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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.
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Bioconductor by the numbers

Project started in 2002

Approximately 100,000 unique downloads per month
More than 22,000 PubmedCentral citations
Bioconductor Release:

o 2217 Software packages

o 926 Annotation packages

o 430 ExperimentHub packages

e Receiving submissions of 3-6 new packages per week
e More than 1000 active developers
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Code Usage and Contributions

Software Download Rates
Indicator of usage and demand.
1069044
Community Code Contributions
Package contributions indicate
collaborative development and
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Challenges
Capturing the full picture. For example,
downloads from mirrors
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100,000s users, clustered by location
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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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all | downloads top 5%

DOI: 10.18129/B9.bioc. GEOquery ﬂ

Get data from NCBI Gene Expression Omnibus (GEO)

Bioconductor version: Release (3.6)

The NCBI Gene Expression Omnibus (GEO) is a public repository of microarray data. Given the rich and
varied nature of this resource, it is only natural to want to apply BioConductor tools to these data.
GEOquery is the bridge between GEO and BioConductor.

Author: Sean Davis <sdavis2 at mail.nih.gov>
Maintainer: Sean Davis <sdavis2 at mail.nih.gov>
Citation (from within R, enter s

Davis S and Meltzer P (2007). “"GEOquery: a bridge between the Gene Expression Omnibus (GEO) and
BioConductor.” Bioinformatics, 14, pp. 1846-1847.

Installation

To install this package, start R and enter:
## try http:// if https:// URLs are not supported

source("https://bioconductor.org/biocLite.R")
biocLite("GEOquery™)
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Sean Davis & Martin Morgan

Monday, October 30, 2017

Abstract

The National Cancer Institute (NCI) has established the Genomic Data Commons (GDC). The
GDC provides the cancer research community with an open and unified repository for sharing and
accessing data across numerous cancer studies and projects via a high-performance data transfer
and query infrastructure. The GenomicDataCommons Bioconductor package provides basic
infrastructure for querying, accessing, and mining genomic datasets available from the GDC. We
expect that the Bioconductor developer and the larger bioinformatics communities will build on the
GenomicDataCommons package to add higher-level functionality and expose cancer genomics
data to the plethora of state-of-the-art bioinformatics methods available in Bioconductor.

Contents

1 What is the GDC?

2 Quickstart
2.1 Installation
2.2 Check basic functionality
2.3 Find data
2.4 Download data
2.5 Metadata queries

3 Usage

3.1 Querying metadata
3.1.1 Creating a query
3.1.2 Retrieving results
3.1.3 Fields and Values
3.1.4 Facets and aggregation
3.1.5 Filtering

3.2 Authentication

3.3 Datafile access and download
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3 gseabase I'd rather perform a query for tissue-specific expression and then get a list of genes back. Is there a way to do that? Thanks very much!
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State-of-the-art
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Goal: Explore somatic
variants seen in the TCGA
cutaneous melanoma cohort
In a reproducible, reusable
way building on Bioconductor

tools.



B] O CO n d U C O r Install Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Bioconductor 3.17 » Software Packages » GenomicDataCommons

Documentation
Bioconductor

Package vignettes and manuals.
Workflows for learning and use.
rank 169 /2229 — 0 Several online books for
comprehensive coverage of a
updated < 1 week | dependencies 53 particular research field, biological
question, or technology.
DOI: 10.1 B9.bioc.GenomicDataCommons Course and conference material.
deos.
Community resources and tutorials.

NIH / NCI Genomic Data Commons Access

R / CRAN packages and documentation
Bioconductor version: Release (3.17)
Programmatically access the NIH / NCI Genomic Data Commons RESTful service.

Author: Martin Morgan [aut], Sean Davis [aut, cre], Marcel Ramos [ctb]
Support »
Maintainer: Sean Davis <seandavi at gmail.com>
. . ? Please read the posting guide. Post
Citation (from within R, enter citation nomicDataCommons™)): questions about Bioconductor to one of

Morgan M, Davis S (2023). GenomicDataCommons: NIH / NCI Genomic Data Commons Access. the'following locations:

https://bioconductor.org/packages/GenomicDataCommons, = Support site - for questions about

http://github.com/Bioconductor/GenomicDataCommons, Bioconductor packages

http://bioconductor.github.io/GenomicDataCommons/. = Bioc-devel mailing list - for package
developers

GenomicDataCommons



B-IO C O n d U C to r About Learn Packages Developers Q_ Search

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home > Bioconductor 3.19 > Software Packages > maftools

maftools

Summarize, Analyze and Visualize MAF Files

rank 128 /2300 support 5 M updated before release ll dependencies 16

| DOI: 10.18129/B9.bioc.maftools

Bioconductor version: Release (3.19)

Analyze and visualize Mutation Annotation Format (MAF) files from large scale sequencing studies. This package provides various functions to perform most commonly used
analyses in cancer genomics and to create feature rich customizable visualzations with minimal effort.

Author: Anand Mayakonda [aut, cre]
Maintainer: Anand Mayakonda <anand_mt at hotmail.com>

Citation (from within R, enter citation("maftools")):

Mayakonda A, Lin D, Assenov Y, Plass C, Koeffler PH (2018). “Maftools: efficient and comprehensive analysis of somatic variants in cancer.” Genome Research.
doi:18.1181/9r.239244.118.

maftools




Use the GenomicDataCommons package to find and download
variants from the TCGA cutaneous melanoma dataset.

(GenomicDataCommons)
fnames = ()
GenomicDataCommons (- cases.project.project_id
data_type
data_format
analysis.workflow_type ' )

0)
0

And now take those data directly to maftools for analysis and
visualization.

(maftools)
melanoma = ( fnames[1])



Altered in 424 (90.79%) of 467 samples.
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Use the GenomicDataCommons package to find and download
variants from the TCGA cutaneous melanoma dataset.

((.‘.nnnm-i cDat+taCommons )
fnames = ()
Genomicuatacommons (- cases.project.project_id
data_type
data_format
analysis.workflow_type ' )
()
()

And now take those data directly to maftools for analysis and
visualization.

(maftools)
melanoma = ( fnames[1])



m) EABQNSQEQN;(i?{:TT”UTE # Home [ Projects %% Exploration # Analysis Q Quick Search Manage Sets ) Login = Cart n

— F— — —
Show More
v Program
Showing 1 - 20 of 11,265 files = =
TCGA @ g E = IF JsON  Tsv
Ev Access File Name Cases Project Data Category Data Format  File Size Annotations
v Project QD ™ @Qcontrolled e88adcbf-de10-4fac-a303-86e3cad93386.vcf.gz 1 TCGA-SKCM Simple Nucleotide Variation VCF 137.25 KB 0
FM-AD 18,004 ™  @Qcontrolled 826d1ac1-66dd-43f5-8787-eb181de3ae88.vep.vcf.gz 1 TCGA-SKCM Simple Nucleotide Variation VCF 666.91 KB 0
TARGET-NBL m ™ &open 78ae36c4-8de7-41b6-88bc-9357¢f8e4060.mirbase21.mirnas.quantification. txt 1 TCGA-SKCM Transcriptome Profiling TSV 50.48 KB 0
TCGA-BRCA ™ A&controlled 128661.bam 1 TCGA-SKCM Raw Sequencing Data BAM 329.92 MB 0
TARGET-AML ® &open fc163e29-39e5-4064-ab4f-ba741ac115cc.htseq.counts.gz 1 TCGA-SKCM Transcriptome Profiling TXT 248.21 KB 0
TARGET-WT m ™ A&controlled C828.TCGA-D3-A1Q3-06A-11D-A196-08.2_gdc realn.bam 1 TCGA-SKCM Raw Sequencing Data BAM 10.38 GB 1
™ &open nationwidechildrens.org_biospecimen.TCGA-D3-A1QB.xml 1 TCGA-SKCM Biospecimen BCR XML 61.32 KB 0
TCGA-GBM 617 ]
™ A@controlled 03891b68-acb2-4a63-839c-2e56f35846db.vep.vcf.gz 1 TCGA-SKCM Simple Nucleotide Variation VCF 367.83 KB 0
TCGA-OV
m - & open ALANG p TCGA 180 SNP 1N GenomeWideSNP 6 HO3 895878.grch38.seg.txt 1 TCGA-SKCM Copy Number Variation TXT 36.14 KB 0
TEGALUAD m ™ f&open 1d0ed301-414¢-4945-a65b-5bfbad360d65.FPKM.txt.gz 1 TCGA-SKCM Transcriptome Profiling TXT 535.3 KB 0
TCGA-UCEC [ 50 | ™ @controlled 28acee18-95c5-4690-8afa-814655395¢a7.vef 1 TCGA-SKCM Simple Nucleotide Variation VCF 330.14 KB 0
TCGA-KIRC 597 | ® &open 4667aded-fad8-493e-8cec-308648b0bb9b.htseq.counts.gz 1 TCGA-SKCM Transcriptome Profiling TXT 245.78 KB 0
TCGA-HNSC ™ @&controlled f916f49e-8037-4f34-8ae3-d79674c8660e gdc realn rehead.bam 1 TCGA-SKCM Raw Sequencing Data BAM 8.13GB 0
TCGA-LGG m ™ &open 393d326f-f2ad-4e0a-83bc-d41421dbd25e.FPKM.txt.gz 1 TCGA-SKCM Transcriptome Profiling T 501.64 KB 0
TCGA-THCA m ™ @&controlled 5c81b09d-7f0a-461c-aaad-bbff51461313.vep.vcf.gz 1 TCGA-SKCM Simple Nucleotide Variation VCF 1.69 MB 0
TCGA-LUSC m ®  &open ac6098f3-b03b-4fd2-a214-cab070b2ccbd.htseq.counts.gz 1 TCGA-SKCM Transcriptome Profiling TXT 245.69 KB 0
™  @controlled 98f9a513-85f3-4f5b-8540-2d37d8482f2¢.vcf.gz 1 TCGA-SKCM Simple Nucleotide Variation VCF 78.87 KB 0
™ @controlled C828.TCGA-EE-A17X-10A-01D-A199-08.2 gdc realn.bam 1 TCGA-SKCM Raw Sequencing Data BAM 9.86 GB 0
TCGA-SKCM [n0]
- & controlled 29bd9ed6-f0a8-4ff9-bb1c-79766f2e2dbe.vep.vef.gz 1 TCGA-SKCM Simple Nucleotide Variation VCF 968.66 KB 0
oS s
g ®  @controlled 2da8ef88-ba32-49bf-8d25-a85fc93975d9.vcf.gz 1 TCGA-SKCM Simple Nucleotide Variation VCF 130.31 KB 0
TCGA-STAD =2
Show 20+ entries «| o« 23|44 |5 |6 |7 8|9 [10],]=»
TCGA-BLCA [ 412]
TARGET-OS o1 |
TCGA-LIHC E3
TCGA-CESC E3

Choose patients based on project



Use the GenomicDataCommons package to find and download
variants from the TCGA cutaneous melanoma dataset.

(GenomicDataCommons)
fnames = ()
GenomicDataCommons (|- cases.project.project_id
data_type
data_format
analysis.workflow_type ' )

0)
0

And now take those data directly to maftools for analysis and
visualization.

(maftools)
melanoma = ( fnames[1])



m) EAI;IENB;:‘;N';:‘E;{:?TITUTE @ Home [Projects %% Exploration 4 Analysis £ Repository Q Quick Search Manage Sets #) Login = Cart [}

Files Cases «
oject Id n TCGA-SKCM Workflow Type n MuTect2 Variant Aggregation and Masking
Add a File Filter % Advanced Search
Data Format n n Masked Somatic Mutation

= Add All Files to Cart View 470 Cases in Exploration (# Browse Annotations

v File (2]

Q e.g. 142682.bam, 4f6e2e7a-b...

v Data Category
Simple Nucleotide Variation n Files (1) Cases (470) 89.38 MB
« Data Type 9 Primary Site Project Data Category Data Type Data Format
Masked Somatic Mutation
v Experimental Strategy
WXS n Show More
~ Workflow Type 9 Showing'1 - 1fof ¥ files = | IF | JSON | Tsv
MuSE Variant Aggregation and Maskin 1] G' Access File Name Cases Project Data Category Data Format File Size Annotations

- &open TCGA.SKCM.mutect.4b7a5729-b83e-4837-9b61-a6002dce1c0a.DR-10.0.somatic.maf.gz 470 TCGA-SKCM Simple Nucleotide Variation MAF 89.38 MB 48

Show 20~ entries « < - > | .

MuTect2 Variant Aggregation and Masking

o . =)

VarScan2 Variant Aggregation and Masking n

2]

MAF P

S

Choose Data Type and Workflow to select files



Use the GenomicDataCommons package to find and download
variants from the TCGA cutaneous melanoma dataset.

(GenomicDataCommons)
fnames = ()
GenomicDataCommons (-~ cases.project.proiject id
data_type
data_format
analysis.workflow_type )
O
()

And now take those data directly to maftools for analysis and
visualization.

(maftools)
melanoma = ( fnames[1])



m) EAI;IENB;:‘;N';:‘E;{:?TITUTE @ Home [Projects %% Exploration 4 Analysis £ Repository Q Quick Search Manage Sets #) Login = Cart [}

Files Cases «
oject Id n TCGA-SKCM Workflow Type n MuTect2 Variant Aggregation and Masking
Add a File Filter % Advanced Search
Data Format n n Masked Somatic Mutation

v File (2]
= Add All Files to Cart View 470 Cases in Exploration (# Browse Annotations

Q e.g. 142682.bam, 4f6e2e7a-b...

v Data Category
' Simple Nucleotide Variation n Files (1) Cases (470) 89.38 MB
« Data Type 9 Primary Site Project Data Category Data Type Data Format
Aggregated Somatic Mutation n
Masked Somatic Mutation n
v Experimental Strategy
WXS n Show More
 Workflow Type ) Showing 1 - 1 of 1 files = 1 JSON TSV
MuSE Variant Aggregation and Masking [ 1] ~ Access File Name Cases Project Data Category Data Format File Size Annotation:
MuTect2 Variant Aggregation and Masking n ™ &open TCGA.SKCM.mutect.4b7a5729-b83e-4837-9b61-a6002dce1c0a.DR-10.0.somatic.maf.gz 470 TCGA-SKCM Simple Nucleotide Variation MAF 89.38 MB 48]
SomaticSniper Variant Aggregation and M... n .
VarScan2 Variant Aggregation and Masking n
v Data Format b |
MAF (1]
T

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



Use the GenomicDataCommons package to find and download
variants from the TCGA cutaneous melanoma dataset.

(GenomicDataCommons)
fnames = ()
GenomicDataCommons (- cases.project.project_id
data_type
data_format
analveie workflow_ type ' )
()
)

And now take those data directly to maftools for analysis and
visualization.

(maftools)
melanoma = ( fnames[1])



m) EAI;IENB;:‘;N';:‘E;{:?TITUTE @ Home [Projects %% Exploration 4 Analysis £ Repository Q Quick Search Manage Sets #) Login = Cart [}

Files Cases «
oject Id n TCGA-SKCM Workflow Type n MuTect2 Variant Aggregation and Masking
Add a File Filter % Advanced Search
Data Format n n Masked Somatic Mutation

v File (2]
Q e.g. 142682.bam, 4f6e2e7a-b...
v Data Category
Simple Nucleotide Variation Files (1) Cases (470) 89.38 MB
Primary Site Project Data Category Data Type Data Format

(- ) - IO -

v Data Type
Aggregated Somatic Mutation
Masked Somatic Mutation

v Experimental Strategy ‘ ‘ ‘ ‘

WXS Show More
~ Workflow Type Showing'1 - 1fof ¥ files = | IF | JSON | Tsv
MuSE Variant Aggregation and Masking G' Access File Name Cases Project Data Category Data Format File Size Annotations
MuTect2 Variant Aggregation and Masking ™ &open TCGA.SKCM.mutect.4b7a5729-b83e-4837-9b61-a6002dce1c0a.DR-10.0.somatic.maf.gz 470 TCGA-SKCM Simple Nucleotide Variation MAF 89.38 MB 48
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Use the GenomicDataCommons package to find and download
variants from the TCGA cutaneous melanoma dataset.

(GenomicDataCommons)
fnames = ()
GenomicDataCommons (- cases.project.project_id
data_type
data_format
analysis.workflow_type ' )
()
()

And now take those data directly to maftools for analysis and
visualization.

(maftools)
melanoma = ( fnames[1])



Visualization

Oncoplot (encoploft)
Oncostrip (oncostrip)

Compare two cohorts (coOncoplot,
forestPlot)

Lollipop plot
(lollipopPlot)

TiTv plot (titv, plotTiTv)
Rainfall plot (rainfallPlot)
Genecloud (geneCloud)

GISTIC plots (gisticBubblePlot,
gisticChromPlot, gisticOncoPlot)

APOBEC and Signature plots
(plotApobecDiff, plotSignatures)

MAF summary (plotmafSummary)

Input MAF

read.maf

readGistic*
[ |

MAF object
|

Analysis

v

Set operation

Subset
(subsetMaf)

-

¢ i

MAF object
|

Variant Annotations

Variant annotations via oncotator
API (oncotate)

Annovar output to MAF
conversion (annovarToMaf)

ICGC simple somatic to MAF
(icgcSimpleMutationToOMAF)

Driver gene detection (oncodrive)

Mutual exclusive and co-occuring
events (somaticlnteractions)

Differentially mutated genes
(mafCompare)

De-novo Mutational Signature analysis
(trinucleotideMatrix,
extractSignatures)

APOBEC enrichment estimation
(trinucleotideMatrix)

Pan Cancer comparison
(pancanComparision)

Survival analysis (mafSurvival)

Heterogeneity estimation
(inferHeterogeneity, math.score)

Pfam domain summarization
(pfamDomains)

MutSig gene symbol correction
(prepareMutSig)

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




Use the GenomicDataCommons package to find and download
variants from the TCGA cutaneous melanoma dataset.

(GenomicDataCommons)
fnames = ()
GenomicDataCommons (- cases.project.project_id
data_type
data_format
analysis.workflow_type )

0)
0

And now take those data directly to maftools for analysis and
visualization.

(maftools)
melanoma = ( fnames[1])



Altered in 424 (90.79%) of 467 samples.
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# of Variants

SNP 1

INS 1

DEL 1

Variant Type Variant Classification SNV Class
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49%
45%
38%
36%
34%
34%
33%
33%
33%
33%
32%
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31%
31%
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31%
31%

Altered in 424 (90.79%) of 467 samples.

NRAS[2]

BRAF: [Somatic Mutation Rate: 49.89%]
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Qualities

Discoverable c 30} PHARMACODB -
| nSta ”able NIH NATIONAL CANCER INSTITUTE $ 2 N C B I

Reliable GDC Data Portal
el = ¥ DG'db
Supported
Integrated
Connected
Scalable
State-of-the-art
Community-driven

CWIC @ANCER

<A . -
£7 Early Detection Research Network C C I_E Cancer Cell Line
. Biomarkers: the key to early detection Enc ycC lo pe dia




Em Dockstore
| Al are

Sharing containerized tools |
and workflows

AnVIL — Rl
inverting &3 i s | ™ :
the data J—— =
sharing |

NHGRI's — ~

Jupyter ;
m Od e I Live code, equations, - -

J - . Analysis and comprehension
\_ visualizations and narratives / f— G l B \ : :
Y / — of genomic data in R
3 = Galaxy* 3

Accessible, reproducible,

COSt COﬂth'S, _and transparent research _/

security, data
volumes, 1000 Gercne P 1) T

Centers for Common Disease Genomics (CCDG) WGS, WXS 272,306 256,318

avoiding bitrot Girical Phenciypes

Canters for Mendelian Genomics (CMG) WGS 20,706 16,599
Clinical Phenotypas

Convergent Neuroscience WGS 2 300
Genotype-Tissue Exprassion (GTEx v8) WGS, RNAseq
Human Pangenome Reference Consortium (HPRC) Short & long-read WGS 5 47




Qualities

Discoverable
Installable
Reliable
Documented
Supported
Integrated
Connected
Scalable
State-of-the-art
Community-driven

m downloads top 5%
build timeout

DOI: 10.18129/B9.bioc.BiocParallel n

Bioconductor facilities for parallel evaluation

Bioconductor version: Release (3.6)

This package provides modified versions and novel implementation of functions for parallel evaluation,
tailored to use with Bioconductor objects.

Author: Bioconductor Package Maintainer [cre], Martin Morgan [aut], Valerie Obenchain [aut], Michel
Lang [aut], Ryan Thompson [aut]

Maintainer: Bioconductor Package Maintainer <maintainer at bioconductor.org>
Citation (from within R, enter ):

Morgan M, Obenchain V, Lang M and Thompson R (2017). BiocParallel: Bioconductor facilities for
parallel evaluation. R package version 1.12.0, https://github.com/Bioc uctor/BiocParallel.
Installation
To install this package, start R and enter:
## try http:// if https:// URLs are not supported

source("https://bioconductor.org/biocLite.R")
biocLite("BiocParallel")
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Qualities

Discoverable
Installable
Reliable
Documented
Supported
Integrated
Connected
Scalable
State-of-the-art
Community-driven

( > This repository ~ Search Pull requests Issues Marketplace Explore

Bioconductor / Contributions | :=~ © Watch~ 18

<> Code Issues 24 Pull requests 0 ZenHub Projects 0

Contribute Packages to Bioconductor

bioconductor

D 45 commits ¥ 1 branch © 0 releases

Branch: master v New pull request Create new file

mtmorgan add instructions to confirm web hook on creation

[£) CONTRIBUTING.md add instructions to confirm web hook on creation
[ README.md first commit

[E) issue_template.md Update the template to new source control material

README.md

Table of Contents

Contributing a Bioconductor Package
Starting the Submission Process
What to Expect

Adding a Web Hook

Submitting Related Packages
Additional Actions

Resources

Contributing a Bioconductor Package

Insights

Upload files




o~ _.....,- Search: _
B] O CO n d U C to r Install Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Developers » Packages: New Submissions
Source Code & Build Reports »
a - L ‘ I i ) Source code is stored in Git.
Software packages are built and
checked nightly. Build reports:

= Al
Release

Checklist Development

Submission _—
Revi Process Package Download Statistics

Additional Support

Introduction

Bioconductor Packages should

= Address areas of high-throughput genomic analysis where Bioconductor already makes significant Development Version »
contributions, e.g., sequencing, expression and other microarrays, flow cytometry, mass spectrometry,
image analysis; see biocViews. Bioconductor packages under
Interoperate with other Bioconductor packages, re-using common data structures (S4 classes and development:
methods) and existing infrastructure (e.g., rt e | () for input of common genomic
files). = Analysis software packages.
Adopt software best practices that enable reproducible research and use, such as full documentation = Annotation packages
and vignettes (including fully evaluated code) as well as commitment to long-term user support = Illustrative experiment data packages
through the Bioconductor support site.

Core value: open and engaged




O Search or jump to... / Pull requests Issues Marketplace Explore

Bioconductor / Contributions =

<> Code Issues 44 Pull requests 0 ZenHub

Contribute Packages to Biocondu

bioconductor

® 440pen v 1,155 Closed Labels v Projects v Milestones ~ Assignee ~

O quiizer NN C0 [ 9]

#1203 opened 7 hours ago by matmu 80of 8

© spanie! NN =

#1202 opened 4 days ago by RachelQueen1 80of 8

© muscat ETTERBEEHS E) WARNGS

#1201 opened 6 days ago by HelenalL.C 8of8

O ribor [ZiEliEWiRprogtess| VERSION BUMP REQUIRED Bi

#1200 opened 10 days ago by mjgeng 80of 8

© sspatHs [NINNNNNE €3 . 120

#1194 opened 17 days ago by nrosed Sign in now to use ZenHub

OK | VERSION BUMP REQUIRED

https://github.com/Bioconductor/Contributions
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Core Value: se <-SummarizedExperiment (

assays,

Reproducible research

colData,
exptData

e Recognize complexity in
high-throughput biological data

e \ersion control everything

e Continuous testing and
integration

e Text-based workflow (no GUI)

e Literate programming
approaches and documentation

e Education on tooling

e Numerous mechanisms for
FAIR data sharing

colData (se)

—_—~ _——
(/2]

@ ®
e =
(0] (0]
D RS
(2] (7]
o o
= =
© ©
(0] (0]
(VIS EL

rowData (se) assays (se) exptData (se)




Not just analysis packages

e AnnotationHub: More than 30,000 curated public reference datasets

o ENCODE
o UCSC tracks
o Organism databases for dozens of species

e ExperimentHub: User-submitted, curated data, code, documentation

o CuratedTCGAData
o CuratedMetagenomicsData

e Microarray annotation resources (more than 100 platforms, standardized)
e APl 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

< C QO 8 https://shiny.sph.cuny.edu/Bioc Shiny/ B 6% ¥ @ L ® 90

Select A Bioconductor Search through 70762 AnnotationHub resources from 3008 distinct species in Bioconductor
Hub

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

4/32 packages newly attached/loaded, see sessionInfo() for details.
> ah = AnnotationHub()

snapshotDate(): 2023-10-20

> smr = ah[["AH5079"]]

downloading 1 resources

retrieving 1 resource

> library(AnnotationHub)

|== | 100%
loading from cache
require("GenomicRanges")
> smr
GRanges object with 32537 ranges and 2 metadata columns:
S EIES ranges strand | name score
<Rle> <IRanges> <Rle> | <character> <numeric>
[1] chrl 566845-566876 - | chrl:566844-566876(u. . 20
[2] chrl 567544-567588 - | chrl:567543-567588(u. . 28
[3] chrl 567549-567602 + | chrl:567548-567602(u. . 45
[4] chrl 568187-568230 - | chrl:568186-568230(u.. 96



ExperimentHub ... 'coherent’' representations
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A package in development ... TumourMethData

> eso = TumourMethData::download meth dataset(dataset="cao esophageal wgbs hgl9")

[1] "A HDF5 SummarizedExperiment is already present in /home/vincent/TEMP/RtmpZeW

9 and is being returned”

> eso

class: RangedSummarizedExperiment

dim: 28217883 19

Imetadata(O) . : Samples |

assays(1l): beta | _{columns) )

rownames: NULL

rowData names(0):

colnames(19): N1 N2 ... T13 T15

colData names(6): patient id disease status ... tnm stags
survival months

___________

Features

-~

(Rows) )

(
1
1

rowRanges(se) metadata(se)
rowData(se) metadata(se)$modelFormula

subsetByOverlaps(se, roi) assays (se)

aésay(subsetByOverlaps(se roi))



Valerie Obenchain and Lori Shepherd

Modified: November 2017. Compiled: 02 May 2019

Contents

1 Overview

2 New resources
2.1 Notify Bioconductor team member
2.2 Building the data experiment package
2.3 Data objects
2.4 Metadata
2.5 Package review

3 Add additional resources

4 Bug fixes
4.1 Update the resource
4.2 Update the metadata

5 Remove resources
6 Uploading Data to S3
7 Validating
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Typically WGBS data can't "fit in memory"; HDFS5 is

> str(assay(eso))
Formal class 'DelayedMatrix' [package "DelayedArray"] with 1 slot
..@ seed:Formal class 'DelayedSetDimnames' [package "DelayedArray"] with 2 slots
..@ dimnames:List of 2
P = ANt =1
cal e o 2 ChE [1319]) "NLT "N2Y “Ne™ - IN7™ an
. ..@ seed :Formal class 'HDF5ArraySeed' [package "HDF5Array"] with 7 slots
.« .. ..@ filepath : chr "/home/vincent/.cache/R/ExperimentHub/611bdc2bc8 8590"

. .@ name : chr "beta"

..@ as sparse: logi FALSE

..@ type : chr NA

..@ dim : int [1:2] 28217883 19

..@ chunkdim : int [1:2] 1000000 1
pes v e e aa@sTAPStoVAl: num:NA
> head(rowRanges(eso))
GRanges object with 6 ranges and 0 metadata columns:

segnames ranges strand
<Rle> <IRanges> <Rle>
[1] chrl 10469 *

[2] chrl 10471 *
[3] chrl 10484 *

rai P S | TNnAON



Core value: reuse and interoperability

batch effect corr

colData

Features (genes)

\‘\
PCH: 26% varianca

1*B.lactating -1*B.pregnant

Average log CPM




Bioconductor: Education, Training, and Communit

g search: | N EEEEEEEEE
Bioconductor e

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Developers About

Install Learn

Get started with Bioconductor Master Bioconductor tools

Bioconductor provides tools for the
analysis and comprehension of high-
throughput genomic data.
Bioconductor uses the R statistical
programming language, and is open
source and open development. It Install R
has two releases each year, 1

and an active
user community. Bioconductor is
also available as an AMI (Amazon
Machine Image) and a series of
De

Use Develop

Create bioinformatic solutions with Contribute to Bioconductor

Bioconductor 3.6 is available. r
Bioconductor

Bioconductor £100

available.

Orchestrating high-throughput genomic
analysis with Bioconductor (abstract) and

learning and using Bioconductor.

Tweets

Core infrastructure Community contribution



Bioconductor Blog

Bioconductor community blog About Contributing €@ @ [ @ =% @)

Bioconductor community blog
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g Diversity (2)

GitHub Actions (1)
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Japanese (1)
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Goals, but challenging to measure

Turning users into (increasingly experienced) developers
e Developer mailing list & Slack #developers-forum
e Package review
e Conferences and Workshops
"Care" of the community
e Code of Conduct
e QOutreach including to underrepresented areas

e Internships giving opportunities to learn



MD

Events: 3 annual conferences

North American conference
BioC2024, BioC2023 by the numbers

e keynote talks
e awardees
attendees )

July 24-26,
Grand Rapids, USA ) g

European conference
EuroBioC2024,

workshops

September 4_6’ contributed sessions @ participating

countries

OXfOl'd, UK with 44 speakers workshops
. launched

Australasian conference posters

BioCAsia2024 @ X arships

late 2024, speakers a lightning session )
speakers

Sydney, Australia
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