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scater-package Single-cell analysis toolkit for expression in R
Description

scater provides a class and numerous functions for the quality control, normalisation and visualisa-
tion of single-cell RNA-seq expression data.

Details

In particular, scater provides easy generation of quality control metrics and simple functions to
visualise quality control metrics and their relationships.
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areSizeFactorsCentred Check if the size factors are centred at unity

Description

Checks if each set of size factors is centred at unity, such that abundances can be reasonably com-
pared between features normalized with different sets of size factors.

Usage

areSizeFactorsCentred(object, centre = 1, tol = 1e-06)

Arguments
object an SCESet object containing multiple sets of size factors.
centre a numeric scalar, the value around which all sets of size factors should be cen-
tred.
tol a numeric scalar, the tolerance for testing equality of the mean of each size factor
set to centre.
Value

a SCESet object with centred size factors

Examples

data("sc_example_counts”)

data(”sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
keep_gene <- rowSums(counts(example_sceset)) > @

example_sceset <- example_sceset[keep_gene, ]

sizeFactors(example_sceset) <- runif(ncol(example_sceset))
areSizeFactorsCentred(example_sceset)

example_sceset <- normalize(example_sceset, centre=TRUE)
areSizeFactorsCentred(example_sceset)

arrange Arrange rows of pData(object) by variables.

Description

The SCESet returned will have cells ordered by the corresponding variable in pData(object).
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Usage

arrange(object, ...)

## S4 method for signature 'SCESet'

arrange(object, ...)

arrange.SCESet (object, ...)
Arguments

object A SCESet object.

Additional arguments to be passed to dplyr: :arrange to act on pData(object).

Value

An SCESet object.

Examples

data("sc_example_counts”)

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
example_sceset <- arrange(example_sceset, Cell_Cycle)

bootstraps Accessor and replacement for bootstrap results in an SCESet object

Description

SCESet objects can contain an of bootstrap expression values (for example, as generated by the
kallisto software for quantifying feature abundance). These functions conveniently access and re-
place the "bootstrap’ slot with the value supplied, which must be an matrix of the correct size,
namely the same number of rows and columns as the SCEset object as a whole.

Usage

bootstraps(object)
bootstraps(object) <- value
bootstraps.SCESet(object)

## S4 method for signature 'SCESet'
bootstraps(object)

## S4 replacement method for signature 'SCESet,array'’
bootstraps(object) <- value
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Arguments

object a SCESet object.

value an array of class "numeric” containing bootstrap expression values
Value

If accessing bootstraps slot of an SCESet, then an array with the bootstrap values, otherwise an
SCESet object containing new bootstrap values.

Author(s)
Davis McCarthy

Examples

data("sc_example_counts”)

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
bootstraps(example_sceset)

calcAverage Calculate average counts, adjusting for size factors or library size

Description

Calculate average counts per feature, adjusting them as appropriate to take into account for size
factors for normalization or library sizes (total counts).

Usage

calcAverage(object)
Arguments

object an SCESet object
Value

Vector of average count values with same length as number of features.

Examples

data("sc_example_counts")

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)

## calculate average counts
ave_counts <- calcAverage(example_sceset)
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calcIsExprs Calculate which features are expressed in which cells using a thresh-
old on observed counts, transcripts-per-million, counts-per-million,
FPKM, or defined expression levels.

Description
Calculate which features are expressed in which cells using a threshold on observed counts, transcripts-
per-million, counts-per-million, FPKM, or defined expression levels.

Usage

calcIsExprs(object, lowerDetectionLimit = NULL, exprs_values = NULL)

Arguments
object an SCESet object with expression and/or count data.
lowerDetectionLimit

numeric scalar giving the minimum expression level for an expression observa-
tion in a cell for it to qualify as expressed.

exprs_values character scalar indicating whether the count data ("counts"), the transformed
expression data ("exprs"), transcript-per-million ("tpm”), counts-per-million
("cpm") or FPKM ("fpkm") should be used to define if an observation is ex-
pressed or not. Defaults to the first available value of those options in the order
shown.

Value

a logical matrix indicating whether or not a feature in a particular cell is expressed.

Examples

data("sc_example_counts")

data("sc_example_cell_info")

example_sceset <- newSCESet(countData=sc_example_counts)
is_exprs(example_sceset) <- calcIsExprs(example_sceset, lowerDetectionLimit = 1,
exprs_values = "exprs")

calculateCPM Calculate counts per million (CPM)

Description

Calculate count-per-million (CPM) values from the count data.

Usage

calculateCPM(object, use.size.factors = TRUE)
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Arguments

object an SCESet object

use.size.factors
a logical scalar specifying whether the size factors should be used to construct
effective library sizes, or if the library size should be directly defined as the sum
of counts for each cell.

Value

Matrix of CPM values.

Examples

data("sc_example_counts"”)

data("sc_example_cell_info")

example_sceset <- newSCESet(countData = sc_example_counts)
cpm(example_sceset) <- calculateCPM(example_sceset)

calculateFPKM Calculate fragments per kilobase of exon per million reads mapped
(FPKM)

Description

Calculate fragments per kilobase of exon per million reads mapped (FPKM) values for expression
from counts for a set of features.

Usage

calculateFPKM(object, effective_length, use.size.factors = TRUE)

Arguments

object an SCESet object

effective_length
vector of class "numeric” providing the effective length for each feature in the
SCESet object

use.size.factors
a logical scalar, see calculateCPM

Value

Matrix of FPKM values.

Examples

data("sc_example_counts”)

data("sc_example_cell_info")

example_sceset <- newSCESet(countData = sc_example_counts)
effective_length <- rep(1000, 2000)

fpkm(example_sceset) <- calculateFPKM(example_sceset, effective_length)
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calculateQCMetrics Calculate QC metrics

Description

Calculate QC metrics

Usage

calculateQCMetrics(object, feature_controls = NULL, cell_controls = NULL,

nmads = 5, pct_feature_controls_threshold

Arguments

object

80)

an SCESet object containing expression values and experimental information.
Must have been appropriately prepared.

feature_controls

cell_controls

nmads

a named list containing one or more vectors (character vector of feature names,
logical vector, or a numeric vector of indices are all acceptable) used to identify
feature controls (for example, ERCC spike-in genes, mitochondrial genes, etc).

a character vector of cell (sample) names, or a logical vector, or a numeric vec-
tor of indices used to identify cell controls (for example, blank wells or bulk
controls).

numeric scalar giving the number of median absolute deviations to be used to
flag potentially problematic cells based on total_counts (total number of counts
for the cell, or library size) and total_features (number of features with non-
zero expression). For total_features, cells are flagged for filtering only if to-
tal_features is nmads below the median. Default value is 5.

pct_feature_controls_threshold

Details

numeric scalar giving a threshold for percentage of expression values accounted
for by feature controls. Used as to flag cells that may be filtered based on high
percentage of expression from feature controls.

Calculate useful quality control metrics to help with pre-processing of data and identification of
potentially problematic features and cells.

The following QC metrics are computed:

total_counts: Total number of counts for the cell (aka “library size”)

log10_total_counts: Total counts on the log10-scale

total_features: The number of endogenous features (i.e. not control features) for the cell that have
expression above the detection limit (default detection limit is zero)

filter_on_depth: Would this cell be filtered out based on its log10-depth being (by default) more
than 5 median absolute deviations from the median log10-depth for the dataset?

filter_on_coverage: Would this cell be filtered out based on its coverage being (by default) more
than 5 median absolute deviations from the median coverage for the dataset?
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filter_on_pct_counts_feature_controls: Should the cell be filtered out on the basis of having a
high percentage of counts assigned to control features? Default threshold is 80 percent (i.e.
cells with more than 80 percent of counts assigned to feature controls are flagged).

counts_feature_controls: Total number of counts for the cell that come from (one or more sets of
user-defined) control features. Defaults to zero if no control features are indicated. If more
than one set of feature controls are defined (for example, ERCC and MT genes are defined as
controls), then this metric is produced for all sets, plus the union of all sets (so here, we get
columns counts_feature_controls_ERCC, counts_feature_controls_MT and counts_feature_controls).

logl10_counts_feature_controls: Just as above, the total number of counts from feature controls,
but on the logl10-scale. Defaults to zero (i.e.~log10(0 + 1), offset to avoid negative infinite
values) if no feature control are indicated.

pct_counts_feature_controls: Just as for the counts described above, but expressed as a percent-
age of the total counts. Defined for all control sets and their union, just like the raw counts.
Defaults to zero if no feature controls are defined.

filter_on_pct_counts_feature_controls: Would this cell be filtered out on the basis that the per-
centage of counts from feature controls is higher than a defined threhold (default is 80%)? Just
as with counts_feature_controls, this is defined for all control sets and their union.

pct_counts_top_5S0_features: What percentage of the total counts is accounted for by the 50
highest-count features? Also computed for the top 100 and top 200 features, with the ob-
vious changes to the column names. Note that the top “X” percentage will not be computed if
the total number of genes is less than “X”.

pct_dropout: Percentage of features that are not “detectably expressed”, i.e. have expression be-
low the lowerDetectionLimit threshold.

counts_endogenous_features: Total number of counts for the cell that come from endogenous
features (i.e. not control features). Defaults to ‘depth‘ if no control features are indicated.

log10_counts_endogenous_features: Total number of counts from endogenous features on the
log10-scale. Defaults to all counts if no control features are indicated.

n_detected_feature_controls: Number of defined feature controls that have expression greater
than the threshold defined in the object (that is, they are “detectably expressed”; see object@lowerDetectionLimi1
to check the threshold). As with other metrics for feature controls, defined for all sets of fea-
ture controls (set names appended as above) and their union. So we might commonly get
columns n_detected_feature_controls_ERCC, n_detected_feature_controls_MT and
n_detected_feature_controls (ERCC and MT genes detected).

is_cell_control: Has the cell been defined as a cell control? If more than one set of cell con-
trols are defined (for example, blanks and bulk libraries are defined as cell controls), then
this metric is produced for all sets, plus the union of all sets (so we could typically get
columns is_cell_control_Blank, is_cell_control_Bulk,and is_cell_control, the lat-
ter including both blanks and bulks as cell controls).

These cell-level QC metrics are added as columns to the “phenotypeData” slot of the SCESet object
so that they can be inspected and are readily available for other functions to use. Furthermore,
wherever “counts” appear in the above metrics, the same metrics will also be computed for “exprs”,
“tpm” and “fpkm” values (if TPM and FPKM values are present in the SCESet object), with the
appropriate term replacing “counts” in the name. The following feature-level QC metrics are also
computed:

mean_exprs: The mean expression level of the gene/feature.

exprs_rank: The rank of the feature’s mean expression level in the cell.

n_cells_exprs: The number of cells for which the expression level of the feature is above the de-
tection limit (default detection limit is zero).
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total_feature_counts: The total number of counts assigned to that feature across all cells.
log10_total_feature_counts: Total feature counts on the log10-scale.

pct_total_counts: The percentage of all counts that are accounted for by the counts assigned to the
feature.

pct_dropout: The percentage of all cells that have no detectable expression (i.e. is_exprs(object)
is FALSE) for the feature.

is_feature_control: Is the feature a control feature? Default is ‘FALSE‘ unless control features
are defined by the user. If more than one feature control set is defined (as above), then a
column of this type is produced for each control set (e.g. here, is_feature_control_ERCC
and is_feature_control_MT) as well as the column named is_feature_control, which
indicates if the feature belongs to any of the control sets.

These feature-level QC metrics are added as columns to the “featureData” slot of the SCESet object
so that they can be inspected and are readily available for other functions to use. As with the cell-
level metrics, wherever “counts” appear in the above, the same metrics will also be computed for
“exprs”, “tpm” and “fpkm” values (if TPM and FPKM values are present in the SCESet object),
with the appropriate term replacing “counts” in the name.

Value

an SCESet object

Examples

data("sc_example_counts”)

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data=sc_example_cell_info)
rownames(pd) <- pd$Cell

example_sceset <- newSCESet(countData=sc_example_counts, phenoData=pd)
example_sceset <- calculateQCMetrics(example_sceset)

## with a set of feature controls defined
example_sceset <- calculateQCMetrics(example_sceset, feature_controls = 1:40)

## with a named set of feature controls defined
example_sceset <- calculateQCMetrics(example_sceset,
feature_controls = 1list(ERCC = 1:40))

calculateTPM Calculate transcripts-per-million (TPM)

Description

Calculate transcripts-per-million (TPM) values for expression from counts for a set of features.

Usage

calculateTPM(object, effective_length = NULL, calc_from = "counts")
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Arguments

object an SCESet object

effective_length
vector of class "numeric” providing the effective length for each feature in the
SCESet object

non

calc_from character string indicating whether to compute TPM from "counts”, "norm_counts”,
"fpkm" or "norm_fpkm". Default is to use "counts”, in which case the effective_length
argument must be supplied.

Value

Matrix of TPM values.

Examples

data("sc_example_counts"”)

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)

example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)

effective_length <- rep(1000, 2000)

tpm(example_sceset) <- calculateTPM(example_sceset, effective_length,
calc_from = "counts")

## calculate from FPKM

fpkm(example_sceset) <- calculateFPKM(example_sceset, effective_length)

tpm(example_sceset) <- calculateTPM(example_sceset, effective_length,
calc_from = "fpkm")

cellNames<- Get or set cell names from an SCESet object

Description

Get or set cell names from an SCESet object
Usage

cellNames(object) <- value

cellNames(object)

## S4 replacement method for signature 'SCESet,vector'
cellNames(object)<-value

Arguments

object An SCESet object.

value a vector of cell names to apply to the SCESet object.



cellPairwiseDistances 13

Details

Simply a wrapper to sampleNames.

Value

A vector of cell names.

Author(s)
Davis McCarthy

Examples

data("sc_example_counts”)

data(”sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
cellNames(example_sceset)

data("sc_example_counts”)

data("sc_example_cell_info")

example_sceset <- newSCESet(countData = sc_example_counts)
cellNames(example_sceset) <- 1:ncol(example_sceset)

cellPairwiseDistances cellPairwiseDistances in an SCESet object

Description

SCESet objects can contain a matrix of pairwise distances between cells. These functions conve-
niently access and replace the cell pairwise distances with the value supplied, which must be a ma-
trix of the correct size. The function cellDist is simply shorthand for cellPairwiseDistances.

Usage

cellPairwiseDistances(object)
cellPairwiseDistances(object) <- value
cellDist(object)

cellDist(object) <- value
cellPairwiseDistances.SCESet(object)

## S4 method for signature 'SCESet'
cellPairwiseDistances(object)

cellDistSCESet (object)

## S4 method for signature 'SCESet'
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cellDist(object)

## S4 replacement method for signature 'SCESet,matrix’
cellPairwiseDistances(object) <- value

## S4 replacement method for signature 'SCESet,dist'
cellPairwiseDistances(object) <- value

## S4 replacement method for signature 'SCESet,matrix’
cellDist(object) <- value

## S4 replacement method for signature 'SCESet,dist'
cellDist(object) <- value

Arguments

object a SCESet object.

value a matrix of class "numeric"” containing cell pairwise distances
Value

An SCESet object containing new cell pairwise distances matrix.

Author(s)
Davis McCarthy

Examples

data("sc_example_counts"”)

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
cellPairwiseDistances(example_sceset)

counts

counts Accessors for the 'counts’ element of an SCESet object.

Description

The counts element holds the count data as a matrix of non-negative integer count values, one row
for each feature (gene, exon, region, etc), and one column for each cell. It is an element of the

assayData slot of the SCESet object.

Usage
## S4 method for signature 'SCESet'

counts(object)

## S4 replacement method for signature 'SCESet,matrix’
counts(object)<-value
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## S4 method for signature 'SCESet'
counts(object)

## S4 replacement method for signature 'SCESet,matrix’
counts(object) <- value

Arguments
object a SCESet object.
value an integer matrix
Value

A matrix of count values.

Author(s)
Davis McCarthy

Examples

data("sc_example_counts”)

data("sc_example_cell_info")

example_sceset <- newSCESet(countData = sc_example_counts)
counts(example_sceset)

cpm Accessors for the ‘cpm’ (counts per million) element of an SCESet
object.

Description

The cpm element of the arrayData slot in an SCESet object holds a matrix containing counts-per-
million values. It has the same dimensions as the ’exprs’ and ’counts’ elements, which hold the
transformed expression data and count data, respectively.

Usage
cpm(object)
cpm(object) <- value

## S4 method for signature 'SCESet'
cpm(object)

## S4 replacement method for signature 'SCESet,matrix’
cpm(object)<-value

## S4 method for signature 'SCESet'
cpm(object)
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## S4 replacement method for signature 'SCESet,matrix’
cpm(object) <- value

Arguments

object a SCESet object.

value a matrix of class "numeric”
Value

a matrix of counts-per-million values

Author(s)
Davis McCarthy

Examples

data("sc_example_counts”)

data("sc_example_cell_info")

example_sceset <- newSCESet(countData=sc_example_counts)
cpm(example_sceset)[1:10, 1:6]

fData<-,SCESet,AnnotatedDataFrame-method
Replaces featureData in an SCESet object

Description

SCESet objects contain feature information (inherited from the ExpressionSet class). This func-
tion conveniently replaces the feature data with the value supplied, which must be an Annotated-
DataFrame.

Usage

## S4 replacement method for signature 'SCESet,AnnotatedDataFrame'
fData(object) <- value

## S4 replacement method for signature 'SCESet,data.frame'
fData(object) <- value

Arguments

object An SCESet object.

value an AnnotatedDataFrame with updated featureData to replace existing
Value

A matrix of expression count data, where rows correspond to features (e.g. genes) and columns
correspond to cells.
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Examples

## Not run:

data("sc_example_counts”)

data(”sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
fData(example_sceset)

## End(Not run)

featureControlInfo featureControllnfo in an SCESet object

Description

Each SCESet object stores optional information about the controls in the featureControlInfo
slot. These functions can be used to access, replace or modify this information.

Usage

featureControlInfo(object)
featureControlInfo(object) <- value
featureControlInfo.SCESet(object)

## S4 method for signature 'SCESet'
featureControlInfo(object)

## S4 replacement method for signature 'SCESet,AnnotatedDataFrame'’
featureControlInfo(object) <- value

Arguments
object a SCESet object.
value an AnnotatedDataFrame object, where each row contains information for a sin-
gle set of control features.
Value

An SCESet object containing new feature control information.

Author(s)

Aaron Lun
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Examples

data("sc_example_counts”)
data("sc_example_cell_info")
pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
example_sceset <- calculateQCMetrics(example_sceset,
feature_controls = list(ERCC = 1:40, Mito=41:50))
featureControlInfo(example_sceset)
featureControlInfo(example_sceset)$IsSpike <- c(TRUE, FALSE)

featurePairwiseDistances
featurePairwiseDistances in an SCESet object

Description

SCESet objects can contain a matrix of pairwise distances between features (e.g. genes, transcripts).
These functions conveniently access and replace the gene pairwise distances with the value sup-
plied, which must be a matrix of the correct size. The function featDist is simply shorthand for
featurePairwiseDistances.

Usage

featurePairwiseDistances(object)
featurePairwiseDistances(object) <- value
featDist(object)

featDist(object) <- value
featurePairwiseDistancesSCESet(object)

## S4 method for signature 'SCESet'
featurePairwiseDistances(object)

featDistSCESet(object)

## S4 method for signature 'SCESet'

featDist(object)

## S4 replacement method for signature 'SCESet,matrix’
featurePairwiseDistances(object) <- value

## S4 replacement method for signature 'SCESet,dist'
featurePairwiseDistances(object) <- value

## S4 replacement method for signature 'SCESet,matrix’
featDist(object) <- value

## S4 replacement method for signature 'SCESet,dist'
featDist(object) <- value



filter
Arguments

object a SCESet object.

value a matrix of class "numeric” containing feature pairwise distances
Value

An SCESet object containing new feature pairwise distances matrix.

Author(s)
Davis McCarthy

Examples

data("sc_example_counts"”)

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
featurePairwiseDistances(example_sceset)
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filter Return SCESet with cells matching conditions.

Description

Subsets the columns (cells) of a SCESet based on matching conditions in the rows of pData(object).

Usage
filter(object, ...)

## S4 method for signature 'SCESet'

filter(object, ...)

filter.SCESet(object, ...)
Arguments

object A SCESet object.

Additional arguments to be passed to dplyr: :filter to act on pData(object).

Value

An SCESet object.

Examples

data("sc_example_counts”)

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData

= pd)
example_sceset_treatl <- filter(example_sceset, Treatment == "treat1")
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findImportantPCs

findImportantPCs

Find most important principal components for a given variable

Description

Find most important principal components for a given variable

Usage

findImportantPCs(object, variable = "total_features”,
plot_type = "pcs-vs-vars”, exprs_values = "exprs”, ntop = 500,

feature_set =

Arguments

object

variable

plot_type

exprs_values

ntop

feature_set

scale_features

theme_size

Details

NULL, scale_features = TRUE, theme_size = 10)

an SCESet object containing expression values and experimental information.
Must have been appropriately prepared.

character scalar providing a variable name (column from pData(object)) for
which to determine the most important PCs.

character string, indicating which type of plot to produce. Default, "pairs-pcs”
produces a pairs plot for the top 5 PCs based on their R-squared with the variable
of interest. A value of "pcs-vs-vars" produces plots of the top PCs against the
variable of interest.

which slot of the assayData in the object should be used to define expression?

Valid options are "counts", "tpm", "fpkm" and "exprs" (default), or anything else
in the object added manually by the user.

numeric scalar indicating the number of most variable features to use for the
PCA. Default is 500, but any ntop argument is overrided if the feature_set
argument is non-NULL.

character, numeric or logical vector indicating a set of features to use for the
PCA. If character, entries must all be in featureNames(object). If numeric,
values are taken to be indices for features. If logical, vector is used to index
features and should have length equal to nrow(object).

logical, should the expression values be standardised so that each feature has
unit variance? Default is TRUE.

numeric scalar providing base font size for ggplot theme.

Plot the top 5 or 6 most important PCs (depending on the plot_type argument for a given variable.
Importance here is defined as the R-squared value from a linear model regressing each PC onto the

variable of interest.

Value

a ggplot plot object
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Examples

data("sc_example_counts”)

data("sc_example_cell_info")

pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)

rownames(pd) <- pd$Cell

example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
drop_genes <- apply(exprs(example_sceset), 1, function(x) {var(x) == 0})
example_sceset <- example_sceset[!drop_genes, ]

example_sceset <- calculateQCMetrics(example_sceset)
findImportantPCs(example_sceset, variable="total_features"”)

fpkm Accessors for the 'fpkm’ (fragments per kilobase of exon per million
reads mapped) element of an SCESet object.

Description

The fpkm element of the arrayData slot in an SCESet object holds a matrix containing fragments per
kilobase of exon per million reads mapped (FPKM) values. It has the same dimensions as the "exprs’
and ’counts’ elements, which hold the transformed expression data and count data, respectively.

Usage
fpkm(object)
fpkm(object) <- value

## S4 method for signature 'SCESet'
fpkm(object)

## S4 replacement method for signature 'SCESet,matrix’
fpkm(object)<-value

## S4 method for signature 'SCESet'
fpkm(object)

## S4 replacement method for signature 'SCESet,matrix’
fpkm(object) <- value

Arguments

object a SCESet object.

value a matrix of class "numeric”
Value

a matrix of FPKM values

Author(s)
Davis McCarthy
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Examples

data("sc_example_counts”)

data(”"sc_example_cell_info")

example_sceset <- newSCESet(countData = sc_example_counts)
fpkm(example_sceset)

fromCellDataSet Convert a CellDataSet fo an SCESet

Description

Convert a Cel1lDataSet to an SCESet

Usage

fromCellDataSet(cds, exprs_values = "tpm", logged = FALSE,
logExprsOffset = 1)

Arguments

cds A CellDataSet from the monocle package

exprs_values What should exprs(cds) be mapped to in the SCESet? Should be one of "ex-

prS”’ "tpm”’ prkm"’ ”COuntS"
logged logical, if exprs_values="exprs", are the expression values already on the
log2 scale, or not?

logExprsOffset numeric, value to add prior to log-transformation.

Value

An object of class SCESet

Examples

data("sc_example_counts”)
data("sc_example_cell_info")
pd <- new("AnnotatedDataFrame”, data = sc_example_cell_info)
example_sceset <- newSCESet(countData = sc_example_counts, phenoData = pd)
if ( requireNamespace("monocle”) ) {

# cds <- toCellDataSet(example_sceset) # not run

# sceset <- fromCellDataSet(cds) # not run
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getBMFeatureAnnos Get feature annotation information from Biomart

Description

Use the biomaRt package to add feature annotation information to an SCESet.

Usage
getBMFeatureAnnos(object, filters = "ensembl_transcript_id",
attributes = c("ensembl_transcript_id", "ensembl_gene_id", feature_symbol,
"chromosome_name"”, "transcript_biotype”, "transcript_start"”, "transcript_end”,
"transcript_count”), feature_symbol = "mgi_symbol”,
feature_id = "ensembl_gene_id", biomart = "ENSEMBL_MART_ENSEMBL",
dataset = "mmusculus_gene_ensembl”, host = "www.ensembl.org")
Arguments
object an SCESet object
filters character vector defining the "filters" terms to pass to the biomaRt::getBM func-
tion.
attributes character vector defining the biomaRt attributes to pass to the attributes ar-
gument of getBM.

feature_symbol character string defining the biomaRt attribute to be used to define the symbol to
be used for each feature (which appears as the feature_symbol in fData(object),
subsequently). Default is "mgi_symbol”, gene symbols for mouse. This should
be changed if the organism is not Mus musculus!

feature_id character string defining the biomaRt attribute to be used to define the ID to
be used for each feature (which appears as the feature_id in fData(object),
subsequently). Default is "ensembl_gene_id"”, Ensembl gene IDs for mouse.
This should be changed if the organism is not Mus musculus!

biomart character string defining the biomaRt to be used. Default is "ENSEMBL_MART_ENSEMBL ".

dataset character string defining the biomaRt dataset to use. Default is "mmusculus_gene_ensembl”,
which should be changed if the organism is not the mouse!

host optional character string argument which can be used to select a particular "host"
from biomaRt to use. Useful for accessing archived versions of biomaRt data.
Default is "www.ensembl.org", in which case the current version of the biomaRt
(now hosted by Ensembl) is used.

Details

See the documentation for the biomaRt package, specifically for the functions useMart and getBM,
for information on what are permitted values for the filters, attributes, biomart, dataset and host
arguments.

Value

an SCESet object
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Examples

## Not run:
object <- getBMFeatureAnnos(object)

## End(Not run)

get_exprs

getExprs Retrieve a representation of gene expression

Description

Deprecated from scater version 1.3.29.

Usage

getExprs(object)
Arguments

object An object of type SCESet
Value

A matrix representation of expression values.

get_exprs Generic accessor for expression data from an SCESet object.

Description

Access by name a matrix of expression values, one row for each feature (gene, exon, region, etc),
and one column for each cell stored an element of the assayData slot of the SCESet object.

Usage

get_exprs(object, exprs_values, ...)

## S4 method for signature 'SCESet'
get_exprs(object, exprs_values, warning = TRUE)

## S4 method for signature 'SCESet'
get_exprs(object, exprs_values = "exprs"”, warning = TRUE)
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Arguments

object a SCESet object.

exprs_values  character string indicating which values should be used as the expression values
for this plot. Valid arguments are "tpm” (transcripts per million), "norm_tpm"
(normalised TPM values), "fpkm” (FPKM values), "norm_fpkm" (normalised
FPKM values), "counts” (counts for each feature), "norm_counts”, "cpm”
(counts-per-million), "norm_cpm” (normalised counts-per-million), "exprs” (what-
ever is in the 'exprs' slot of the SCESet object; default), "norm_exprs" (nor-
malised expression values) or "stand_exprs” (standardised expression values)
or any other slots that have been added to the "assayData” slot by the user.

further arguments passed to get_exprs.SCESet

warning a logical scalar specifying whether a warning should be raised, and NULL re-
turned, if the requested expression values are not present in object. Otherwise,
an error will be thrown.

Value

a matrix of expression values

Author(s)
Davis McCarthy

Examples

data("sc_example_counts”)

data("sc_example_cell_info")

example_sceset <- newSCESet(countData = sc_example_counts)
get_exprs(example_sceset, "counts")

## new slots can be defined and accessed

set_exprs(example_sceset, "scaled_counts”) <- t(t(counts(example_sceset)) /
colSums(counts(example_sceset)))

get_exprs(example_sceset, "scaled_counts”)[1:6, 1:6]

isOutlier Identify if a cell is an outlier based on a metric

Description
Convenience function to determine which values for a metric are outliers based on median-absolute-
deviation (MAD).

Usage

isOutlier(metric, nmads = 5, type = c("both”, "lower”, "higher"),
log = FALSE, subset = NULL, batch = NULL)
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Arguments

metric

nmads

type

log

subset

batch

Value

isSpike

numeric or integer vector of values for a metric

scalar, number of median-absolute-deviations away from median required for a
value to be called an outlier

character scalar, choice indicate whether outliers should be looked for at both
tails (default: "both") or only at the lower end ("lower") or the higher end
("higher")

logical, should the values of the metric be transformed to the log10 scale before
computing median-absolute-deviation for outlier detection?

logical or integer vector, which subset of values should be used to calculate
the median/MAD? If NULL, all values are used. Missing values will trigger a
warning and will be automatically ignored.

factor of length equal to metric, specifying the batch to wh