

Flowers
Leaves
Roots

ESSENTIAL OILS

Patchouli
Cedarwood
Spices

CONCRETE RESINOID

WASHING

RESINOID

ABSOLUTE WASHED



Givaudan

Aromatics: Phenols: Vanilline
Benzene
Toluene
Naphthalene: Crisols

Dihydro Myrcenol
Iso E Super
Sandalwood chemicals

Aldehydes
Gamma Lactone
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Givaudan

An appropriate gesture
An appropriate material




Givaudan

Vision (and touch,
sound)
influences the
judgement

l.e.. Advertising

Enhances positive
experience
(reassurance)

Can be negative if its to
familiar (too common)

l.e.. Smell of your home

Current signal
Numness

l.e.. own B.O, own fragrance

Like for any senses
Sound of Manhattan's sirens




EVAPORATION STAGES & SENSORY IMPACT

S First impression b Freshness + Impact

Body b Volume

N

Depth - Long- Lastingness

Givaudan
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E-gredients




The formulation of tomorrow




Learn & Share




Developing soft skills

Dr Helena Boschi
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Understanding our brain to get

the best out of ourselves and others



Making the most ofGivaudanressources




A culture of curiosity




Creating from nature
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Understanding the beauty of raw materials




The Singapore Campus




Training external and internal stakeholders




BUSINESS PERSPECTIVES



The Perfumer




The Evaluator




TheFlavorist
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L'odeur reprend son sens

The Problem :

During the Covid-19 pandemic, the medical community
noticed that the sense of smell could be durably affected by
the virus. More specifically, as patients regenerate slowly their
sense of smell, they have to face partially or completely

« new » odorants perceptions different from their smells
memories, and sometimes unpleasants (paromia). Our
scientists team has found that these patients olfactory
dysfunction takes on central olfactory impairments properties.

Our Solution :

Onepoint, Givaudan, the Nice University Hospital and the
Université Cote d'Azur have joined forces to create Ma
Madeleine, a protocol dedicated to rehabilitating the sense of
smell by taking into account the semantic aspects of odors.

It includes an olfactive kit containing 12 high fidelity odorants
and a Web-App used to guide the training at home.

Our ambition :

Deliver a qualitative and effective smell reeducation
experience to the millions of people affected by smell
impairment.

Givaudan

onepoint.

UNIVERSITE :

COTED'AZUR 2%

“Jp, Centre
Hospitaller

== W universitaire

de Nice






MA MADELEINE



