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𝑑𝜂(𝑡)

𝑑𝑡
= 𝑘1 − (𝑘1 + 𝑘2 +  𝑘𝑔𝑟𝑜𝑤𝑡ℎ)𝜂(𝑡)

𝜂(𝑡) =  𝜂0 + (
𝑘1

𝑘𝑠𝑢𝑚
− 𝜂0) (1 − 𝑒−𝑘𝑠𝑢𝑚𝑡)
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 η= Sa/S, η

𝐸𝑥(𝑡) = 𝑏 + 𝑎
𝑅𝑛(𝑡−𝜏)

𝐾𝑛+𝑅𝑛(𝑡−𝜏)
= 𝑏 + 𝑎ℎ(𝑡)

η η

τ
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𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒 =
ln(𝑂𝐷𝑡3)−ln (𝑂𝐷𝑡1)

𝑡3−𝑡1
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ln(𝐹𝑡3)−ln (𝐹𝑡1)

𝑡3−𝑡1



239 
 

𝐸 =  
𝐹

𝐴⁄

𝛥𝐿
𝐿⁄

Δ



240 
 



241 
 

 

 

 

 

 

‐

 

 

 

 

 



242 
 

 

 ‐

‐

 

 

 

 

 

 

 

 

 

 ‐ ‐ ‐

‐



243 
 

 

 

 

 

 

 

 

 

 

 

 ‐

‐



244 
 

 

 

‐

 

 

 

 

 

 

 

 

 

 

 

 



245 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



246 
 

 

‐

 

 

 

 

 ́

 

 

 β

 

 

 

 

 β



247 
 

 

 

 

 

 

 β

β

 

 

 

 

 



248 
 

 

 

 

‐

‐

 

 

 

 

 

 

 



249 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



250 
 

 

 

 

 

 

 

 

 

 ‐

‐

 

 

 Wang, X., Chen, X. and Yang, Y., 2012. Spatiotemporal control of gene expression by a light-

switchable transgene system. Nature methods, 9(3), pp.266-269.



251 
 

 Baumschlager, A., Aoki, S.K. and Khammash, M., 2017. Dynamic blue light-inducible T7 RNA 

polymerases (Opto-T7RNAPs) for precise spatiotemporal gene expression control. ACS 

synthetic biology, 6(11), pp.2157-2167.



252 
 



253 
 



254 
 



255 
 



256 
 

WD

WD



257 
 

𝑑𝑆𝑎

𝑑𝑡
= 𝐾𝑔𝑆 + 𝑘2𝑆𝑎 − 𝑘1𝑆𝑔

𝑑𝑆𝑎

𝑑𝑡
= 𝐾1𝑆𝑔 − 𝑘2𝑆𝑎

η = the ratio of active to total photoreceptors (Eqns. A1.3-A1.5). 

η =
𝑆𝑎

𝑆𝑎+𝑆𝑔

𝑑η(t)

𝑑𝑡
=

𝑆𝑔
𝑑𝑆𝑎
𝑑𝑡

−𝑆𝑎
𝑑𝑆𝑔

𝑑𝑡

(𝑆𝑎+𝑆𝑔)
2

𝑑η(t)

𝑑𝑡
=

𝑘1𝑆𝑔
2−𝐾2𝑆𝑎𝑆𝑔−𝑘𝑔𝑆𝑆𝑎−𝑘1𝑆𝑔

2

𝑆2

η. 

𝑑η(t)

𝑑𝑡
= 𝑘1(1 − η2) − 𝑘2η2 − 𝑘𝑔η +

𝑆𝑎𝑆𝑔(𝑘1−𝑘2)

𝑆2

𝑑η(t)

𝑑𝑡
= 𝑘1 − η(𝑘1 + 𝑘2 + 𝑘𝑔)


