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Motivation 

1. Finding all attractors  of a network and analyzing the 
change of the state transition network after intervention play 
important roles in protecting desired attractors from being 
damaged.  

2. As the simplest structure intervention, one-bit perturbation 
has attracted much attention in recent years. The main 
challenge lies in the computational complexity.   

3. If the network can be partitioned by cascading aggregation, 
then the computational complexity to find the attractors of 
Boolean networks is reduced. 



Main idea 

1. After one-bit perturbation, desired attractors cannot be 
destroyed.  

2. No new attractors are generated.  

3. After one-bit perturbation, if the perturbed states still enter 
into the original desired attractors or the undesired attractors, 
this kind of perturbed state is not taken into consideration. 

4. The one-bit perturbation occurs on root blocks or blocks 
with inputs. 



Method 
1. Find the cascading aggregation that partitions the network 
into several blocks. 

 2. Find the one-bit perturbations that destroy the desired 
attractors. 

3. Check the one-bit perturbations that cause the emergence 
of new attractors.  

4. Find the perturbed states entering into different sets of 
attractors after one-bit perturbation. 



Method (Cont’d) 
 

5. For each perturbed states obtained in step 4, calculate ΔB. 

6. Seek out the largest ΔB, and the corresponding one-bit 
perturbation is the optimal one-bit perturbation. 
 



Problem formulation 



Problem formulation (Cont’d) 
Desired attractors: 
Undesired attractors: 

Objective function: 



Problem formulation (Cont’d) 



Problem formulation (Cont’d) 
 Example 1 



Major results 



Major results (Cont’d) 



Major results (Cont’d) 



Major results (Cont’d) 



Major results (Cont’d) 



Conclusions 

1. The optimal one-bit perturbation of large-scale Boolean 
networks (BNs) has been carried on the basis that the BN 
can be partitioned by network aggregation. 

2. After aggregation, the problem has been reduced to 
finding the optimal one-bit perturbation for the 
corresponding sub-networks.  

3. Methods to find the optimal one-bit perturbation have 
been proposed based on Algorithms 4 and 5. 
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