Non Invasive bioluminiscence
iImaging using caged luciferin




Eucaryotic luciferases: Different colors and chemistries
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Purpose of Bioluminescence

* Find Food
» Attract Mates
* Defend against predators

 Camouflage




Bioluminescence Reaction
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» Several different luciferases and
substrates with different colors of \
emission ? [

e But In all cases:

Energy + Oxygen + Substrate — %

 May also require cofactors




Luciferases used /n vivo
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Firefly Luciferin

Firefly luciferin is used in a luciferin- .
luciferase system that requires ATP @ \>_<\ j
HO S

as a cofactor. Because of this, it
can be used as a bio-indicator of the

presence of energy or “life”.

N~ COOH

Benzothiazole

Considerations for in vivo applications: relatively long
circulation time, crosses cell membrane, crosses blood

brain barrier, crosses placental barrier, relatively non-toxic




How Bioluminescence Works Luciferin and Luciferase

In bioluminescence, a
luciferin produces light,
and a luciferase allows
the light-producing
chemical reaction to take
place.

In this reaction, the
luciferase acts as a
catalyst.

Luciferin Oxyluciferin
The luciferase allows + \ , +
oxygen to combine with .
A Light

the luciferin. Oxygen

luciferase & %y _

This reaction produces
photons of light...

and the oxidized luciferin
becomes inactive
oxyluciferin.
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Read out assays
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Different Imaging Techniques




Advantages of BLI

. High sensitivity and low signal-to-noise ratio

* Quantitative correlation between signal strength and cell numbers
* Low background in animal tissues

* Variations of firefly luciferase (stabilized and red-shifted) and click
beetle luciferases (red and green) are available

* Different colors allow multi-component monitoring
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FATTY ACID-RELEASABLE LINKER-LUCFERIN
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Diadvantages of Luciferin

Luciferin has low membrane permeability.
High Background
Pharmacokinetics

Caged Luciferins
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Caged Luciferins

Scheme 1. Synthesis of Peroxy Caged Luciferin-2
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Protocol

1) Generation of the substrates
2) To be tested in the test tube
3) To be tested in the invitro cell culture

4) Tested in the live animals
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BLI in Live cells

- NN
i O O
A

Total Luminescence (x10%)
[ph/cm?/sr]
o

Q W

10 20 . 30 . o P o & o
Time [min] Q & «,‘\" o‘.’\k Y
N ’
-%-OH-CBT -0-D-Cys ‘56’ 9 «6} S
~OH-CBT + L-Cys ~+-D-luciferin © S &
~4-OH-CBT + D-Cys S5
& L
v &

40 50 o A & s

g
n

- N
1157 12/295/d] OTX

=
=]

o
n



Protease activity in mice
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Animal model
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Design strategy for double cageing
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Test Tube Analysis
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Analysis in Cell lines
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Background Luminiscence
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Activity of individual caged moities
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Double caging Assay
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