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Boolean networks are powerful graphical representations of

dynamical gene regulation in whole pathways. However, the

development of a drug repurposing approach based on Boolean

networks (see Fig. 1.) meets several hurdles.

Python package NORDic [1] allows easier development and testing

of drug recommender systems using Boolean networks. As an

example, we consider an application to breast cancer.
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Fig. 1. Illustration of the drug repurposing principle on a Boolean network with three genes.
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I. Inference of a Boolean Network associated with breast cancer

Fig. 2. Inferred Boolean network for breast cancer 
using NORDic NI (196 connected nodes, 525 edges).

Fig. 3. Prediction of profiles from the inferred Boolean 

network when gene MYC is knocked-out and frequency of 

each phenotype across 10,000 trajectories of length 50.

II. Development of a standard benchmark for drug repurposing approaches

Fig. 5. ROC Curves obtained on network-oriented 

drug repurposing approaches (“BN-based” named 

methods) and the baseline L1000 CDS2 [5].

The positive (resp., negative) class comprise of 

drugs with negative (resp., nonnegative) IC50 z-

scores from the GDSC database [6].

III. Combination of scoring with adaptive drug testing
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Fig. 4. Illustration of the generic scoring approach used in NORDic DS (reusing example in Fig. 1.).
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Fig. 6. Illustration of the adaptive procedure used in NORDic DR (reusing example in Fig. 1.).

Simulation using NORDic DS.
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