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Introduction
Integrating MALDI Imaging data into
digital pathology  and spatial

multiomics workflows requires robust
data processing and careful data
curation. Custom analysis pipelines
are increasingly accessible. Yet,
scaling performance remains a
challenge. SCiLS™ Lab provides a
stable foundation for MALDI Imaging
data processing and quality control.
Support for community-standard data
formats, structured data access, and
bidirectional integration with
third-party tools enable advancec
downstream data analysis and
sharing. Here we show real-worlc
examples of how SCILS Lab supports
integration with digital pathology, non-

clinical image repositories, and
advanced analytical and statistical
workflows.

Methodology

MALDI Imaging data were acquired
using timsTOF fleX or rapifleX®
instruments, imported and processed
by SCIiLS Lab. High-resolution optical
images, annotated in QuPath, were
coregistered to the MALDI Imaging
data. Carefully curated feature lists
were exported to OME-TIFF, using the
built-in  SCILS Lab functionality, or
accessed  through  the  SCILS
application programming interface
(API) for further evaluation.

Results

MALDI Imaging data were acquired to
study technical variation and batch-
effects within and across multiple
measurements. SCILS Lab was used
to combine and process the datasets,
co-register high-resolution histology
images, and perform an initial
assessment of data quality.
Histological region annotation was
performed in QuPath, and annotation
were transferred to SCILS Lab using
the QuPath to SCIiLS plug-in. In
subsequent steps, the various data
export functionalities in SCiLS Lab
were used to transfer intensity
information or ion images to third-
party platforms like R, OMERO and
MyPathomation. The various streams
of information are visualized in the
figure panel to the right.
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library(SCiLSLabClient)
neuro_data <- SCilLSLabOpenLocalSession("./Neurotransmitters complete.slx")

R

allRegions <- flattenRegionTree(getRegionTree(neuro_data))

roi_indices = which(sapply(allRegions, function(x) grepl("Hypothalamus - ", x$name)))

feature_list = getFeatures(neuro_data, name="Neurotransmitters")

roi_intensities = matrix(, nrow = length(roi_indices), ncol = nrow(feature_list))
for (i in 1:length(roi_indices)) {
roi_id = allRegions[[roi_indices[i]]]$uniqueld
for(j in 1l:nrow(feature_list)) {
peak_id = feature_list$id[j]
roi intensities[i, j] = mean(getFeaturelntensities(neuro_data,

id=peak_id,
regionId = roi_id,
"area", normId = "Root Mean Square")[,2]
}
}
library(sva)

intensities_corrected = t(ComBat(t(roi_intensities), measurement_day))

Here, the SCILS APl was used to extract region average
intensities for a list of target neurotransmitters into an R project.
PCA was used to assess and visualize acquisition batch effects.
The ComBat algorithm was employed to correct observed batch
effects and ensure statistical analysis free of batch effects.
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Reference: van der Vloet L et al. Mass Spectrometry Imaging Reveals the Distribution of a GABRG2
Targeting Antisense Oligonucleotide and Its Functional Effect in Rat Brain. ACS Chem Neurosci (2025)
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Histology images, acquired from
MALDI Imaging-analyzed tissue
sections were annotated in QuPath.
Annotated regions of interest were
transferred to the SCILS Lab
dataset using the QuPath to SCILS
export plug-in.
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lon images of neurotransmitters of
interest were exported using the
SCiLS Lab OME-TIFF export
function and uploaded onto an
OMERO server to be shared with
collaboration partners. The OMERO
platform enables inter-team data
access, analysis and discussion.
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Reliable MALDI Imaging workflows start with efficient and robust data processing and quality control
SCILS Lab provides a platform for feature extraction and standardized data exchange through APls and open formats

This enables integration of MALDI Imaging data into digital pathology platforms, non-clinical imaging repositories
and specialized downstream analytics and reporting

Fundamentals Instrumentation and Data — MS Imaging

For Research Use Only. Not for use in clinical diagnostic procedures.

Innovation with Integrity



	Slide 1: Robust processing of MALDI Imaging data facilitates integration in digital pathology and advanced statistical workflows

