
Network pharmacology and drug repurposing paves the way for precision 
medicine in DIPG patients 
 
Zeinab Mamdouh1,2,, Cristian Nogales1, Mahmoud Elbatreek1,2, Mayra Pacheco Pachado1, 
Markus List3 , Javad Nazarian4,5,6, Harald Schmidt1  
 
1 Department of pharmacology and Personalised Medicine, Maastricht University, The Netherlands 
2 Department of Pharmacology and Toxicology, Faculty of Pharmacy, Zagazig University, Egypt 
3  Department of Oncology, Children's Research Center, University Children's Hospital Zürich, Switzerland  
4   Center for Genetic Medicine Research, Children's National Hospital, Washington, USA. 
5   Chair of Experimental Bioinformatics, TUM School of Life Sciences Weihenstephan, Technical University of 
Munich, Germany 
6   The George Washington University School of Medicine and Health Sciences, Washington, USA 
 
(350 words) 
Children diagnosed with diffuse intrinsic pontine glioma (DIPG) die within 12-16 months of 
their diagnosis with a median life expectancy of less than a year [1,2]. The anatomic location and 
infiltrative nature of DIPG, makes it not amenable to surgical resection leading to paucity of 
primary tissues. At the current moment, no effective therapy exists for DIPG, despite the fact 
that more than 200 clinical trials were performed over the last four decades, making radiation 
therapy the only standard treatment that temporarily decreases symptoms [3]. 
Given the genomic heterogeneity of DIPGs and lack of effective therapies, it is important to 
incorporate novel emerging platforms for treating children diagnosed with DIPG.  
The current practice of targeting a single protein per disease or even combination therapy with 
drugs targeting single, mechanistically unrelated, and noncausal proteins has been proven to be 
ineffective and or insufficient especially in complex diseases that harbour robust biological 
networks such as cancer [4,5]. Instead, concerted network modulation with multiple 
mechanistically related drugs will be much more effective [6]. Here, we construct a de-novo 
DIPG-relevant disease network to identify suitable disease modules, drug targets and drug 
repurposing candidates and apply diagnostic assays to detect the patient specific perturbed 
modules. [7] and decide on the therapeutic strategy to correct such a module by network 
pharmacology. 
This allows an approach that is not only personalized to the individual but also defines the 
fundamental biological process that should be targeted by a combinational therapy in this 
specific disease. Our goal is to improve patient survival by implementing biology-informed 
clinical interventions. 
 
 
Keywords: DIPG, Network pharmacology, Precision oncology 
References: 

1. Nikbakht H, Panditharatna E, Mikael LG, Li R, Gayden T, Osmond M, et al. Spatial and 
temporal homogeneity of driver mutations in diffuse intrinsic pontine glioma. Nature 
Communications. 2016. doi:10.1038/ncomms11185 

2.  Saratsis AM, Yadavilli S, Magge S, Rood BR, Perez J, Ashley Hill D, et al. Insights into 
pediatric diffuse intrinsic pontine glioma through proteomic analysis of cerebrospinal fluid. 
Neuro-Oncology. 2012. pp. 547– 560. doi:10.1093/neuonc/nos067 

3. Warren KE. Diffuse intrinsic pontine glioma: poised for progress. Frontiers in Oncology. 2012. 
doi:10.3389/fonc.2012.00205 

4. Lazareva O, Baumbach J, List M, Blumenthal DB. On the limits of active module identification. 
Brief Bioinform. 2021. doi:10.1093/bib/bbab066 

5. Choobdar S, Ahsen ME, Crawford J, Tomasoni M, Fang T, Lamparter D, et al. Assessment of 
network module identification across complex diseases. Nat Methods. 2019;16: 843–852. 

6. Cheng F, Kov.cs IA, Barab.si A-L. Network-based prediction of drug combinations. Nat 
Commun. 2019;10:1197. 



7. Menche J, Sharma A, Kitsak M, Ghiassian SD, Vidal M, Loscalzo J, et al. Disease networks. 
Uncovering disease-disease relationships through the incomplete interactome. Science. 2015;347: 
1257601. 


