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Bioconductor is not only for analysis packages

BioC resources and access to public databases

https://www.bioconductor.org/packages/release/BiocViews.html

• Software (1974)
• AssayDomain (791)
• BiologicalQuestion (822)
• Infrastructure (456)
• ResearchField (902)
• StatisticalMethod (727)
• Technology (1251)
• WorkflowStep (1081)
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•Workflow (28)
• AnnotationWorkflow (3)
• BasicWorkflow (5)
• EpigeneticsWorkflow (4)
• GeneExpressionWorkflow (11)
• GenomicVariantsWorkflow (2)
• ImmunoOncologyWorkflow (14)
• ProteomicsWorkflow (2)
• ResourceQueryingWorkflow (2)
• SingleCellWorkflow (2)

• ExperimentData (398)
• AssayDomainData (81)
• DiseaseModel (90)
• OrganismData (139)
• PackageTypeData (41)
• RepositoryData (94)
• ReproducibleResearch (22)
• SpecimenSource (103)
• TechnologyData (266)

•AnnotationData (971)
• ChipManufacturer (388)
• ChipName (196)
• CustomArray (2)
• CustomDBSchema (6)
• FunctionalAnnotation (31)
• Organism (634)
• PackageType (682)
• SequenceAnnotation (1)
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Visualization tools

BioC resources and access to public databases



NGS workflow management tools

BioC resources and access to public databases



Reporting tools

BioC resources and access to public databases

DESeq2Report::DESeq2Report(
dds = dds, 
project = "OsmoResponse", 
intgroup = "timepoint”

)



Retrieving specific experiments

BioC resources and access to public databases



Retrieving specific experiments

BioC resources and access to public databases

library(VariantAnnotation)
vcf <- readVcf(

system.file("extdata", "SonVariantsChr21.vcf.gz", package = "AshkenazimSonChr21"), 
genome = "hg19"

)
info(vcf)



Retrieving specific experiments



Bioconductor Annotation packages

BioC resources and access to public databases

BS

TxDb

org
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TxDb
BS



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

BioC resources and access to public databases



org packages

Different sources à different nomenclatures

BioC resources and access to public databases



org packages

BioC resources and access to public databases

Different sources à different nomenclatures



org packages

BioC resources and access to public databases

Different sources à different nomenclatures



org packages

BioC resources and access to public databases

convertIDs <- function(orgDb, ID, fromType, toType) {
df <- AnnotationDbi::select(

orgDb, 
columns = toType, 
keys = ID, 
keytype = fromType

)
}

Different sources à different nomenclatures



TxDb packages

A TxDb package connects a set of genomic coordinates to various transcript oriented features.

In other words, TxDb packages provide gene annotation models.

BioC resources and access to public databases



TxDb packages

BioC resources and access to public databases



TxDb packages

BioC resources and access to public databases



TxDb packages

BioC resources and access to public databases



TxDb packages

BioC resources and access to public databases



TxDb packages

• GenomicFeatures package is used to extract genomic features from TxDb databases (e.g. genes, exons, …)

BioC resources and access to public databases

transcripts(x, columns=c("tx_id", "tx_name"), filter=NULL, use.names=FALSE)
exons(x, columns="exon_id", filter=NULL, use.names=FALSE)
cds(x, columns="cds_id", filter=NULL, use.names=FALSE)
genes(x, columns="gene_id", filter=NULL, single.strand.genes.only=TRUE)
promoters(x, upstream=2000, downstream=200, use.names=TRUE, ...)



BSgenome packages

• BSgenome packages are data packages that contain the full genome sequences of a given organism.

BioC resources and access to public databases
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BSgenome packages

• BSgenome packages are data packages that contain the full genome sequences of a given organism.

• Biostrings package is used to interact with BSgenome databases

• You can extract sequences for a given Granges with …[…]

BioC resources and access to public databases



TxDb + BSgenome

BioC resources and access to public databases

# Get all introns from TxDb
int <- GenomicFeatures::intronsByTranscript(tx) %>% unlist()
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TxDb + BSgenome

BioC resources and access to public databases

function(tx, bs, org) {

# Get all introns from TxDb
int <- GenomicFeatures::intronsByTranscript(tx) %>% unlist()

# Get all intron 5’ ends and plot their seqLogo
int_donor <- resize(int, fix = 'start', 1) %>% resize(20, fix = 'center')
int_donor <- subsetByOverlaps(int_donor, as(seqinfo(bs), 'GRanges'), type = 'within')
p_donor <- bs[int_donor] %>% as.character() %>% ggseqlogo::ggseqlogo(namespace = 'ATCGN') +

ggtitle(paste0(org, ' splice donor’))

# Get all intron 3’ ends and plot their seqLogo
int_acceptor <- resize(int, fix = 'end', 1) %>% resize(20, fix = 'center')
int_acceptor <- subsetByOverlaps(int_acceptor, as(seqinfo(bs), 'GRanges'), type = 'within')
p_acceptor <- bs[int_acceptor] %>% as.character() %>% ggseqlogo::ggseqlogo(namespace = 'ATCGN') +

ggtitle(paste0(org, ' splice acceptor’))

# Return both plots as a list
return(list(p_donor, p_acceptor))

}



TxDb + BSgenome

BioC resources and access to public databases

TXs <- list(
TxDb.Scerevisiae.UCSC.sacCer3.sgdGene::TxDb.Scerevisiae.UCSC.sacCer3.sgdGene, 
TxDb.Celegans.UCSC.ce11.ensGene::TxDb.Celegans.UCSC.ce11.ensGene, 
TxDb.Dmelanogaster.UCSC.dm3.ensGene::TxDb.Dmelanogaster.UCSC.dm3.ensGene, 
TxDb.Drerio.UCSC.danRer11.refGene::TxDb.Drerio.UCSC.danRer11.refGene,
TxDb.Rnorvegicus.UCSC.rn6.refGene::TxDb.Rnorvegicus.UCSC.rn6.refGene, 
TxDb.Mmusculus.UCSC.mm10.knownGene::TxDb.Mmusculus.UCSC.mm10.knownGene, 
TxDb.Hsapiens.UCSC.hg38.knownGene::TxDb.Hsapiens.UCSC.hg38.knownGene, 
TxDb.Athaliana.BioMart.plantsmart28::TxDb.Athaliana.BioMart.plantsmart28

)
BSs <- list(

Biostrings::getSeq(BSgenome.Scerevisiae.UCSC.sacCer3::BSgenome.Scerevisiae.UCSC.sacCer3), 
Biostrings::getSeq(BSgenome.Celegans.UCSC.ce11::BSgenome.Celegans.UCSC.ce11), 
Biostrings::getSeq(BSgenome.Dmelanogaster.UCSC.dm3::BSgenome.Dmelanogaster.UCSC.dm3), 
Biostrings::getSeq(BSgenome.Drerio.UCSC.danRer11::BSgenome.Drerio.UCSC.danRer11), 
Biostrings::getSeq(BSgenome.Rnorvegicus.UCSC.rn6::BSgenome.Rnorvegicus.UCSC.rn6), 
Biostrings::getSeq(BSgenome.Mmusculus.UCSC.mm10::BSgenome.Mmusculus.UCSC.mm10), 
Biostrings::getSeq(BSgenome.Hsapiens.UCSC.hg38::BSgenome.Hsapiens.UCSC.hg38), 
Biostrings::getSeq(BSgenome.Athaliana.TAIR.TAIR9::BSgenome.Athaliana.TAIR.TAIR9) 

)
orgs <- list(

"Yeast", 
"Nematode", 
"Fly", 
"Fish", 
"Rat", 
"Mouse", 
"Human", 
"Plant"

)



TxDb + BSgenome

BioC resources and access to public databases

plotlist <- mapply(
function(tx, bs, org) {

# Get all introns from TxDb
int <- GenomicFeatures::intronsByTranscript(tx) %>% unlist()

# Get all intron 5’ ends and plot their seqLogo
int_donor <- resize(int, fix = 'start', 1) %>% resize(20, fix = 'center')
int_donor <- subsetByOverlaps(int_donor, as(seqinfo(bs), 'GRanges'), type = 'within')
p_donor <- bs[int_donor] %>% as.character() %>% ggseqlogo::ggseqlogo(namespace = 'ATCGN') +

ggtitle(paste0(org, ' splice donor’))

# Get all intron 3’ ends and plot their seqLogo
int_acceptor <- resize(int, fix = 'end', 1) %>% resize(20, fix = 'center')
int_acceptor <- subsetByOverlaps(int_acceptor, as(seqinfo(bs), 'GRanges'), type = 'within')
p_acceptor <- bs[int_acceptor] %>% as.character() %>% ggseqlogo::ggseqlogo(namespace = 'ATCGN') +

ggtitle(paste0(org, ' splice acceptor’))

# Return both plots as a list
return(list(p_donor, p_acceptor))

}, 
TXs, BSs, orgs, 
SIMPLIFY = FALSE

)
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plotlist <- mapply(
function(tx, bs, org) {

# Get all introns from TxDb
int <- GenomicFeatures::intronsByTranscript(tx) %>% unlist()

# Get all intron 5’ ends and plot their seqLogo
int_donor <- resize(int, fix = 'start', 1) %>% resize(20, fix = 'center')
int_donor <- subsetByOverlaps(int_donor, as(seqinfo(bs), 'GRanges'), type = 'within')
p_donor <- bs[int_donor] %>% as.character() %>% ggseqlogo::ggseqlogo(namespace = 'ATCGN') +

ggtitle(paste0(org, ' splice donor’))

# Get all intron 3’ ends and plot their seqLogo
int_acceptor <- resize(int, fix = 'end', 1) %>% resize(20, fix = 'center')
int_acceptor <- subsetByOverlaps(int_acceptor, as(seqinfo(bs), 'GRanges'), type = 'within')
p_acceptor <- bs[int_acceptor] %>% as.character() %>% ggseqlogo::ggseqlogo(namespace = 'ATCGN') +

ggtitle(paste0(org, ' splice acceptor’))

# Return both plots as a list
return(list(p_donor, p_acceptor))

}, 
TXs, BSs, orgs, 
SIMPLIFY = FALSE

)
cowplot::plot_grid(plotlist = purrr::flatten(plotlist), ncol = 2)



TxDb + BSgenome

BioC resources and access to public databases

Yeast Start codon Nematode Start codon

Fly Start codon Fish Start codon

Rat Start codon Mouse Start codon

Human Start codon Plant Start codon



AnnotationHub: retrieving release-specific files

• The AnnotationHub package provides a client interface to resources stored at the AnnotationHub web service

• It is different from AnnotationDbi-supported packages (e.g. orgDb or TxDb packages), since it allows access to files on top of 

databases
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AnnotationHub: retrieving release-specific files

• Queries are done using query(ah, “keyword”)

• Objects are retrieved using ah[[“…”]]
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