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            Abstract
Brain tumors are the leading cause of cancer-related death in children. Genomic studies have provided insights into molecular subgroups and oncogenic drivers of pediatric brain tumors that may lead to novel therapeutic strategies. To evaluate new treatments, better preclinical models adequately reflecting the biological heterogeneity are needed. Through the Children’s Oncology Group ACNS02B3 study, we have generated and comprehensively characterized 30 patient-derived orthotopic xenograft models and seven cell lines representing 14 molecular subgroups of pediatric brain tumors. Patient-derived orthotopic xenograft models were found to be representative of the human tumors they were derived from in terms of histology, immunohistochemistry, gene expression, DNA methylation, copy number, and mutational profiles. In vivo drug sensitivity of targeted therapeutics was associated with distinct molecular tumor subgroups and specific genetic alterations. These models and their molecular characterization provide an unprecedented resource for the cancer community to study key oncogenic drivers and to evaluate novel treatment strategies.
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                    Fig. 1: PDOX of pediatric brain tumors.[image: ]


Fig. 2: Histology and immunohistochemistry are conserved in PDOX.[image: ]


Fig. 3: Molecular subgrouping of PDOX models and cell lines.[image: ]


Fig. 4: Molecular characterization of PDOX models and cell lines.[image: ]


Fig. 5: Molecular fidelity of PDOX models.[image: ]


Fig. 6: Preclinical evaluation of targeted therapeutics shows differential response to therapy based on molecular drivers.[image: ]
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                Data availability

              
              PDOX lines described here, as well as additional lines being developed and characterized, are catalogued online and shared with other researchers at the Brain Tumor Resource Laboratory (http://www.btrl.org). In addition, an online summary of each model and interactive access to the molecular and histopathological data can be found in the R2 PDX Explorer (http://www.r2platform.com/pdxexplorer). Short-read sequencing data are available at the European Genome-phenome Archive (http://www.ebi.ac.uk/ega/), hosted by the European Bioinformatics Institute, under accession EGAS00001002536. Methylation and gene expression data have been deposited in the Gene Expression Omnibus (GEO; http://www.ncbi.nlm.nih.gov/geo) under accessions GSE99994 and GSE99961.
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