
A. B.

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

IKK (µ M)

pe
ak

 g
en

e 
ac

tiv
ity

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

IKK (µ M)

pe
ak

 g
en

e 
ac

tiv
ity

C. D.

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

IKK (µ M)

pe
ak

 g
en

e 
ac

tiv
ity

0 0.5 1 1.5 2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

IKK (µ M)

pe
ak

 g
en

e 
ac

tiv
ity

Figure S7: Equilibrium binding of NF- � B to a downstream gene – robustness of large effective Hill coefficients to changes in
parameter values. The plots show peak gene activity as a function of IKK concentration, with �J/.�T� n ��/ � �áH = P�> for different
parameter values. A.

É � H = H�P$o (black), H = H�PUoÞ^ÕH = > (red), H = H�PUoÞ^wP (blue). B. Ï �ºPÞ^ I
H E·Ó (black), P×^�I3H E·Ó � H = > (red),P¤^òI
H E·Ó � P (blue). C. Î*�"H = H�H�c (black), H = H�H�c ^NH = > (red), H = H$H�c�^�P (blue). D.
Ð �"o�> @©= > (black), o�> @©= >¤^NH = > (red), o�> @©= >¤^NH = P�>

(magenta), o�> @J= >�^)H = I (pink), o�> @J= >�^_P (blue), o�> @J= >�^ @ (cyan). Effective Hill coefficients,
�

, obtained by fitting these curves to a
sigmoidal function Î % � � Î F � Î % 
2n�� I � ���4n����G
	��
 are listed in Table S1. The values of

�
for

Ð
larger than its original value have

a high uncertainty and therefore are not to be trusted. However it is clear from the plots that for these values of
Ð

the peak gene
activity remains very sensitive to changes in IKK.

Strongly non-equilibrium binding of NF- � B to a gene
In the extreme case where � /.�3� is negligible, each spike of nuclear NF- � B contributes to increase the gene activity,

ý þ
, until it

saturates to unity as shown by the solid line in Fig. S8. If this gene controls the activity of a second one in a cascade:ý � P ��
 � ~�


 ����� ý þU�ý þ 
 t� Ì ý þ����8�

������ Ì�� �ý % ����
 � ~�


 ����� ýNþ% �

then the latter will turn on later (dashed line in Fig. S8) with a time delay that depends on the timescales of transcription, translation
and promoter activation. This is reminiscent of the experiments of Hoffman et al. (2002) which show the gene IP-10 turning on
quickly after the introduction of IKK, while the gene RANTES turns on after a delay.
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