
Motives in transcription networks: 
supressors, and why they are so useful
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Looking at: Self-Edges, negative are found in 34 out 
of 40 occurrences in e.coli…. A chance?

𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
1
𝑁𝑁 (𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛)

< 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 > ≈ 𝐸𝐸 𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝐸𝐸/𝑁𝑁

𝜎𝜎 ≈
𝐸𝐸
𝑁𝑁

In bacteria as shown we have 
N = 424, E=519

Hence, we expect only             
self nodes -> not by chance, 
buy is a system. 

1 ± 1



Are negative autoregulation motives useful?
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑓𝑓 𝑋𝑋 − 𝛼𝛼𝛼𝛼

𝑓𝑓 𝑋𝑋 = 𝛽𝛽 Θ(𝑋𝑋 < K)

𝑓𝑓 𝑥𝑥 =
𝛽𝛽

1 + (𝑥𝑥/𝐾𝐾)𝑛𝑛

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑 = 𝛽𝛽 − 𝛼𝛼𝛼𝛼

𝑋𝑋 𝑡𝑡 ≈ 𝛽𝛽𝛽𝛽 (𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝛼𝛼𝛼𝛼 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)initially

𝑋𝑋𝑠𝑠𝑠𝑠 = 𝐾𝐾Once at K

Allows rapid increase and then production stop at desired concentration 



When using a simple expression, the final 
concentration is related to the production rate

Recall solution to simple network: 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝛽𝛽 − 𝛼𝛼𝛼𝛼

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑 𝑋𝑋 𝑡𝑡 =

𝛽𝛽
𝛼𝛼 −

𝑐𝑐0
𝛼𝛼 ∗ exp −𝑡𝑡𝑡𝑡

Fast, means large alpha, but then to 
control the concentration also beta must 
be larger: -> huge waste!!!  

Additionally, more robust against 
fluctuations in beta by overall conditions
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