
Temporal programs and global structure of 
transcription networks

Typically, only 4 motives. 
- the autorepressor, 
- the feed forward loop (FFL), 
- the Single input module (SIMs) 
- the densely overlapping regulons (DORs). 



Very rare in 
random 
networks!
-> Finding them is 
very significant. 



Function: Typically encode for genes with common biological function

Metabolic line, where final product regulates the 
enzymes required for generating it. 
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Function: Different activation levels can lead to temporally coordinated expression 

Turning off leads to “last-in-first-out” (LIFO



Example: Arginine system

So LIFO works…. 
But what about a 
FIFO? 



Look at more complex motifs… random variability diverges 
- 199 different 4 node directed patterns
- >9000 5 node paterns



Double output FFL

Z1 Z2

Y

X
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All are variation of FFL, 
but only 
multi output FFL 
is generation in 
transcription networks



Example of a FIFO: E.coli flagellar motor

Produced on 6 
operons (one piece 
of mRNA coding 
more than 1 
protein)



Operons Z regulated by 2 activator X and Y, where X is master activator



Reversing thresholds for Ks and K’s does the job of a FIFO 
(btw. Any arbitrary order for on and off can be realized!)

It also filter Fluctuations in OFF (low X) 
Multi Output FFL is most often fund motif in sensory transcription



Four-node network motifs

(Of 199 possible, only 2 are significantly found in sensory transcription)



Bi-fan is generalized to 

Dense Overlapping Regulons (DORs) 
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Example of stress response



Can motives help to get 
overview in networks?







An overview of the motifs



An overview of the motifs
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