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HUMAN CHEMORECEPTION

e Olfactory System

« Trigeminal Nerve

e TAARS

* Volmeronasal Organ
(VNO)
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SORs

STRUCTURE/ODOR RELATIONS

 Vibrational Theory-
Wright, Turin

e Stereochemical Theory-
Amoore




LOCK & KEY

Stereochemical Theory of Odor




JOHN AMOORE

MOLECULAR BASIS OF ODOR
CHARLES C. THOMAS 1970

Primary Odors:
Ethereal
Camphoraceous
Musky
Floral
Minty
Pungent
Putrid




ANOSMIAS

“Odor blindness”-
everyone has them,
Amoore used as tool

to identify primary odors-
ANOSMIA=RECEPTOR
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LUCA TURIN

Vibration of molecules
determines odor-
detalls a few slides
down the road...







BUCK & AXEL

o Cell Vol. 65#2, 175-187, April 5,1991
e Scientific American, October 1995

Sought the genes encoding odor
receptor proteins as a tool to
study the structure and function
of the odor receptors themselves
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FINDING THE CODE
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TWO CLASSES OF HUMAN
OLFACTORY RECEPTORS



MAGIC NUMBER

347

Functioning odor receptor genes =
number of different odor receptors



OLFACTORY GENES AND
PSEUDOGENES



WHAT'S NEXT?

Translate into amino acids
Form helical structure

Snake through lipid membrane
ldentify receptor pockets
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Receptor G Protein
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Nicotinamide Adenine Dinucleotide Phosphate




LUCA TURIN
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Transduction Mechanism



NADPH




G-PROTEIN
COUPLED
RECEPTOR-
TRANSDUCTION
MECHANISM



G-PROTEIN BASICS

e On-off switch

« Signal amplification-
step In the cascade
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COMBINATIONS

3 Receptors in eye discriminate 100’S of
hues

* Nose- 450 receptors, 10,000 odors

GLUMERULI







RECEPTOR COMBINATIONS



OLFACTORY RESPONSE 1
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TRIUNE BRAIN

Limbic Neocortex
System

T /

/

Olfactory
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ODOR DECODING



OLFACTORY RESPONSE 2

Odor decoded
Odor patter{formed in brain
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%rant molecule

triggers multiple receptor



TRIGEMINAL NERVE

Hazardous
chemical warning
system- onions
and Mexican
food...



TRIGEMINAL NERVE



TAARS

Trace amine-associated receptors

August 2006



Age & Olfaction






AGE

. # molecules needed

for detection increases

. Ability to discriminate
declines in the 50’s
and 60’s

. Ability to identify odors
decreases



REASONS

- Normal aging
- Medication

- Disease

. Pollution



Thanks for your
time and attention



