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TECHNICAL NOTE

Imaging of Rat Brain Sections on the
4800 Plus MALDI TOF/TOF™ Analyzer

MALDI Mass Spec Imaging

The emerging technique of MALDI mass spec
imaging (MSI) offers the potential of profiling
biomolecules directly on tissue samples 1-4. The
technique involves mounting a thinly sliced tissue
section onto a sample plate and applying MALDI
matrix directly on top of the tissue. A 2-dimensional
array of MALDI mass spectra are obtained, each with
a location component. From this an ion intensity map
is produced for any mass that is detected over the
scanned area. Tissue samples can range from a
small section of tissue through to whole organs or
even the whole animal. MALDI MSI offers a number
of advantages over other imaging technologies:

The sample is analyzed directly
No extraction of compounds is required

No labeling of the sample is needed

The 4800 Plus MALDI TOF/TOF™ Analyzer is an
ideal instrument for tissue imaging.

Opti-Beam™ on-axis laser system provides
unsurpassed sensitivity with a fast 200 Hz
firing rate

Large format target plate allows large tissue
sections to be imaged

Powerful, TissueView™ Software for image
analysis and processing.

In this technical note we describe the use of a 4800
Plus MALDI TOF/TOF™ Analyzer for imaging of
proteins and peptides in coronal rat brain sections.
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Experimental

Target tissues were harvested from healthy/control
rats, snap frozen and stored at -80°C until further
analysis. Brain sections were cut on a Leica cryostat
set at -17°C and thaw mounted onto stainless steel
MALDI target plates. Plated tissues were washed in
a solution of 90% ethanol, 10% water with 10 mg/mL
-cyano-4-hydroxycinnamic acid matrix for 30
seconds to fix proteins and seed the tissue surface
with small matrix crystal. Tissues were then spray-
coated with 20 mg/mL -cyano-4-hydroxycinnamic
acid matrix solution (dissolved in 50:50 acetonitrile:
0.2% TFA in water). All MALDI-MSI experiments
were carried out on a 4800 Plus MALDI TOF/TOF™
Analyzer. Standard linear and reflector methods
were used for analysis without the need for additional
tuning. Data were acquired using the 4800 Imaging
Tool. The pixel size was set to 200 x 200 um, and 50
laser shots were summed per pixel. Linear spectra
were acquired over the mass range 5 — 75 kDa and
reflector data were acquired over the range 1 — 4
kDa. All processing and image manipulation were



performed with TissueView™ 1.0 Software (Applied
Biosystems/MDS Sciex).

Results
Sample Preparation

In this experiment MS profiles were acquired directly
on rat brain sections. Multiple coats of -cyano-4-
hydroxycinnamic acid matrix were applied to the
surface of the tissue using a TLC sprayer. This
method of matrix application produces an even
distribution of small matrix crystals across the sample
ensuring good quality, high-resolution data.

Reflector Mode

MALDI MSI data were acquired over the mass range
1 — 4 kDa in reflector mode on a 4800 Plus MALDI
TOF/TOF™ Analyzer. Excellent spectra were
acquired without the need for special tuning of the
instrument parameters. Figure 2 shows example
mass spectra and the corresponding intensity profiles
for selected masses across the image. Images can
be produced for any individual mass or mass range in
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the spectrum. The resulting intensity of the mass is
plotted for every pixel in the acquisition. The data
highlights the large differences in the localization of
selected components across the rat brain section.

Linear Mode

An image from spectra acquired in linear mode is
shown in figure 3. Data were acquired over the mass
range 5 — 75 kDa.

Again, as with the reflector mode data individual
components are shown to be located in specific
regions of the brain section. The resulting image
maybe also be aligned and over-laid on an optical
image of the tissue section allowing mass
spectrometric peak intensities to be correlated with
optical data.

Feature Identification by MS/MS

The next logical step in tissue imaging by mass
spectrometry is identification of features of interest.
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The high quality MS/MS spectra obtainable from the
4800 Plus MALDI TOF/TOF™ Analyzer allow
potentially interesting features in a tissue image to
be identified directly from the tissue.

To investigate this, the peak at 2510 identified in
figure 2 (left panel) that appears to be concentrated
in two distinct areas of the sample was selected for
MS/MS. The MS/MS spectrum was acquired across
the whole tissue sample and then using
TissueView™ 1.0 Software the image for the
transition 2510 1378 was plotted (figure 4 inset).
Plotting this transition confirmed the location to be
the same as that of the MS spectrum image. A
region of interest was defined and the MS/MS
spectra from that region were summed to produce a
single MS/MS spectrum. This spectrum was
searched against the NCBI nr database using the
Mascot search engine (figure 4). The Mascot
search results produced an MSMS ion score of 67
for the peptide sequence and a confident match to
the protein prodynorphin. Prodynorphin is an opioid
precursor protein. Specific cleavage and processing
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of Prodynophin in vivo, is responsible for the
production of a number of neuropeptides.

Conclusion

Imaging by MALDI mass spectrometry represents a
new methodology for biomarker discovery directly
from tissue samples. The distribution of known or
potentially new biomarkers may be profiled across a
tissue section without the need for extraction or
labeling of samples.

The 4800 Plus MALDI TOF/TOF™ Analyzer
combined with TissueView™ Software represent a
powerful platform for the imaging of peptides and
proteins in tissue samples. Excellent data can be
produced over a wide mass range in both linear and
reflector modes. TissueView™ 1.0 Software allows
sophisticated image manipulation and processing for
the profiling and comparison of components across
tissue samples. The MS/MS capabilities of the
instrument
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