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BACKGROUND
Mass spectrometry imaging (MSI) allows the mapping of
chemical compounds on a tissue section. The most widely
used ionization in MSI is Laser Desorption/Ionization (LDI)
where tissue is scanned forming an image in which each
pixel corresponds to a mass spectrum. Conventional LDI
methods for MSI are based on spraying an organic matrix,
reducing the eﬀective lateral resolution and producing
strong background noise inherent to the matrix in low
mass range.
Here, we obtained images from rat pancreas by means of
a valuable matrix-free LDI based on the deposition of gold
nanoparticles straight over the tissue. With the aim of
identifying diﬀerent functional parts of the tissue,
multivariate analysis algorithms have been applied leading
to the generation of molecular images.

METHODS

Rat pancreas is sliced

Sputter Au coating

~ 10 μm sections
~ - 20 ºC cutting
temperature

~ 3 nm gold nanolayer
~ Nanolayer thickness was
optimized to maximize spectra intensity
and minimize molecule fragmentation

MSI acquisition
~
~
~
~
~

Pixel down to 10 μm
Bruker UltraﬂeXtreme MALDI-TOF
500 laser shots per pixel
Laser frequency of 2 kHz
Laser attenuation of 60%

Data processing
~ In-house developed software
~ Image reconstruction
~ Data analysis

IN-HOUSE SOFTWARE OVERVIEW
~ MSI image reconstruction
~ Big Data Handling

Fig 1. Tissue slices mounted on ITO
Glass Slide coated with sputtered Gold

(surpassing the RAM limit)

SEGMENTATION RESULTS

~ Image export as jpeg
~ Multiple-pixel spectra visualization (Allows comparing
spectra of various pixels)
~ Spectra list export (To achieve further processing)
~ Data interface for statistical analysis
~ Feature extraction and variable selection

~ Principal Component
Analysis (PCA) is used
to segment tissue
regions.
~ Images generated
from PCA space are
used to discover
patterns in tissue.

PC1 Loading1

PC1 Loading2

Fig 2. The ﬁrst principal component
(PC1) is able to discriminate adipose
tissue areas.

Fig 4. Two obtained ions
corresponding to lipids:
779,5 and 846,7 Da.

~ PC1 and PC2 are
identiﬁed as the most
relevant components
~ Loadings with the
greatest contribution
to each PC are used to
discover metabolite
patterns. Molecular
images from the most
signiﬁcative ions are
also plotted for PC1
and PC2.

Fig 6. In-House developed Software GUI

CONCLUSIONS
~ Sputtered Au based MSI has been proposed as a metabolite imaging method.
~ Our method is capable to achieve a high lateral resolution down to 10μm and
reduced background noise.
~ A Software platform developed with BigData handling in mind plus openness design.
~ A new technique able to provide valuable information about the metabolites pattern
associated with Langerhans islets in pancreas tissue is designed and implemented.

PC2 Loading1
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Fig 3. The second principal
component (PC2) displays
structures related with exocrine
parts of pancreas and supposedly
Langerhans islets.

Fig 5. Two obtained ions
corresponding to pancreatic
islets: 221,0 and 91,0 Da.
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