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3 NODE NETWORKS

There are 13 possible network topologies involving 3
nodes (excluding self loops)
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SUBGRAPH PROBABILITY

Probability of a specific subgraph that has n nodes
and g edges appearing randomly in a network
having N nodes and E edges can be approximated
as follows.

p — prob. of a given edge
N?
mn
< N pg prob. of a subgraph
4, (NG) — a = number of isomorphic permutations
a
)\ —_— — mean network connectivity
n_
. )\gN g prob. of a subgraph expressed in terms
4, (NG) — of mean connectivity




3 NODE MOTIFS

Out of the 13 possibilities, only motifs with two
edges and feedforward loops are motits.
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3 NODE MOTIFS

Two edge motifs represent simple activation and
repression, which we already discussed.

There is only one three edge moaotit, the Feedforward
Loop (FFL).
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FFL

2 possibilities
2 possibilities
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OR /AND
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at least 16 overall possibilities



FFL

There are 8 possible feedforward loops that fall into
two categories. There are 16 or more possibilities it
we consider how the actions of X and Y on Z are
aggregated.

Coherent feedforward loops = the delayed and
direct paths starting at X both activate or repress the
end gene Z.

Incoherent feedforward loops = the delayed and

direct paths starting at X act oppositely on the end
gene Z.
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37% of FFLs are C1 FFLs




C1FFL
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Implementation of FFLs involves activating signals.




C1 FFL - Arabinose metabolism activation
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AND C1 FFL is implemented to activate arabinose
metabolism.
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Ivation thresholds,



AND C1 FFL (ON)

AND C1 FFL generates a delay in turning ON the
circult



AND C1 FFL (ON)

AND C1 FFL generates NO delay in turning OFF
the circuit



AND C1 FFL (ON and OFF) - arabinose

b Arabinose system Lac system ON step of S, OFF step of S,
o f -
S, = CAMP S, = CAMP ! ® araBAD
‘J' e @ locZYA
CRP CRP 08
* S. = arabinose S, = allolactose
fr A L ar?rr $ : i
AraC : ‘ - N ,;; 0.6-
' ~
V : l : .
. - . el
AND | ' | AND | ' v
T - I '
22argBAD, e e =ww=a 7-:(7\'-7YA ----- 1 02
araFGH
0o— T .
W0 20 30 40
Time (min)

AND C1 FFL generates a delay in turning ON the
circult



OR C1 FFL

OR C1 FFL generates NO delay in turning ON tand
a positive delay in turning OFF the circuit.
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OR C1 FFL - Flagella example
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FFL generates a delay in turning OFF the



11 FFL
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30% of FFLs are |1 FFLs




11 FFL - Galactose metabolism activation
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AND 11 FFL is iImplemented to activate galactose
metabolism.
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AND 11 FFL (ASSUMPTIONS)
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AND C1 FFL (ON)

AND |1 FFL generates an impulse and also speeds
up the response.



AND 11 FFL- galactose
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AND [1 FFL speeds up the activation of galactose
metabolism to glucose starvation.



AND 11 FFL- galactose
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AND [1 FFL speeds up the activation of galactose
metabolism to glucose starvation.



