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We Can See - Mass Makes the Difference

(selected slides from the presentation)
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INSTITUTES FOR
BIOMEDICAL RESEARCH

Molecular Distributions
Background

LCMS dissection of animal

m— limited spatial resolution
t only parts of animal

label required
total radioactivity

not specific
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MALDI Mass Spectrometric Imaging

Principle
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MALDI MS Imaging Platform
Current setup at NIBR

Animal Dosing Sectioning Matrix Coating Data Acquisition

A
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Compound Distribution
24 h post dose, MRM
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Metabolite M3 Distribution
24 h post dose, MRM
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Data Evaluation and Reporting

10 mg/kg, 3 h p.o.,

3 separate sections from same animal
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Proteins and MS Imaging
some difficulties

Minerals Carbohydrates

Fat ~ 149 Water
62%

Protein

o

Membrane Proteins

[mg/g] Muscle Liver Kidney Brain mglg
ug/g ;

Myoglobi
DNA 2.6 2.4 nglg F—
220
folg

Source:  Geigy Scientific Tables / Anderson Mol. Cell. Proteomics (2002)
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Imaging of Drug Targets
Amyloid beta peptides, 4.5 kDa

1. Section

2. Section

Source: M. Stoecki et al. / Analytical Biochemistry 311 (2002) 33-39
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Beta Peptides
Distribution and PK, 1.1 kDa

Optical

Source: J. Am. Soc. Mass Spectrom. 2007, 18, pp. 1921-1924

High Mass Proteins

Digest, also works on FFPE sections

m/z 1129 m/z 1513

o

m/z 1754 m/z 1828 m/z 1957

I

m/z 2341 m/z 2397 m/z 2588

m/z 1699

m/z 2083

-

m/z 2764

m/z 1715

m/z 2324

m/z 3099




Matrix Coating

Limiting Factor

= Extraction of analyte

=No chromatography

= Co-crystallization of matrix/analyte
= Delocalization

= Crystal size / resolution /sensitivity
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Matrix Deposition Methods
Multiple options

Heated Vibrating Automated  Manual Acoustic Piezo Mechanical
Nebulizer Vaporizer Pneumatic  Pneumatic Spotter Spotter Spotter
Spray Spray
10 pm 1mm
Automation Speed Chemistry .
Controlled Cheap Simple

No nozzle
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Instrumentation
Sensitive and fast

1 kHz laser
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Mass Analyzers
Alternatives to quadrupoles

TOF FT (ICR or OrbiTrap)
Full scan, full mass range — * Full scan — unbiased
unbiased acquisition acquisition
High mass accuracy Highest mass accuracy —

de-novo metabolism
Extremely fast
. . Slow (typ. 1 s per point)
High dynamic range
. _ Sensitivity limited due to
Charging, data alignment dynamic range
issues if no orthogonal TOF

Source

Time Series
72 h




Example for Normalization
Compensation for tissue-specific suppression

3h
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Precision of MS imaging
3h, triplicate from same animal, separate processing
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WBAL Compared to MALDI
Oncology, 10 mg/kg p.o., 2 h post dose

Compound
Concentration
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http://maldi.ms
A starting point for MS imaging

msimaging msimaging I

msimaging = I msimaging I
[ ]
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http://www.cost.esf.org/domains_actions/bmbs/Actions/BM1104
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