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                To the Editor â€” Proteogenomics involves the integrative analysis of genomic, transcriptomic, proteomic and post-translational modification (PTM) data produced by next-generation sequencing and mass spectrometryâ€“based proteomics. Several publications by the Clinical Proteomic Tumor Analysis Consortium (CPTAC) and others have highlighted the impact of proteogenomics in enabling deeper insight into the biology of cancer and identification of potential drug targets1,2,3,4. To encapsulate the complex data processing required for proteogenomics and provide a simple interface to deploy a range of algorithms developed for data analysis, we have developed PANOPLYâ€”a cloud-based Platform for Automated aNd reprOducible Proteogenomic data anaLYsis. A wide array of algorithms have been implemented, and we highlight the application of PANOPLY to the analysis of cancer proteogenomic data.
PANOPLY leverages Terra (http://app.terra.bio)â€”a Google Cloudâ€“based cloud-native platform for extreme-scale data analysis, sharing and collaborationâ€”to host proteogenomic workflows and is designed to be flexible, automated, reproducible, scalable and secure. Using the underlying architecture of Terra, PANOPLY analysis algorithms and methods are implemented as â€˜tasksâ€™, interchangeably referred to as â€˜modulesâ€™. A series of tasks constitutes a â€˜workflowâ€™, which represents a pipeline with outputs of one or more tasks feeding into inputs of downstream tasks. Tasks and workflows are defined using the Workflow Description Language (WDL), allowing users to customize pipelines and quickly add their own tasks to the PANOPLY workflow. The central element of PANOPLY is the Terra â€˜workspaceâ€™â€”a shareable collection of everything needed for a data analysis project, including data located on cloud storage linked with the workspace, workflows encapsulating algorithms and pipelines, analysis parameters, results, and a data model that organizes sample metadata into collections of participants, samples and sample sets. With versioned workflows, workspaces enable reproducible research by completely encapsulating input data, analysis methods, settings and results in a shareable cloud-based space.
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                    Fig. 1: Overview of PANOPLY architecture and the various tasks that constitute the complete workflow.[image: ]



                


                
            

            
                Data availability

              
              Tutorial data are accessible online at Zenodo (https://doi.org/10.5281/zenodo.4728140), GitHub (https://github.com/broadinstitute/PANOPLY) and Terra (https://app.terra.bio/). Data for the CPTAC LUAD and BRCA studies are accessible online at Terra (https://app.terra.bio/). More detailed information is provided in Supplementary Table 1.

            

Code availability

              
              All code is accessible online at Zenodo (https://doi.org/10.5281/zenodo.4728140), GitHub (https://github.com/broadinstitute/PANOPLY) and Terra (https://app.terra.bio/). More detailed information is provided in Supplementary Table 1.
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