Text S1. Measures of criticality by means of Derrida maps.

The Derrida map 

 characterizes the dynamical regime in which the network operates: ordered, critical or chaotic [1,2]. This map gives the temporal behavior of the Hamming distance between two distinct dynamical trajectories that started from different initial conditions. To define the Hamming distance, let us assume that we start the dynamics from the initial condition
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Analogously, the different initial condition 
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The Hamming distance 
[image: image7.wmf])

(

t

x

 is then defined as


[image: image8.wmf]å

=

-

=

N

i

i

i

t

t

N

t

x

1

)

(

~

)

(

1

)

(

s

s

.
It turns out that the temporal evolution of 

 is determined by the dynamical mapping



,

where 

, the Derrida map, depends on the particular structure and Boolean functions of the network.  It has been shown that the network sensitivity 

 used in the main text as a measure of criticality is the slope of 

 at 

:



.

Fig.S2.A illustrates the form of the Derrida map for random networks with 

 nodes operating in the ordered (

), critical (

) and chaotic  (

,

) regimes.  Note that only for critical networks 

  becomes tangent to the identity line close to 

. On the other hand, Figs.S2.B shows the Derrida maps for 20 networks selected randomly from the final population that results from the evolutionary process with mutation and selection after 200000 generations.  Note that these maps undoubtedly show that the networks in the final population are critical. The data shown in Fig.S3.B correspond to a simulation in which the initial population consisted of networks with initial connectivity 

.  Analogous results are shown in Fig.S2.C and D for initial populations with networks in the critical (

) and chaotic (

) regimes. Regardless of the dynamical regime in which the networks of the initial populations operate, the evolutionary process developed in this work produces populations of critical networks.
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