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Introduction

rMSIproc Features

Mass spectrometry imaging (MSI) is an emerging technique
capable of mapping the spatial distributions of molecular
ions in biological tissues [1]. The size and complexity of MSI
data demand the use of specialized software. Here we
present rMSIproc, an open-source MSI pre-processing
package developed in R, to complement the previously
released rMSI package [2]. The rMSI package was designed to
allow efficient access to large MSI datasets combined with a
data visualization graphical user interface (GUI). rMSIproc
takes advantage of the rMSI data handling strategy and adds
a full data pre-processing pipeline designed to extract
relevant m/z features from large datasets.

• rMSI package is used to efficiently handle MSI data. Data is loaded using rMSI functions
and then pre-processed by accessing rMSI objects directly.
• A graphical user interface (GUI) provides a more convenient user interaction (Fig. 1).
• A novel spectral alignment algorithm based on FFT cross-correlation for a fast and
efficient performance is implemented. The alignment is able to compensate for
instrumental mass drifts in a fully automated way (Fig. 2).
• Novel peak detection method with fast inter-sample peak mass prediction based on FFT.
• Internal processing implemented in C++ to provide efficient memory management and
highly optimized multi-threading execution.
• User-relevant methods exposed as R functions following the structure of an R package.
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Fig 1. Graphical user interface provided with rMSIproc to simplify MS data processing in R environment.
A: Data input selection and processing parameters setup. B: Mass calibration window.
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Fig 2. Peak mass detection before and after the alignment routine. A: a peak located at m/z 612,01 using
an FT-ICR analyzer. B: two peaks located around m/z 1553,66 detected using an FT-ICR. These two peaks
were properly detected as two independent peaks due to the alignment stage. Otherwise, peaks like
these could not be separated in the RAW data. C: a peak detected at m/z 862,6 with a TOF analyzer
where the drift of the detector is compensated by the alignment algorithm.
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Fig 3. Peak binning approach and peak matrix construction
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Conclusion
rMSIproc is a valuable tool for the pre-processing of highresolution (both spatial and mass) MSI datasets in R
environment. It features two novel algorithms: spectral
alignment and fast peak-detection. The complete processing
pipeline was tested on a large FT-ICR dataset containing 200
GB of RAW data. The resulting peak matrix has a size of ~800
MB. This enables most of statistical analysis tools available in
R environment to process large MSI datasets.
The
combination of rMSI and rMSproc provides a full MSI
processing platform in a novel and open-source manner for
low and high resolution MS images.
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Fig 5. Example of a K-means and PCA analysis using a peak
matrix generated with rMSIproc. A: Plot of PC1 vs. PC 2
colored according K-means clusters. B: K-means clustering
of MS image. C: Spatial distribution of PC1.

Fig 4. Using rMSIproc, we achieved a peak
matrix mass accuracy better than 10 ppm
on a TOF-MSI dataset ( m/z 400 - 1200). We
were able to measure the mass accuracy
using sputtered AgAu layer over a liver
tissue sections and using AgAu clusters as
mass references. Peaks with larger mass
error are due to molecule overlapping.
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