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

dedicated to the analysis and 
comprehension of high throughput 

biological data.



2003: Changing the way 
genomics is done - Jean Yang, 
Rafa Irizarry, Sandrine Dudoit, Rob 
Gentleman, Cheng Li, Wolfgang 
Huber, Ben Bolstad -- foundations for:

2023+ Broadening 
competencies for 
inclusive, 
collaborative science 
worldwide, so more 
voices are heard and 
insights cultivated

VC



Bioconductor by the numbers

● Project started in 2002
● Approximately 100,000 unique downloads per month
● More than 22,000 PubmedCentral citations
● Bioconductor Release: 

○ 2217 Software packages
○ 926 Annotation packages
○ 430 ExperimentHub packages

● Receiving submissions of 3-6 new packages per week
● More than 1000 active developers



Just some of the many 
Bioconductor available packages!! 

MD
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FGNet fgsea FindMyFriends FISHalyseR FitHiC flagme flipflop flowAI flowBeads flowBin flowcatchR flowCHIC flowCL flowClean flowClust flowCore flowCyBar flowDensity flowFit flowFP flowMap flowMatch flowMeans flowMerge flowPeaks flowPloidy flowPlots flowQ flowQB 
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gcapc gcatest gCMAP gCMAPWeb gCrisprTools gcrma GDCRNATools gdsfmt geecc GEM genArise genbankr GeneAnswers geneAttribution GeneBreak geneClassifiers GeneExpressionSignature genefilter genefu GeneGA GeneGeneInteR GeneMeta GeneNetworkBuilder 
GeneOverlap geneplast geneplotter geneRecommender GeneRegionScan geneRxCluster GeneSelectMMD GeneSelector GENESIS geNetClassifier GeneticsDesign GeneticsPed geneXtendeR GENIE3 genoCN GenoGAM genomation GenomeGraphs GenomeInfoDb 
genomeIntervals genomes GenomicAlignments GenomicDataCommons GenomicFeatures GenomicFiles GenomicInteractions GenomicRanges GenomicScores GenomicTuples Genominator genoset genotypeeval genphen GenRank GenVisR GEOmetadb GEOquery 
GEOsubmission gep2pep gespeR GEWIST GGBase ggbio ggcyto GGtools ggtree girafe GISPA GLAD Glimma GlobalAncova globalSeq globaltest gmapR GMRP GOexpress GOfuncR GOFunction GoogleGenomics GOpro goProfiles GOSemSim goseq GOSim goSTAG GOstats 
GOsummaries GOTHiC goTools gpls gprege gQTLBase gQTLstats graph GraphAlignment GraphAT graphite GraphPAC GRENITS GreyListChIP GRmetrics groHMM GRridge GSALightning GSAR GSCA GSEABase GSEAlm gsean GSReg GSRI GSVA gtrellis GUIDEseq Guitar 
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maCorrPlot made4 MADSEQ maftools MAGeCKFlute maigesPack MAIT makecdfenv MANOR manta MantelCorr mAPKL maPredictDSC mapscape marray maSigPro maskBAD MassArray massiR MassSpecWavelet MAST matchBox MatrixRider matter MaxContrastProjection 
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openPrimeRui OperaMate oposSOM oppar OPWeight OrderedList Organism OrganismDbi OSAT Oscope OTUbase OutlierD PAA PADOG paircompviz pandaR panelcn PAnnBuilder panp PANR PanVizGenerator PAPi parglms parody Path2PPI pathifier PathNet PathoStat 
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Code Usage and Contributions
Software Download Rates
Indicator of usage and demand.

Community Code Contributions
Package contributions indicate 
collaborative development and 
innovation.

Challenges
Capturing the full picture. For example, 
downloads from mirrors



100,000s users, clustered by location

Community growth
MD
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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



Qualities
- Discoverable
- Installable
- Reliable
- Documented
- Supported
- Integrated
- Connected
- Scalable
- State-of-the-art
- Community-driven
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Support Site: https://support.bioconductor.org/

Ask questions about packages or data analysis 
Thousands of Bioconductor users and maintainers are members

https://support.bioconductor.org/


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



GenomicDataCommons



maftools









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
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NHGRI's 
AnVIL – 
inverting 
the data 
sharing 
model

cost controls, 
security, data 
volumes, 
avoiding bitrot
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Core value: open and engaged



https://github.com/Bioconductor/Contributions

https://github.com/Bioconductor/Contributions


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



Genomic annotation, ingestible via R function calls



"CSHL small RNA-seq", a UCSC "track" to compute 
on



ExperimentHub … 'coherent' representations



A package in development … TumourMethData

 

A major element in pursuit of 
coherence





Typically WGBS data can't "fit in memory"; HDF5 is 
used



Core value: reuse and interoperability



Bioconductor: Education, Training, and Community

Core infrastructure Community contribution



Bioconductor Blog



Goals, but challenging to measure

Turning users into (increasingly experienced) developers 

● Developer mailing list & Slack #developers-forum

● Package review 

● Conferences and Workshops

"Care" of the community 

● Code of Conduct 

● Outreach including to underrepresented areas

● Internships giving opportunities to learn



Events: 3 annual conferences

North American conference
BioC2024, 
July 24-26, 
Grand Rapids, USA 

European conference
EuroBioC2024, 
September 4-6, 
Oxford, UK 

Australasian conference
BioCAsia2024
late 2024, 
Sydney, Australia
 

 

MD



Website Tour

https://bioconductor.org


Questions? https://bioconductor.org

https://seandavi.github.io

https://bioconductor.org
https://seandavi.github.io

