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Introduction

Fundamental Principle
1 OR per neuron
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Insertion of reporter genes using an IRES

Olfactory Neuron




A few neurons lead to small glomeruli

. 4 M71-IRES-TaulacZ



Is it in the number of OR genes or OR neurons?

- Does the different types
‘ < b of ORs dictate an animal
ELEPHANTS SMELL BETTER THANRATS | having super-sniffing

o

Number of olfactory receptor genes

elephant | ' 2«2
cov I .55
mouse | 1130
e I 1 Does the number ORs
d —— o dictate an animal having
Human -396 - o) <l: =
e 2 super-sniffing abilities?
Mncaquc-309

Niimura et. al., Genome Res. 2015 Jun; 25(6): 926 (Touhara Lab).



Ligand Binding

G-protein coupled receptor signaling upon odor activation
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Odor detection limited to olfactory neurons
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A problem in need of a solution

Why doesn’t this
work?

Main Strategy to
study the function of
Odorant Receptors




MousSens

The Odoromics Company

Charlotte D’Hulst, PhD Paul Feinstein, PhD
Co-Founder & CEO Co-Founder & CSO
WWW.mousensor.com



MouSens Opportunity

‘ “To organize the world’s information and
1998\ JJ

make it universally accessible and useful.”

!

The Digital Revolution
g

“To establish the first-ever
2018 MouSens

digital database of smell.”
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No odor screening assays

exist

Array of odor sensors
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MouSens

In vivo

Odorant

receptors

MouSens
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MouSensor Platform

Transgenic vector
OR CDS || IRES-tauCherry

Gene ch0|ce enhancer ACATAACTTTTTI‘AAT@AGTCT

mouSensor: A Versatile Genetic Platform to Create Super Sniffer Mice\
for Studying Human Odor Coding v" Molecular Analysis

Charlotte D'Hulst, Raena B. Mina, Zachary Gershon, Sophie Jamet, Antonio Cerullo, Delia Tomoiaga, Li Bai, Leonardo Belluscio, \/ FU nCtIOI"Ial An d |ySIS
Matthew E. Rogers, Yevgeniy Sirotin, Paul Feinstein[ - ‘ . . .

= |n vivo imaging
= Behavior

QD' http:/idx.doi.org/10.1016/j.celrep.2016.06.047 | (J) CrossMark




MouSens
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Normal mouse MouSensor
10,000 neurons ~500K—1M neurons
express OR X/Y express OR X

MouSensors as bioreactors for the production
of functional odor sensors

Source: Superman



Mousens

Green cells is typical amount. Red cells is the MouSensor transgene




MouSensor Technology

Versatile Platform

A.4*M71Ca Hemi

B.5*M71Ca Hemi

C.5*0OR1A1CP Hemi

D’Hulst et al., 2016

4x21

5x21

5x21

9x21

Can be the entire
epithelium

Human ORs can be

expressed



Behavior

Increase probability
B. 5x21-M71

5*M71Ca MouSensor WT

B seM71 HEMI

LOG (24dmACP concentration)

Preference for odorized water (%) @

0.3 Log decrease in detection threshold

Express human ORs
C. 5x21-OR1A1

5*0OR1A1CB MouSensor Owr

B 5.0R1A1 HEMI

Preference for odorized water (%) O

LOG ((-)-Carvone concentration)

2 Log decrease in detection threshold

D’Hulst et al., 2016, Cell Reports



Mousens
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Q}Iorant receptors

MouSensor technology

Use platform to:

1) Decode human sense of smell

2) Odors as a baisis of diagnosing disease
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