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Bio transistor characterized
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p values: 
o >= 10% * < 10%
** < 5% *** < 1%
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Transistor activity after mutation of regulation sites
p values: 
o >= 10% * < 10%
** < 5% *** < 1%
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Basal level homogeneity with mutation of regulation sites
p values: 
o >= 10% * < 10%
** < 5% *** < 1%
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Partition function for a lattice model with dCas9 interacting

and two binding sites

• Z = all the states of the system pondered by their Boltzmann weight
• Allows the computing of binding probabilities

𝑍 = 1 + 𝐾𝑎 𝐴 + 𝐾𝑎 𝑅 + 𝐾𝑎
2 𝐴 𝑅 𝑒−𝛽𝑗
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Partition function for a lattice model with dCas9 interacting

and two binding sites

𝑍 = 1 + 𝐾𝑎 𝐴 + 𝐾𝑎 𝑅 + 𝐾𝑎
2 𝐴 𝑅 𝑒−𝛽𝑗

≡ Product of Hill functions for simple activation / inhibition ≡ Competition between 2 ligands



MODELING 63EPF LAUSANNE

Modeling predicts basal expression levels for J = 0 

J → ∞

J = 0 

GFP expression in a.u.



RESULTS 64EPF LAUSANNE

Wet lab results for simultaneous activation and repression
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Chaining 2 bio transistors “ON”

Turn “ON” transistor 2 via transistor 1 

= 

Promoter 1 activation  promoter 2 activation

alt alt
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Chaining 2 bio transistors “OFF”

Turn “OFF” transistor 2 via transistor 1 

= 

Promoter 1 repression  promoter 2 basal level

alt alt



Chaining 2 bio transistors
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p values: 
o >= 10% * < 10%
** < 5% *** < 1%

***

***
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Modeling the NAND gate

RFP levels GFP levels
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BioLOGIC ?

GMOs ?

positive negative

Meet the experts High school day

Human Practices

Survey in Switzerland
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Wet Lab Modeling

Next steps
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