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A major frst step, then, 15 to identify the many
cifferent tvpes of neuron existing in the cerebral cortex
and other parts of the brain. One of the next require-
ments (as discussed above) i1s to be able to turn the firing
of one or more types of neuron on and off in the alert
animal in a rapid manner. The ideal signal would be
light, probably at an infrared wavelength to allow the
light to penetrate far enough. This seems rather far-
fetched but it 15 conceivable that molecular biologisis
could engineer a particular cell tvpe w be sensitive o
light in this way.



Optogenetics and its drawbacks
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G protein coupled receptor signaling
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Early chemogenetics technologies base on
G-protein coupled recptors
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Clozapine N-oxide as a good candidate ligand

/  CNO is highly bioavailable and
safe in rodents and humans

N
{J h | |
"= * CNO is a pharmacologically inert
m@ﬁb molecule lacking appreciable

' affinity for endogenous
Clozapine (N—CHE receptors
wa e its parent compound, clozapine,
cu@b has high affinity to muscarinic
N receptors

Clozapine N-oxide



Evolving the lock to fit the key (molecular evolution of

muscarinic receptors)
DREADDs (Designer Receptors Exclusively Activated by a Designer Drug)
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Neural basis of feeding
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Modulation of behaviors by DREADDs in living animals
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Similar results of optogenetics and chemogenetics
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DREADDs work in non-neuronal cells
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New DREADDs enables activating and inhibiting of cell
activities in the same context
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Summary of DREADDs technology
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Chemogenetics using ion channels (PSAM and PSEM)
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Luminopsins: converging optogenetics and chemogenetics

CTZ (Coelenterazine)

Extracellular

Intracellular




B M LMO3-Vehicle
Bl _MO3-CTZ

A cJz
B irir—l
30_
20s L, |_
CTZV i 8 P
ol riad
. 2
& 10
n_
& Q;ﬁ"
C . iLMO-Vehicle
300 iLMO-CTZ
o
CTZ 20s r
(=8 —
e \\.M 300 e B104
RS S S R S P g
& FPF P € &

Time (s)

Ken Berglund and Ute Hochgeschwendera et al., 2015, PNAS



A Intra-SNr
vehicle LMO3

Ve ©@®

Ken Berglund and Ute Hochgeschwendera et al., 2015, PNAS

| Striatum

Corex

]

Intra-SNr

CTZ LMO3

!

L

NN |

5TM

Intra-SNr

vehicle iLMO

Intra-SNr

CTZ iLMO

B Intra-SNr CTZ LMO3
Ipsi Confra
!.- - m [ ‘.-
E : 2 Wieluch g )
8 ! E
= H at + | :b
3

1 2 3
Tirmay fegm bnpietian (min)

# of rof ato ne

Fe

z-

IV CTZ LMO3

—

Confra
8
5
ﬁ i
=
-1
o| =
1 r 4 3

[ 1 1

3
Tima feom Injpection (min)

C Intra-SNr CTZ iLMO
Ipsi Conira
== T2
H B [T
§ | £
2 £
.E Fa “E' 'y
' — T 1 3

T From bnpstion (min)

T Tram et /e

a

Time from Injection {min)

#of miaong
s

[ X3
1

1 2 3

Time from Injecson {min)

IV CTZiLMO
Ipsi Contra
: g';id! 1
g “ +‘“a +
L‘—:_i_t__‘ = +_i""~u
1 2 E i i H !

Li}
-]

Time from Infection {min)

Time from Injection {min)



THANK YOU

for your

ATTENTION!




	Chemogenetic tools to interrogate brain functions in health and disease
	Contents 
	Foliennummer 3
	Optogenetics and its drawbacks
	G protein coupled receptor signaling
	Early chemogenetics technologies base on �G-protein coupled recptors
	Clozapine N-oxide as a good candidate ligand
	 Evolving the lock to fit the key (molecular evolution of muscarinic receptors)
	Neural basis of feeding 
	Modulation of behaviors by DREADDs in living animals
	Similar results of optogenetics and chemogenetics
	DREADDs work in non-neuronal cells
	New DREADDs enables activating and inhibiting of cell activities in the same context
	Summary of DREADDs technology
	Chemogenetics using ion channels (PSAM and PSEM)
	Foliennummer 16
	Luminopsins: converging optogenetics and chemogenetics
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20

