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The last 15 years of Neuroscience research have 
Led to an explosion in the use of physical 
engineering  and synthetic biology in animals. 

Animal Models 1.0, Natural
Animal Models 2.0, Transgenics
Animal Models 3.0, Cyborgs

Artificial Proteins

Opsins
CRISPR 
DREADDs
 

Optogenetic 
Chemogenetic 
Intersectional Genetic 

Animal models have become very 
controlled system



The Tools #1. Opsins

Channelrhodopsin Halorhodopsin

Bregestovski et al., 2016



Modulation of neuronal activity 



Chemogenetic 
e.g. DREADD: Designer Receptors Exclusivelly Activated by Designer Drugs



Crispr/Cas9

Other approaches are possible to target RNA: 
Cas 13 
Cas7-11
Or non-coding DNA:
Modulators of chromatin organization 
Gene activators 

Limitations:
Off target cut 
No reversibility on DNA, Slow reversibility on RNA 

Other vehicles: 
Adenovirus, Herpes, but AAV is the privileged one for humans
Delivery using lipid carriers or modified extracellular vesicle 
Use of artificial nucleic acids to improve stability.



The

is not a soup!

X



Intersectional Genetic 

Russell Lab, Baylor College 



Lammel et al., 2016



Playing with AAV serotypes 



From tools to therapies? 

Gene therapies and 
new pharmacology  
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