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absent-methods Determine which peaks are absent / present in a sample class

Description

Determine which peaks are absent / present in a sample class

Arguments

object xcmsSet-class object

class Name of a sample class from sampclass

minfrac minimum fraction of samples necessary in the class to be absent/present
Details

Determine which peaks are absent / present in a sample class The functions treat peaks that are only
present because of fillPeaks correctly, i.e. does not count them as present.

Value

An logical vector with the same length as nrow(groups(object)).

Methods

object = "'xcmsSet"' absent(object, ...) present(object, ...)

See Also

group diffreport

adjustRtime Alignment: Retention time correction methods.

Description

The adjustRtime method(s) perform retention time correction (alignment) between chromatograms
of different samples. These methods are part of the modernized xcms user interface.

The implemented retention time adjustment methods are:

peakGroups retention time correction based on aligment of features (peak groups) present in
most/all samples. See adjustRtime-peakGroups for more details.

obiwarp alignment based on the complete mz-rt data. This method does not require any identified
peaks or defined features. See adjustRtime-obiwarp for more details.

Author(s)

Johannes Rainer
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See Also

retcor for the old retention time correction methods. plotAdjustedRtime for visualization of
alignment results.

Other retention time correction methods: adjustRtime-obiwarp, adjustRtime-peakGroups

adjustRtime-obiwarp Align retention times across samples using Obiwarp

Description

This method performs retention time adjustment using the Obiwarp method [Prince 2006]. It is
based on the code at http://obi-warp.sourceforge.net but supports alignment of multiple
samples by aligning each against a center sample. The alignment is performed directly on the
profile-matrix and can hence be performed independently of the peak detection or peak group-
ing.

The ObiwarpParam class allows to specify all settings for the retention time adjustment based on
the obiwarp method. Class Instances should be created using the ObiwarpParam constructor.

binSize,binSize<-: getter and setter for the binSize slot of the object.
centerSample,centerSample<-: getter and setter for the centerSample slot of the object.
response,response<-: getter and setter for the response slot of the object.

distFun,distFun<-: getter and setter for the distFun slot of the object.

gapInit,gapInit<-: getter and setter for the gapInit slot of the object.
gapExtend,gapExtend<-: getter and setter for the gapExtend slot of the object.
factorDiag,factorDiag<-: getter and setter for the factorDiag slot of the object.
factorGap,factorGap<-: getter and setter for the factorGap slot of the object.
localAlignment,localAlignment<-: getter and setter for the localAlignment slot of the object.
initPenalty,initPenalty<-: getter and setter for the initPenalty slot of the object.

adjustRtime, XCMSnExp,ObiwarpParam: performs retention time correction/alignment based on
the total mz-rt data using the obiwarp method.

Usage

ObiwarpParam(binSize = 1, centerSample = integer(), response = 1L,
distFun = "cor_opt"”, gapInit = numeric(), gapExtend = numeric(),
factorDiag = 2, factorGap = 1, localAlignment = FALSE,
initPenalty = 0)

## S4 method for signature 'OnDiskMSnExp,ObiwarpParam’
adjustRtime(object, param)

## S4 method for signature 'ObiwarpParam'
show(object)

## S4 method for signature 'ObiwarpParam’
binSize(object)
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adjustRtime-obiwarp

## S4 replacement method for signature 'ObiwarpParam’
binSize(object) <- value

## S4 method for signature 'ObiwarpParam'
centerSample(object)

## S4 replacement method for signature 'ObiwarpParam'
centerSample(object) <- value

## S4 method for signature 'ObiwarpParam'
response(object)

## S4 replacement method for signature 'ObiwarpParam’
response(object) <- value

## S4 method for signature 'ObiwarpParam'
distFun(object)

## S4 replacement method for signature 'ObiwarpParam’
distFun(object) <- value

## S4 method for signature 'ObiwarpParam'
gapInit(object)

## S4 replacement method for signature 'ObiwarpParam’
gapInit(object) <- value

## S4 method for signature 'ObiwarpParam’
gapExtend(object)

## S4 replacement method for signature 'ObiwarpParam’
gapExtend(object) <- value

## S4 method for signature 'ObiwarpParam'
factorDiag(object)

## S4 replacement method for signature 'ObiwarpParam’
factorDiag(object) <- value

## S4 method for signature 'ObiwarpParam'
factorGap(object)

## S4 replacement method for signature 'ObiwarpParam’
factorGap(object) <- value

## S4 method for signature 'ObiwarpParam'
localAlignment(object)

## S4 replacement method for signature 'ObiwarpParam’
localAlignment(object) <- value

## S4 method for signature 'ObiwarpParam'
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initPenalty(object)

## S4 replacement method for signature 'ObiwarpParam'
initPenalty(object) <- value

## S4 method for signature 'XCMSnExp,ObiwarpParam'
adjustRtime(object, param)

Arguments

binSize numeric(1) defining the bin size (in mz dimension) to be used for the profile
matrix generation. See step parameter in profile-matrix documentation for
more details.

centerSample integer (1) defining the index of the center sample in the experiment. It de-
faults to floor (median(1:1length(fileNames(object)))).

response numeric(1) defining the responsiveness of warping with response = 0 giving
linear warping on start and end points and response = 100 warping using all
bijective anchors.

distFun character defining the distance function to be used. Allowed values are "cor”
(Pearson’s correlation), "cor_opt” (calculate only 10% diagonal band of dis-
tance matrix; better runtime), "cov” (covariance), "prd” (product) and "euc”
(Euclidian distance). The default value is distFun = "cor_opt".

gapInit numeric(1) defining the penalty for gap opening. The default value for gapInit
depends on the value of distFun: for distFun = "cor” and distFun = "cor_opt”
itis 0.3, fordistFun = "cov” anddistFun = "prd” 0.0 and for distFun = "euc”

0.9.
gapExtend numeric(1) defining the penalty for gap enlargement. The default value for
gapExtend depends on the value of distFun, for distFun = "cor"” and distFun = "cor_opt”
it is 2.4, for distFun = "cov" 11.7, for distFun = "euc” 1.8 and for
distFun = "prd"” 7.8.
factorDiag numeric(1) defining the local weight applied to diagonal moves in the align-
ment.
factorGap numeric(1) defining the local weight for gap moves in the alignment.

localAlignment logical(1) whether a local alignment should be performed instead of the de-
fault global alignment.

initPenalty numeric(1) defining the penalty for initiating an alignment (for local alignment
only).
object For adjustRtime: an XCMSnExp object.
For all other methods: a ObiwarpParam object.
param A ObiwarpParam object containing all settings for the alignment method.
value The value for the slot.
Value

The ObiwarpParam function returns a ObiwarpParam class instance with all of the settings specified
for obiwarp retention time adjustment and alignment.

For adjustRtime,XCMSnExp,ObiwarpParam: a XCMSnExp object with the results of the retention
time adjustment step. These can be accessed with the adjustedRtime method. Retention time
correction does also adjust the retention time of the identified chromatographic peaks (accessed via
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chromPeaks. Note that retention time correction drops all previous peak grouping results from the
result object.

For adjustRtime,OnDiskMSnExp,ObiwarpParam: a numeric with the adjusted retention times per
spectra (in the same order than rtime).

Slots
.__classVersion__,binSize,centerSample, response,distFun,gapInit,gapExtend, factorDiag, factorGap,l
See corresponding parameter above. .__classVersion__ stores the version from the class.
Slots values should exclusively be accessed via the corresponding getter and setter methods
listed above.
Note

These methods and classes are part of the updated and modernized xcms user interface which will
eventually replace the retcor methods. All of the settings to the alignment algorithm can be passed
with a ObiwarpParam object.

Calling adjustRtime on an XCMSnExp object will cause all peak grouping (correspondence) results
and any previous retention time adjustment results to be dropped.

Author(s)

Colin Smith, Johannes Rainer

References

John T. Prince and Edward M. Marcotte. "Chromatographic Alignment of ESI-LC-MS Proteomics
Data Sets by Ordered Bijective Interpolated Warping" Anal. Chem. 2006, 78(17):6140-6152.

John T. Prince and Edward M. Marcotte. "Chromatographic Alignment of ESI-LC-MS Proteomic
Data Sets by Ordered Bijective Interpolated Warping" Anal. Chem. 2006, 78 (17), 6140-6152.

See Also

retcor.obiwarp for the old user interface. plotAdjustedRtime for visualization of alignment
results.
XCMSnExp for the object containing the results of the alignment.

Other retention time correction methods: adjustRtime-peakGroups, adjustRtime

Examples

library(faahKO0)

library(MSnbase)

fls <- dir(system.file("cdf/KO", package = "faahK0"), recursive = TRUE,
full.names = TRUE)

## Reading 2 of the KO samples
raw_data <- readMSData2(fls[1:2])

## Perform retention time correction on the OnDiskMSnExp:
res <- adjustRtime(raw_data, param = ObiwarpParam())

## As a result we get a numeric vector with the adjusted retention times for
## all spectra.
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head(res)

## We can split this by file to get the adjusted retention times for each
## file
resL <- split(res, fromFile(raw_data))

HHHEHHEEEERE AR

## Perform retention time correction on an XCMSnExp:

H#H

## Perform first the chromatographic peak detection using the matchedFilter
## method.

mfp <- MatchedFilterParam(snthresh = 20, binSize = 1)

res <- findChromPeaks(raw_data, param = mfp)

## Performing the retention time adjustment using obiwarp.
res_2 <- adjustRtime(res, param = ObiwarpParam())

head(rtime(res_2))
head(rtime(raw_data))

## Also the retention times of the detected peaks were adjusted.
tail(chromPeaks(res))
tail(chromPeaks(res_2))

adjustRtime-peakGroups

Retention time correction based on alignment of house keeping peak
groups

Description

This method performs retention time adjustment based on the alignment of chromatographic peak
groups present in all/most samples (hence corresponding to house keeping compounds). First the re-
tention time deviation of these peak groups is described by fitting either a polynomial (smooth = "loess")
or a linear ( smooth = "linear") model to the data points. These models are subsequently used to
adjust the retention time of each spectrum in each sample.

The PeakGroupsParam class allows to specify all settings for the retention time adjustment based
on house keeping peak groups present in most samples. Instances should be created with the
PeakGroupsParam constructor.

adjustRtimePeakGroups returns the features (peak groups) which would, depending on the pro-
vided PeakGroupsParam, be selected for alignment/retention time correction.

minFraction,minFraction<-: getter and setter for the minFraction slot of the object.
extraPeaks,extraPeaks<-: getter and setter for the extraPeaks slot of the object.
smooth,smooth<-: getter and setter for the smooth slot of the object.

span,span<-: getter and setter for the span slot of the object.

family,family<-: getter and setter for the family slot of the object.

peakGroupsMatrix,peakGroupsMatrix<-: getter and setter for the peakGroupsMatrix slot of the
object.

adjustRtime, XCMSnExp, PeakGroupsParam: performs retention time correction based on the align-
ment of peak groups (features) found in all/most samples.
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Usage
PeakGroupsParam(minFraction = 0.9, extraPeaks = 1, smooth = "loess",
span = 0.2, family = "gaussian”, peakGroupsMatrix = matrix(nrow = 0,
ncol = 9))

adjustRtimePeakGroups(object, param = PeakGroupsParam())

## S4 method for signature 'PeakGroupsParam'
show(object)

## S4 method for signature 'PeakGroupsParam'
minFraction(object)

## S4 replacement method for signature 'PeakGroupsParam'
minFraction(object) <- value

## S4 method for signature 'PeakGroupsParam'
extraPeaks(object)

## S4 replacement method for signature 'PeakGroupsParam'
extraPeaks(object) <- value

## S4 method for signature 'PeakGroupsParam'
smooth(x)

## S4 replacement method for signature 'PeakGroupsParam'
smooth(object) <- value

## S4 method for signature 'PeakGroupsParam'
span(object)

## S4 replacement method for signature 'PeakGroupsParam'
span(object) <- value

## S4 method for signature 'PeakGroupsParam'
family(object)

## S4 replacement method for signature 'PeakGroupsParam'
family(object) <- value

## S4 method for signature 'PeakGroupsParam'
peakGroupsMatrix(object)

## S4 replacement method for signature 'PeakGroupsParam'
peakGroupsMatrix(object) <- value

## S4 method for signature 'XCMSnExp,PeakGroupsParam'
adjustRtime(object, param)

Arguments

minFraction numeric(1) between 0 and 1 defining the minimum required fraction of samples
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in which peaks for the peak group were identified. Peak groups passing this
criteria will aligned across samples and retention times of individual spectra
will be adjusted based on this alignment. For minFraction = 1 the peak group
has to contain peaks in all samples of the experiment.

extraPeaks numeric(1) defining the maximal number of additional peaks for all samples to
be assigned to a peak group (i.e. feature) for retention time correction. For a data
set with 6 samples, extraPeaks = 1 uses all peak groups with a total peak count
<= 6 + 1. The total peak count is the total number of peaks being assigned to
a peak group and considers also multiple peaks within a sample being assigned
to the group.

smooth character defining the function to be used, to interpolate corrected retention
times for all peak groups. Either "loess"” or "linear".

span numeric(1) defining the degree of smoothing (if smooth = "loess"). This
parameter is passed to the internal call to loess.

family character defining the method to be used for loess smoothing. Allowed values
are "gaussian” and "symmetric”.See loess for more information.

peakGroupsMatrix
optional matrix of (raw) retention times for the peak groups on which the align-
ment should be performed. Each column represents a sample, each row a fea-
ture/peak group. Such a matrix is for example returned by the ad justRtimePeakGroups
method.

object For adjustRtime: an XCMSnExp object containing the results from a previous
chromatographic peak detection (see findChromPeaks) and alignment analysis
(see groupChromPeaks).

For all other methods: a PeakGroupsParam object.

param A PeakGroupsParam object containing all settings for the retention time correc-
tion method..

value The value for the slot.
X a PeakGroupsParam object.
Value

The PeakGroupsParam function returns a PeakGroupsParam class instance with all of the settings
specified for retention time adjustment based on house keeping features/peak groups.

For adjustRtimePeakGroups: a matrix, rows being features, columns samples, of retention times.
The features are ordered by the median retention time across columns.

For adjustRtime: a XCMSnExp object with the results of the retention time adjustment step. These
can be accessed with the adjustedRtime method. Retention time correction does also adjust the re-
tention time of the identified chromatographic peaks (accessed via chromPeaks. Note that retention
time correction drops all previous alignment results from the result object.

Slots

.__classVersion__,minFraction,extraPeaks, smooth, span,family, peakGroupsMatrix See
corresponding parameter above. .__classVersion__ stores the version from the class. Slots
values should exclusively be accessed via the corresponding getter and setter methods listed
above.
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Note

These methods and classes are part of the updated and modernized xcms user interface which will
eventually replace the group methods. All of the settings to the alignment algorithm can be passed
with a PeakGroupsParam object.

The matrix with the (raw) retention times of the peak groups used in the alignment is added to
the peakGroupsMatrix slot of the PeakGroupsParam object that is stored into the corresponding
process history step (see processHistory for how to access the process history).

adjustRtimePeakGroups is supposed to be called before the sample alignment, but after a corre-
spondence (peak grouping).

This method requires that a correspondence has been performed on the data (see groupChromPeaks).

Calling adjustRtime on an XCMSnExp object will cause all peak grouping (correspondence) results

and any previous retention time adjustments to be dropped. In some instances, the adjustRtime, XCMSnExp, PeakGroups
re-adjusts adjusted retention times to ensure them being in the same order than the raw (original)

retention times.

Author(s)

Colin Smith, Johannes Rainer

References

Colin A. Smith, Elizabeth J. Want, Grace O’Maille, Ruben Abagyan and Gary Siuzdak. "XCMS:
Processing Mass Spectrometry Data for Metabolite Profiling Using Nonlinear Peak Alignment,
Matching, and Identification" Anal. Chem. 2006, 78:779-787.

See Also

The do_adjustRtime_peakGroups core API function and retcor.peakgroups for the old user
interface. plotAdjustedRtime for visualization of alignment results.

XCMSnExp for the object containing the results of the alignment.

Other retention time correction methods: adjustRtime-obiwarp, adjustRtime

Examples

HHHHHHAEEE A

## Chromatographic peak detection and grouping.

#H#

## Below we perform first a peak detection (using the matchedFilter

## method) on some of the test files from the faahKO package followed by

## a peak grouping.

library(faahKO0)

library(xcms)

fls <- dir(system.file("cdf/KO0", package = "faahK0"), recursive = TRUE,
full.names = TRUE)

## Reading 2 of the KO samples
raw_data <- readMSData2(fls[1:2])

## Perform the peak detection using the matchedFilter method.
mfp <- MatchedFilterParam(snthresh = 20, binSize = 1)

res <- findChromPeaks(raw_data, param = mfp)

head(chromPeaks(res))
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## The number of peaks identified per sample:
table(chromPeaks(res)[, "sample"”])

## Performing the peak grouping using the "peak density” method.
p <- PeakDensityParam(sampleGroups = c(1, 1))
res <- groupChromPeaks(res, param = p)

## Perform the retention time adjustment using peak groups found in both
## files.
fgp <- PeakGroupsParam(minFraction = 1)

## Before running the alignment we can evaluate which features (peak groups)
## would be used based on the specified parameters.
pkGrps <- adjustRtimePeakGroups(res, param = fgp)

## We can also plot these to evaluate if the peak groups span a large portion

## of the retention time range.

plot(x = pkGrps[, 11, y = rep(1, nrow(pkGrps)), xlim = range(rtime(res)),
ylim = c(1, 2), xlab = "rt", ylab = "", yaxt = "n")

points(x = pkGrps[, 21, y = rep(2, nrow(pkGrps)))

segments(x@ = pkGrps[, 11, x1 = pkGrps[, 21,
y0 = rep(1, nrow(pkGrps)), y1 = rep(2, nrow(pkGrps)))

gridQ)

axis(side = 2, at = c(1, 2), labels = colnames(pkGrps))

## Next we perform the alignment.
res <- adjustRtime(res, param = fgp)

## Any grouping information was dropped
hasFeatures(res)

## Plot the raw against the adjusted retention times.
plot(rtime(raw_data), rtime(res), pch = 16, cex = 0.25, col = fromFile(res))

## Adjusterd retention times can be accessed using
## rtime(object, adjusted = TRUE) and adjustedRtime
all.equal(rtime(res), adjustedRtime(res))

## To get the raw, unadjusted retention times:
all.equal(rtime(res, adjusted = FALSE), rtime(raw_data))

## To extract the retention times grouped by sample/file:
rts <- rtime(res, bySample = TRUE)

AutoLockMass-methods  Automatic parameter for Lock mass fixing AutoLockMass ~~

Description
AutolLockMass - This function decides where the lock mass scans are in the xcmsRaw object. This
is done by using the scan time differences.

Arguments

object An xcmsRaw-class object
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Value

AutolLockMass A numeric vector of scan locations corresponding to lock Mass scans

Methods

object = "xcmsRaw'" signature(object = "xcmsRaw")

Author(s)

Paul Benton, <hpaul .benton@8@imperial.ac.uk>

Examples

## Not run: library(xcms)

library(faahKQ) ## These files do not have this problem to correct for but just for an example
cdfpath <- system.file("cdf"”, package = "faahK0")

cdffiles <- list.files(cdfpath, recursive = TRUE, full.names = TRUE)
xr<-xcmsRaw(cdffiles[1])

Xr

#i#lets assume that the lockmass starts at 1 and is every 100 scans
lockMass<-xcms: : :makeacgNum(xr, freq=100, start=1)

## these are equalvent

lockmass2<-AutolLockMass(xr)

all((lockmass == lockmass2) == TRUE)

ob<-stitch(xr, lockMass)

## End(Not run)

binYonX Aggregate values in y for bins defined on x

Description

This functions takes two same-sized numeric vectors x and y, bins/cuts x into bins (either a pre-
defined number of equal-sized bins or bins of a pre-defined size) and aggregates values in y corre-
sponding to x values falling within each bin. By default (i.e. mnethod = "max") the maximal y value
for the corresponding x values is identified. x is expected to be incrementally sorted and, if not, it
will be internally sorted (in which case also y will be ordered according to the order of x).

Usage

binYonX(x, y, breaks, nBins, binSize, binFromX, binToX, fromIdx = 1L,
toIdx = length(x), method = "max", baseValue, sortedX = !is.unsorted(x),
shiftByHalfBinSize = FALSE, returnIndex = FALSE)

Arguments
X Numeric vector to be used for binning.
y Numeric vector (same length than x) from which the maximum values for each

bin should be defined. If not provided, x will be used.
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breaks Numeric vector defining the breaks for the bins, i.e. the lower and upper values
for each bin. See examples below.

nBins integer(1) defining the number of desired bins.

binSize numeric(1) defining the desired bin size.

binFromX Optional numeric(1) allowing to manually specify the range of x-values to be

used for binning. This will affect only the calculation of the breaks for the bins
(i.e. if nBins or binSize is provided). If not provided the minimal value in the
sub-set fromIdx-toIdx in input vector x will be used.

binToX Same as binFromX, but defining the maximum x-value to be used for binning.

fromIdx Integer vector defining the start position of one or multiple sub-sets of input
vector x that should be used for binning.

toIdx Same as toIdx, but defining the maximum index (or indices) in x to be used for
binning.

method A character string specifying the method that should be used to aggregate values

n o n n o n

in y. Allowed are "max”, "min”, "sum” and "mean” to identify the maximal or
minimal value or to sum all values within a bin or calculate their mean value.

baseValue The base value for empty bins (i.e. bins into which either no values in x did fall,
or to which only NA values in y were assigned). By default (i.e. if not specified),
NA is assigned to such bins.

sortedX Whether x is sorted.

shiftByHalfBinSize
Logical specifying whether the bins should be shifted by half the bin size to the
left. Thus, the first bin will have its center at fromX and its lower and upper
boundary are fromX - binSize/2 and fromX + binSize/2. This argument is
ignored if breaks are provided.

returnIndex Logical indicating whether the index of the max (if method = "max") or min
(if method = "min") value within each bin in input vector x should also be
reported. For methods other than "max” or "min” this argument is ignored.

Details

The breaks defining the boundary of each bin can be either passed directly to the function with the
argument breaks, or are calculated on the data based on arguments nBins or binSize along with
fromIdx, toIdx and optionally binFromX and binToX. Arguments fromIdx and toIdx allow to
specify subset(s) of the input vector x on which bins should be calculated. The default the full x
vector is considered. Also, if not specified otherwise with arguments binFromX and binToX , the
range of the bins within each of the sub-sets will be from x[fromIdx] to x[toIdx]. Arguments
binFromX and binToX allow to overwrite this by manually defining the a range on which the breaks
should be calculated. See examples below for more details.

Calculation of breaks: for nBins the breaks correspond to seq(min(x[fromIdx]1)), max(x[fromIdx], length.out =
For binSize the breaks correspond to seq(min(x[fromIdx]), max(x[toIdx]), by = binSize)

with the exception that the last break value is forced to be equal to max(x[toIdx]). This ensures

that all values from the specified range are covered by the breaks defining the bins. The last bin

could however in some instances be slightly larger than binSize. See breaks_on_binSize and

breaks_on_nBins for more details.

Value

Returns a list of length 2, the first element (named "x") contains the bin mid-points, the second ele-
ment (named "y") the aggregated values from input vector y within each bin. For returnIndex = TRUE
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the list contains an additional element "index"” with the index of the max or min (depending on
whether method = "max” or method = "min") value within each bin in input vector x.

Note

The function ensures that all values within the range used to define the breaks are considered in the
binning (and assigned to a bin). This means that for all bins except the last one values in x have
to be >= xlower and < xupper (with xlower and xupper being the lower and upper boundary,
respectively). For the last bin the condition is x >= xlower & x <= xupper. Note also that if
shiftByHalfBinSize is TRUE the range of values that is used for binning is expanded by binSize
(i.e. the lower boundary will be fromX - binSize/2, the upper toX + binSize/2). Setting this
argument to TRUE resembles the binning that is/was used in profBin function from xcms < 1.51.

NA handling: by default the function ignores NA values in y (thus inherently assumes na.rm = TRUE).
No NA values are allowed in x.

Author(s)

Johannes Rainer

See Also

imputelLinInterpol

Examples

HHFHE

## Simple example illustrating the breaks and the binning.

#H#

## Define breaks for 5 bins:

brks <- seq(2, 12, length.out = 6)

## The first bin is then [2,4), the second [4,6) and so on.

brks

## Get the max value falling within each bin.

binYonX(x = 1:16, y = 1:16, breaks = brks)

## Thus, the largest value in x = 1:16 falling into the bin [2,4) (i.e. being
## >= 2 and < 4) is 3, the largest one falling into [4,6) is 5 and so on.
## Note however the function ensures that the minimal and maximal x-value
## (in this example 1 and 12) fall within a bin, i.e. 12 is considered for
## the last bin.

HHHHH

## Performing the binning ons sub-set of x

#H#

X <-1:16

## Bin X from element 4 to 10 into 5 bins.

X[4:10]

binYonX(X, X, nBins = 5L, fromIdx = 4, toldx = 10)

## This defines breaks for 5 bins on the values from 4 to 10 and bins

## the values into these 5 bins. Alternatively, we could manually specify
## the range for the binning, i.e. the minimal and maximal value for the

## breaks:

binYonX(X, X, nBins = 5L, fromIdx = 4, toldx = 10, binFromX = 1, binToX = 16)
## In this case the breaks for 5 bins were defined from a value 1 to 16 and
## the values 4 to 10 were binned based on these breaks.

A
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## Bin values within a sub-set of x, second example

##

## This example illustrates how the fromIdx and toldx parameters can be used.
## x defines 3 times the sequence form 1 to 10, while y is the sequence from
## 1 to 30. In this very simple example x is supposed to represent M/Z values
## from 3 consecutive scans and y the intensities measured for each M/Z in

## each scan. We want to get the maximum intensities for M/Z value bins only
## for the second scan, and thus we use fromIdx = 11 and toldx = 20. The breaks
## for the bins are defined with the nBins, binFromX and binToX.

X <= rep(1:10, 3)

Y <- 1:30

## Bin the M/Z values in the second scan into 5 bins and get the maximum

## intensity for each bin. Note that we have to specify sortedX = TRUE as

## the x and y vectors would be sorted otherwise.

binYonX(X, Y, nBins = 5L, sortedX = TRUE, fromIdx = 11, toldx = 20)

HHHH

## Bin in overlapping sub-sets of X

##

## In this example we define overlapping sub-sets of X and perform the binning
## within these.

X <= 1:30

## Define the start and end indices of the sub-sets.

fIdx <- c(2, 8, 21)

tIdx <- c(10, 25, 30)

binYonX(X, nBins = 5L, fromIdx = fIdx, toIdx = tIdx)

## The same, but pre-defining also the desired range of the bins.

binYonX(X, nBins = 5L, fromIdx = fIdx, toIdx = tIdx, binFromX = 4, binToX = 28)
## The same bins are thus used for each sub-set.

breaks_on_binSize Generate breaks for binning using a defined bin size.

Description

Defines breaks for binSize sized bins for values ranging from fromX to toX.

Usage

breaks_on_binSize(fromX, toX, binSize)

Arguments
fromX numeric(1) specifying the lowest value for the bins.
toX numeric(1) specifying the largest value for the bins.
binSize numeric(1) defining the size of a bin.

Details

This function creates breaks for bins of size binSize. The function ensures that the full data range
is included in the bins, i.e. the last value (upper boundary of the last bin) is always equal toX. This
however means that the size of the last bin will not always be equal to the desired bin size. See
examples for more details and a comparisom to R’s seq function.
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Value

A numeric vector defining the lower and upper bounds of the bins.

Author(s)

Johannes Rainer

See Also

binYonX for a binning function.

Other functions to define bins: breaks_on_nBins

Examples

## Define breaks with a size of ©.13 for a data range from 1 to 10:
breaks_on_binSize(1, 10, 0.13)

## The size of the last bin is however larger than 0.13:
diff(breaks_on_binSize(1, 10, 0.13))

## If we would use seq, the max value would not be included:

seq(1, 10, by = 0.13)

## In the next example we use binSize that leads to an additional last bin with
## a smaller binSize:

breaks_on_binSize(1, 10, 0.51)

## Again, the max value is included, but the size of the last bin is < 0.51.
diff(breaks_on_binSize(1, 10, 0.51))

## Using just seq would result in the following bin definition:

seq(1, 10, by = 0.51)

## Thus it defines one bin (break) less.

breaks_on_nBins Generate breaks for binning

Description

Calculate breaks for same-sized bins for data values from fromX to toX.

Usage
breaks_on_nBins(fromX, toX, nBins, shiftByHalfBinSize = FALSE)

Arguments
fromX numeric(1) specifying the lowest value for the bins.
toX numeric(1) specifying the largest value for the bins.
nBins numeric(1) defining the number of bins.
shiftByHalfBinSize

Logical indicating whether the bins should be shifted left by half bin size. This
results centered bins, i.e. the first bin being centered at fromX and the last around
toX.
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Details

This generates bins such as a call to seq(fromX, toX, length.out = nBins) would. The first
and second element in the result vector thus defines the lower and upper boundary for the first bin,
the second and third value for the second bin and so on.

Value

A numeric vector of length nBins + 1 defining the lower and upper bounds of the bins.

Author(s)

Johannes Rainer

See Also

binYonX for a binning function.

Other functions to define bins: breaks_on_binSize

Examples

## Create breaks to bin values from 3 to 20 into 20 bins
breaks_on_nBins(3, 20, nBins = 20)

## The same call but using shiftByHalfBinSize
breaks_on_nBins(3, 20, nBins = 20, shiftByHalfBinSize = TRUE)

c-methods Combine xcmsSet objects

Description

Combines the samples and peaks from multiple xcmsSet objects into a single object. Group and
retention time correction data are discarded. The profinfo list is set to be equal to the first object.

Arguments
xs1 xcmsSet object
xcmsSet objects
Value

A xcmsSet object.

Methods

xsl = "xcmsRaw"' c(xsl, ...)

Author(s)

Colin A. Smith, <csmith@scripps.edu>

See Also

xcmsSet-class
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calibrate-methods Calibrate peaks for correcting unprecise m/z values

Description

Calibrate peaks of a xcmsSet via a set of known masses

Arguments
object a xcmsSet object with uncalibrated mz
calibrants a vector or a list of vectors with reference m/z-values
method the used calibrating-method, see below
mzppm the relative error used for matching peaks in ppm (parts per million)
mzabs the absolute error used for matching peaks in Da
neighbours the number of neighbours from wich the one with the highest intensity is used
(instead of the nearest)
plotres can be set to TRUE if wanted a result-plot showing the found m/z with the
distances and the regression
Value
object a xcmsSet with one ore more samples
calibrants for each sample different calibrants can be used, if a list of m/z-vectors is given.
The length of the list must be the same as the number of samples, alternatively
a single vector of masses can be given which is used for all samples.
method "shift" for shifting each m/z, "linear" does a linear regression and adds a linear
term to each m/z. "edgeshift" does a linear regression within the range of the
mz-calibrants and a shift outside.
Methods
object = "'xcmsSet"' calibrate(object, calibrants,method="1linear", mzabs=0.0001, mzppm=5,
See Also

xcmsSet-class,

n
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Chromatogram-class

Chromatogram-class Representation of chromatographic MS data

Description

The Chromatogram class is designed to store chromatographic MS data, i.e. pairs of retention time
and intensity values. Instances of the class can be created with the Chromatogram constructor func-
tion but in most cases the dedicated methods for OnDiskMSnExp and XCMSnExp objects extracting
chromatograms should be used instead (i.e. the extractChromatograms).

Chromatogram: create an instance of the Chromatogram class.
rtime returns the retention times for the rentention time - intensity pairs stored in the chromatogram.
intensity returns the intensity for the rentention time - intensity pairs stored in the chromatogram.

mz get the mz (range) of the chromatogram. The function returns a numeric(2) with the lower and
upper mz value.

precursorMz get the mz of the precursor ion. The function returns a numeric(2) with the lower
and upper mz value.

productMz get the mz of the product chromatogram/ion. The function returns a numeric(2) with
the lower and upper mz value.

aggregationFun,aggregationFun<- get or set the aggregation function.

fromFile returns the value from the fromFile slot.

length returns the length (number of retention time - intensity pairs) of the chromatogram.
as.data. frame returns the rtime and intensity values from the object as data. frame.

filterRt: filters the chromatogram based on the provided retention time range.

Usage

Chromatogram(rtime = numeric(), intensity = numeric(), mz = c(0, 0),
filterMz = c(@, @), precursorMz = c(NA_real_, NA_real.),
productMz = c(NA_real_, NA_real_ ), fromFile = integer(),
aggregationFun = character())

## S4 method for signature 'Chromatogram'
show(object)

## S4 method for signature 'Chromatogram'
rtime(object)

## S4 method for signature 'Chromatogram'
intensity(object)

## S4 method for signature 'Chromatogram'
mz(object, filter = FALSE)

## S4 method for signature 'Chromatogram'
precursorMz(object)

## S4 method for signature 'Chromatogram'
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productMz(object)

## S4 method for signature 'Chromatogram'
aggregationFun(object)

## S4 method for signature 'Chromatogram'
fromFile(object)

## S4 method for signature 'Chromatogram'
length(x)

## S4 method for signature 'Chromatogram'
as.data.frame(x)

## S4 method for signature 'Chromatogram'
filterRt(object, rt)

Arguments

rtime numeric with the retention times (length has to be equal to the length of intensity).

intensity numeric with the intensity values (length has to be equal to the length of rtime).

mz numeric(2) representing the mz value range (min, max) on which the chro-
matogram was created. This is supposed to contain the real range of mz values
in contrast to the filterMz below. If not applicable use mzrange = c(0, 0).

filterMz numeric(2) representing the mz value range (min, max) that was used to filter
the original object on mz dimension. If not applicable use filterMz = c(0, 0).

precursorMz numeric(2) for SRM/MRM transitions. Represents the mz of the precursor ion.
See details for more information.

productMz numeric(2) for SRM/MRM transitions. Represents the mz of the product. See
details for more information.

fromFile integer (1) the index of the file within the OnDiskMSnExp or XCMSnExp from

which the chromatogram was extracted.

aggregationFun character string specifying the function that was used to aggregate intensity
values for the same retention time across the mz range. Supported are "sum”
(total ion chromatogram), "max” (base peak chromatogram), "min” and "mean".

object A Chromatogram object.
filter For mz: whether the mz range used to filter the original object should be returned
(filter = TRUE), or the mz range calculated on the real data (filter = FALSE).
X For as.data. frame and length: a Chromatogram object.
rt For filterRt: numeric(2) defining the lower and upper retention time for the
filtering.
Details

The mz, filterMz, precursorMz and productMz are stored as a numeric(2) representing a range
even if the chromatogram was generated for only a single ion (i.e. a single mz value). Using
ranges for mz values allow this class to be used also for e.g. total ion chromatograms or base peak
chromatograms.

The slots precursorMz and productMz allow to represent SRM (single reaction monitoring) and
MRM (multiple SRM) chromatograms. As example, a Chromatogram for a SRM transition 273 ->
153 will have a @precursorMz = ¢(273, 273) and a @productMz = c(153, 153).
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Slots
.__classVersion__,rtime,intensity,mz,filterMz,precursorMz,productMz,fromFile,aggregationFun
See corresponding parameter above.
Author(s)

Johannes Rainer

See Also

extractChromatograms for the method to extract Chromatogram objects from XCMSnExp or OnDiskMSnExp
objects.

Examples

## Create a simple Chromatogram object based on random values.

chr <- Chromatogram(intensity = abs(rnorm(1000, mean = 2000, sd = 200)),
rtime = sort(abs(rnorm(1000, mean = 10, sd = 5))))

chr

## Get the intensities
head(intensity(chr))

## Get the retention time
head(rtime(chr))

## What is the retention time range of the object?
range(rtime(chr))

## Filter the chromatogram to keep only values between 4 and 10 seconds
chr2 <- filterRt(chr, rt = c(4, 10))

range(rtime(chr2))

chromatographic-peak-detection
Chromatographic peak detection methods.

Description
The findChromPeaks methods perform the chromatographic peak detection on LC/GC-MS data
and are part of the modernized xcms user interface.
The implemented peak detection methods in chromatographic space are:
centWave chromatographic peak detection using the centWave method. See centWave for more
details.

centWave with predicted isotopes peak detection using a two-step centWave-based approach con-
sidering also feature isotopes. See centWaveWithPredIsoROIs for more details.

matchedFilter peak detection in chromatographic space. See matchedFilter for more details.

massifquant peak detection using the Kalman filter-based method. See massifquant for more
details.

MSW single-spectrum non-chromatography MS data peak detection. See MSW for more details.
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Author(s)

Johannes Rainer

See Also

findPeaks for the old peak detection methods.

Other peak detection methods: findChromPeaks-centWaveWithPredIsoROIs, findChromPeaks-centWave,
findChromPeaks-massifquant, findChromPeaks-matchedFilter, findPeaks-MSW

collect-methods Collect MS§™n peaks into xcmsFragments

Description

Collecting Peaks into xcmsFragmentss from several MS-runs using xcmsSet and xcmsRaw.

Arguments
object (empty) xcmsFragments-class object
XS A xcmsSet-class object which contains picked ms1-peaks from several exper-
iments
compMethod ("floor", "round", "none"): compare-method which is used to find the parent
peak of a MSnpeak through comparing the MZ-values of the MS1peaks with
the MSnParentPeaks.

snthresh, mzgap, uniq
these are the parameters for the getspec-peakpicker included in xcmsRaw.

Details

After running collect(xFragments,xSet) The peak table of the xcmsFragments includes the ms1Peaks
from all experiments stored in a xcmsSet-object. Further it contains the relevant msN-peaks from
the xcmsRaw-objects, which were created temporarily with the paths in xcmsSet.

Value

A matrix with columns:

peakID unique identifier of every peak

MSnParentPeakID
PeaklID of the parent peak of a msLevel>1 - peak, it is O if the peak is msLevel
1.

msLevel The msLevel of the peak.

rt retention time of the peak midpoint

mz the mz-Value of the peak

intensity the intensity of the peak

sample the number of the sample from the xcmsSet

GroupPeakMSn Used for grouped xcmsSet groups
CollisionEnergy
The collision energy of the fragment
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Methods
object = ""xcmsFragments' collect(object, ...)
diffreport-methods Create report of analyte differences
Description

Create a report showing the most significant differences between two sets of samples. Optionally
create extracted ion chromatograms for the most significant differences.

Arguments
object
class1
class2

filebase

eicmax

eicwidth
sortpval
classeic

value

metlin

mzdec

Details

the xcmsSet object
character vector with the first set of sample classes to be compared
character vector with the second set of sample classes to be compared

base file name to save report, . tsv file and _eic will be appended to this name
for the tabular report and EIC directory, respectively. if blank nothing will be
saved

number of the most significantly different analytes to create EICs for
width (in seconds) of EICs produced

logical indicating whether the reports should be sorted by p-value
character vector with the sample classes to include in the EICs

intensity values to be used for the diffreport.

If value="into", integrated peak intensities are used.

If value="maxo", maximum peak intensities are used.

If value="intb", baseline corrected integrated peak intensities are used (only
available if peak detection was done by findPeaks.centWave).

mass uncertainty to use for generating link to Metlin metabolite database. the
sign of the uncertainty indicates negative or positive mode data for M+H or M-H
calculation. a value of FALSE or 0 removes the column

Numeric variable for the height of the eic and boxplots that are printed out.
Numeric variable for the width of the eic and boxplots print out made.
Number of decimal places of title m/z values in the eic plot.

optional arguments to be passed to mt . teststat

This method handles creation of summary reports with statistics about which analytes were most
significantly different between two sets of samples. It computes Welch’s two-sample t-statistic for
each analyte and ranks them by p-value. It returns a summary report that can optionally be written
out to a tab-separated file.

Additionally, it does all the heavy lifting involved in creating superimposed extracted ion chro-
matograms for a given number of analytes. It does so by reading the raw data files associated with
the samples of interest one at a time. As it does so, it pri