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compareAgainstL1000 Compare against L1000 datasets

Description

Compare against L1000 datasets

Usage

compareAgainstL1000(diffExprGenes, perturbations, cellLine,
method = c("spearman", "pearson", "gsea"), geneSize = 150,
pAdjustMethod = "BH")

Arguments

diffExprGenes Numeric: named vector of differentially expressed genes where the name of the
vector are gene names and the values are a statistic that represents significance
and magnitude of differentially expressed genes (e.g. t-statistics)

perturbations l1000perturbations object: file with L1000 loaded perturbations (check loadL1000perturbations)

cellLine Character: cell line(s)

method Character: comparison method (spearman, pearson or gsea)

geneSize Number: top and bottom differentially expressed genes to use for gene set en-
richment (GSE) (only used if method is gsea)

pAdjustMethod Character: method for p-value adjustment (for more details, see p.adjust.methods;
only used if method is spearman or pearson)

Value

Data table with correlation or GSEA results comparing differential gene expression values with
those associated with L1000 perturbations
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Examples

cellLine <- "HepG2"
data("l1000perturbationsSmallMolecules")
perturbations <- l1000perturbationsSmallMolecules
data("diffExprStat")

# Compare against L1000 using Spearman correlation
compareAgainstL1000(diffExprStat, perturbations, cellLine,

method="spearman")

# Compare against L1000 using Pearson correlation
compareAgainstL1000(diffExprStat, perturbations, cellLine,

method="pearson")

# Compare against L1000 using gene set enrichment analysis (GSEA)
compareAgainstL1000(diffExprStat, perturbations, cellLine, method="gsea")

cTRAP cTRAP package

Description

Compare differential gene expression results with those from big datasets (e.g. L1000), allowing to
infer which types of perturbations may explain the observed difference in gene expression.

Details

Input: To use this package, a named vector of differentially expressed gene metric is needed,
where its values represent the significance and magnitude of the differentially expressed genes (e.g.
t-statistic) and its names are gene symbols.

Workflow: The differentially expressed genes will be compared against selected perturbation con-
ditions by:

• Spearman or Pearson correlation with z-scores of differentially expressed genes after pertur-
bations from L1000. Use function compareAgainstL1000 with method = "spearman" or
method = "pearson"

• Gene set enrichment analysis (GSEA) using the (around) 12 000 genes from L1000. Use
function compareAgainstL1000 with method = gsea.

Available perturbation conditions for L1000 include:

• Cell line(s).

• Perturbation type (gene knockdown, gene upregulation or drug intake).

• Drug concentration.

• Time points.

Values for each perturbation type can be listed with getL1000perturbationTypes()

Output: The output includes a data frame of ranked perturbations based on the associated statistical
values and respective p-values.
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downloadENCODEknockdownMetadata

Download metadata for ENCODE knockdown experiments

Description

Download metadata for ENCODE knockdown experiments

Usage

downloadENCODEknockdownMetadata(cellLine = NULL, gene = NULL)

Arguments

cellLine Character: cell line

gene Character: target gene

Value

Data frame containing ENCODE knockdown experiment metadata

Examples

downloadENCODEknockdownMetadata("HepG2", "EIF4G1")

downloadENCODEsamples Download ENCODE samples

Description

Download ENCODE samples

Usage

downloadENCODEsamples(metadata)

Arguments

metadata Character: ENCODE metadata

Value

List of loaded ENCODE samples
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Examples

if (interactive()) {
# Download ENCODE metadata for a specific cell line and gene
cellLine <- "HepG2"
gene <- "EIF4G1"
ENCODEmetadata <- downloadENCODEknockdownMetadata(cellLine, gene)

# Download samples based on filtered ENCODE metadata
ENCODEsamples <- downloadENCODEsamples(ENCODEmetadata)

}

downloadL1000data Download L1000 data

Description

The data will be downloaded if not available

Usage

downloadL1000data(file, type = c("metadata", "geneInfo", "zscores"),
zscoresId = NULL)

Arguments

file Character: filepath

type Character: type of data to load

zscoresId Character: identifiers to partially load z-scores file (for performance reasons)

Value

Metadata as a data table

Examples

# Download L1000 metadata
l1000metadata <- downloadL1000data("l1000metadata.txt", "metadata")

# Download L1000 gene info
downloadL1000data("l1000geneInfo.txt", "geneInfo")

# Download L1000 zscores based on filtered metadata
l1000metadataKnockdown <- filterL1000metadata(

l1000metadata, cellLine="HepG2",
perturbationType="Consensus signature from shRNAs targeting the same gene")

if (interactive()) {
downloadL1000data("l1000zscores.gctx.gz", "zscores",

l1000metadataKnockdown$sig_id)
}
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filterL1000metadata Filter L1000 metadata

Description

Filter L1000 metadata

Usage

filterL1000metadata(metadata, cellLine = NULL, timepoint = NULL,
dosage = NULL, perturbationType = NULL)

Arguments

metadata Data frame: metadata

cellLine Character: cell line (if NULL, all values are loaded)

timepoint Character: timepoint (if NULL, all values are loaded)

dosage Character: dosage (if NULL, all values are loaded)
perturbationType

Character: type of perturbation (if NULL, all perturbation types are loaded)

Value

Filtered L1000 metadata

Examples

data("l1000metadata")
# l1000metadata <- downloadL1000data("l1000metadata.txt", "metadata")
filterL1000metadata(l1000metadata, cellLine="HEPG2", timepoint="2 h",

dosage="25 ng/mL")

getL1000conditions List available conditions in L1000 datasets

Description

Downloads metadata if not available

Usage

getL1000conditions(metadata, control = FALSE)

Arguments

metadata Data table: L1000 metadata

control Boolean: show controls for perturbation types?



getL1000perturbationTypes 7

Value

List of conditions in L1000 datasets

Examples

data("l1000metadata")
# l1000metadata <- downloadL1000data("l1000metadata.txt", "metadata")
getL1000conditions(l1000metadata)

getL1000perturbationTypes

Get perturbation types

Description

Get perturbation types

Usage

getL1000perturbationTypes()

Value

Perturbation types and respective codes as used by L1000 datasets

Examples

getL1000perturbationTypes()

loadL1000perturbations

Load L1000 perturbation data

Description

Load L1000 perturbation data

Usage

loadL1000perturbations(metadata, zscores, geneInfo,
sanitizeCompoundNames = FALSE)

Arguments

metadata Data frame: L1000 Metadata

zscores Data frame: GCTX z-scores

geneInfo Data frame: L1000 gene info
sanitizeCompoundNames

Boolean: replace identifiers with compound names
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Value

Perturbation data from L1000 as a data table

Examples

if (interactive()) {
metadata <- downloadL1000data("l1000metadata.txt", "metadata")
metadata <- filterL1000metadata(metadata, cellLine="HepG2")
zscores <- downloadL1000data("l1000zscores.gctx", "zscores",

metadata$sig_id)
geneInfo <- downloadL1000data("l1000geneInfo.txt", "geneInfo")
loadL1000perturbations(metadata, zscores, geneInfo)

}

performDifferentialExpression

Perform differential gene expression based on ENCODE data

Description

Perform differential gene expression based on ENCODE data

Usage

performDifferentialExpression(counts)

Arguments

counts Data frame: gene expression

Value

Data frame with differential gene expression results between knockdown and control

Examples

data("ENCODEsamples")

## Download ENCODE metadata for a specific cell line and gene
# cellLine <- "HepG2"
# gene <- "EIF4G1"
# ENCODEmetadata <- downloadENCODEknockdownMetadata(cellLine, gene)

## Download samples based on filtered ENCODE metadata
# ENCODEsamples <- downloadENCODEsamples(ENCODEmetadata)

counts <- prepareENCODEgeneExpression(ENCODEsamples)

# Remove low coverage (at least 10 counts shared across two samples)
minReads <- 10
minSamples <- 2
filter <- rowSums(counts[ , -c(1, 2)] >= minReads) >= minSamples
counts <- counts[filter, ]
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## Convert ENSEMBL identifier to gene symbol
# library(biomaRt)
# mart <- useDataset("hsapiens_gene_ensembl", useMart("ensembl"))
# genes <- sapply(strsplit(counts$gene_id, "\\."), `[`, 1)
# geneConversion <- getBM(filters="ensembl_gene_id", values=genes, mart=mart,
# attributes=c("ensembl_gene_id", "hgnc_symbol"))
# counts$gene_id <- geneConversion$hgnc_symbol[
# match(genes, geneConversion$ensembl_gene_id)]

## Perform differential gene expression analysis
# diffExpr <- performDifferentialExpression(counts)

plotL1000comparison Plot L1000 data comparison

Description

Plot L1000 data comparison

Usage

plotL1000comparison(object, perturbationID, topGenes = TRUE)

Arguments

object L1000 comparison object

perturbationID Character: perturbation identifier

topGenes Boolean: plot top (topGenes = TRUE) or bottom genes (topGenes = FALSE) in
case of plotting gene set enrichment analysis (GSEA)

Value

Plot illustrating the comparison with L1000 data

Examples

data("l1000perturbationsKnockdown")
cellLine <- "HepG2"
compareKnockdown <- list()

# Compare against L1000 using Spearman correlation
compareKnockdown$spearman <- compareAgainstL1000(

diffExprStat, l1000perturbationsKnockdown, cellLine, method="spearman")

# Compare against L1000 using Pearson correlation
compareKnockdown$pearson <- compareAgainstL1000(

diffExprStat, l1000perturbationsKnockdown, cellLine, method="pearson")

# Compare against L1000 using gene set enrichment analysis (GSEA) with the top
# and bottom 150 genes
compareKnockdown$gsea <- compareAgainstL1000(

diffExprStat, l1000perturbationsKnockdown, cellLine, method="gsea",
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geneSize=150)

EIF4G1knockdown <- grep("EIF4G1", compareKnockdown$gsea$genes, value=TRUE)
plotL1000comparison(compareKnockdown$spearman, EIF4G1knockdown)
plotL1000comparison(compareKnockdown$pearson, EIF4G1knockdown)
plotL1000comparison(compareKnockdown$gsea, EIF4G1knockdown)

prepareENCODEgeneExpression

Load an ENCODE gene expression data

Description

Load an ENCODE gene expression data

Usage

prepareENCODEgeneExpression(samples)

Arguments

samples List of loaded ENCODE samples

Value

Data frame containing gene read counts

Examples

data("ENCODEsamples")
## Download ENCODE metadata for a specific cell line and gene
# cellLine <- "HepG2"
# gene <- "EIF4G1"
# ENCODEmetadata <- downloadENCODEknockdownMetadata(cellLine, gene)

## Download samples based on filtered ENCODE metadata
# ENCODEsamples <- downloadENCODEsamples(ENCODEmetadata)

prepareENCODEgeneExpression(ENCODEsamples)
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