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Reproducibility, the ability to recompute results, and 
replicability, the chances other experimenters will achieve a 
consistent result, are two foundational characteristics of 
successful scientific research...of late there has been a crisis 
of confidence among researchers worried about the rate at 
which studies are either reproducible or replicable. In order to 
maintain the integrity of science research and maintain the 
public's trust in science, the scientific community must ensure 
reproducibility and replicability by engaging in a more 
preventative approach that greatly expands data analysis 
education and routinely employs software tools.



Bioconductor is a large, NIH-funded
open source software community

dedicated to the analysis and 
comprehension of high throughput 

biological data.



Bioconductor by the numbers

● Project started in 2002

● Built on and in R, the open source software platform for data science
○ An estimated 2,000,000 users worldwide

○ 14,376 contributed software libraries (like plugins)

○ Runs on laptops to the largest computer systems in the world

● More than 50,000 unique downloads per month

● More than 22,000 PubmedCentral citations

● Bioconductor Release: more than 2000 individual, biomedical and ‘omic data 

science software packages

● Receiving submissions of 3-6 new packages per week
● Hundreds of active developers
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Capabilities
Bioconductor supports all 

phases of the biomedical data 
science workflow

● Specialized data import and 
export

● Data management leveraging 
FAIR data principles

● Data integration and 
interpretation, including access to 
millions of “public” datasets

● Context-specific analysis and 
statistics

● Visualization and publication-
quality plotting

● Efficiency and reproducibility 
(human in the loop), even at 
scale

● Reproducible, literate reporting
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Core value: open and engaged



https://github.com/Bioconductor/Contributions
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Bioconductor Contributions



Core Value:
Reproducible research

● Recognize complexity in high-
throughput biological data

● Version control everything
● Continuous testing and 

integration
● Text-based workflow (no GUI)
● Literate programming 

approaches and documentation
● Education on tooling
● Numerous mechanisms for 

FAIR data sharing



Not just analysis packages

● AnnotationHub: More than 30,000 curated public reference datasets
○ ENCODE
○ UCSC tracks
○ Organism databases for dozens of species

● ExperimentHub: User-submitted, curated data, code, documentation
○ CuratedTCGAData
○ CuratedMetagenomicsData

● Microarray annotation resources (more than 100 platforms, standardized)
● API access to dozens of cancer and biological databases

For free: versioning, information provenance, FAIR, 
marketing, interoperability across the project



AnnotationHub



ExperimentHub





Core value: reuse and interoperability



Example: PCA plot from public data (10 lines of code)

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE103512
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GDC Data Portal



https://gdc.cancer.gov/about-data/data-harmonization-and-generation/genomic-data-harmonization-0#Pipelines





GDC Data Model
Complex, flexible, and growing….



GenomicDataCommons



Goal: Explore somatic 
variants seen in the TCGA 
cutaneous melanoma cohort 
in a reproducible, reusable 
way building on Bioconductor 
tools.









Choose patients based on project





Choose Data Type and Workflow to select files





Files, like all entities in the GDC, have an associated UUID









GDC Programmatic access example:
Somatic profiles from TCGA melanoma samples (8 lines of code)







Each with 1-2 lines of code









Bioconductor: Education, Training, and Community

Core infrastructure Community contribution



Questions? https://bioconductor.org

https://seandavi.github.io
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