
Supplementary Material: Ordinary Differential

Equations describing model

The following are the system of coupled ordinary differential equations which
model the coherent bifan network, for which full cooperativity occurs. In this
simple case, the kinetic parameters used for all four genes are identical. Note
in particular the coupling terms between the DNA elements, DZ and DW and
the regulatory proteins PX and PY . The functions InX and InY are modelled
as offset Heaviside (step funtions), eg:

InX = 100Θ(3600− t)
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MX(t) = k3Q

∗

X
(t) − k5MX(t)

d

dt
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DY (t) = −k1DY (t)InY (t) + k−1QY (t)
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PY (t) = k4MY (t) − k6PY (t) + (−k1DW (t)PY (t) + k−1QW (t)) + (−k1TW (t)PY (t) + k−1Q
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′

Z
(t))

1



d

dt
DZ(t) = (−k1DZ(t)PY (t) + k−1QZ(t)) + (−k1DZ(t)PX (t) + k−1TZ(t))

d

dt
QZ(t) = (k1DZ(t)PY (t) − k−1QZ(t)) + (−k1QZ(t)PX (t) + k−1Q

′

Z
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d

dt
TZ(t) = (k1DZ(t)PX (t) − k−1TZ(t)) + (−k1TZ(t)PY (t) + k−1Q
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d

dt
PZ(t) = k4MZ(t) − k6PZ(t)

d

dt
DW (t) = (−k1DW (t)PY (t) + k−1QW (t)) + (−k1DW (t)PX (t) + k−1TW (t))

d

dt
QW (t) = (k1DW (t)PY (t) − k−1QW (t)) + (−k1QW (t)PX (t) + k−1Q

′

W (t))

d

dt
TW (t) = (k1DW (t)PX (t) − k−1TW (t)) + (−k1TW (t)PY (t) + k−1Q

′
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dt
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d

dt
PW (t) = k4MW (t) − k6PW (t)

2


