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Tissue imaging with MALDI-MS



Mass spectrometry imaging

⚫ visualization of the distribution

⚫ lipids, drugs, metabolites, proteins, peptides

⚫ label free technique
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MSI workflow - optimized methods
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matrix: 10 mg/ml DAN 70% ACN

deposition: iMatrixSpray

matrix: DHB

deposition: sublimation

Study of lipids, small molecules 

analyte: cholesterol, unsaturated FA

matrix: silver

deposition: thermal evaporation

Cholesterol

• reproducible, high spatial resolution capabilities (10 - 20 µm)



MSI workflow - measurement
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Bruker ultrafleXtreme (MALDI-TOF/TOF)

data processing, analysis, visualization, statistics
data acquisition 

(flexControl, flexImaging)

import
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• databases (SwissLipids, lipidmaps), literature

confirmation:

• standard measurement - comparison

• MS2 (LIFT) characteristic fragments
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Study of lipid changes – neurodegeneration

APP/PS1 mouse neurodegeneration model

• exhibits senile plaques

• neurodegeneration starts in:  

hippocampus, cortex

• APP/PS1 vs age-matched control model

www.mouse.brain-map.org/

cortexhippocampus

measurement region
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APP/PS1 model 
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APP/PS1 model 
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senile plaques (IHC)

ganglioside GM2 36:1 (MSI)

5 mm

APP/PS1 colocalization with senile plaques

Colocalization experiment design:

• same sample

1. step: MALDI MSI

• lipid analysis

2.   step: imunohistochemistry (IHC)

• Aβ (senile plaques)  

• GFAP (inflamation marker)



APP/PS1 colocalization
Merge MSI + IHC GM2 36:1 + senile plaquesganglioside GM2 36:1 (MSI)

senile plaques (IHC)



Merge MSI + IHC

50 µm
colocalization of lipid changes with 
senile plaques and inflammation

GM2 36:1 + senile plaques + inflamation

APP/PS1 colocalization



Study of lipid changes – obesity 

• Zucker (fa/fa) rats widely used model of genetic obesity

• insulin, leptin resistence

• fa/fa model vs lean control model
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• Zucker (fa/fa) rats vs. controls

• disruption in phospholipid metabolism

Study of lipid changes – obesity 

65 % TAGs from PC30 % PC from PE

PE PC TAGs

• TGs accumulation mainly in zone 1 - periportal

higher concentration:

TAGs (50:2, 52:1, 52:2, 52:3, 54:2)

lower concentration:

PC (34:2, 36:2, 38:5)

PE (34:2, 36:2)
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Pharmacokinetic study - metformin

• mice - metformin p.o. 100 mg/kg

• distribution of phospholipids in the mouse kidney
corresponds very well with histological features

PC 38:6 cortex

PC 40:6 outer stripe

PC 38:4 inner stripe

Lipid distribution:
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Pharmacokinetic study - metformin

• mice - metformin p.o. 100 mg/kg

• distribution of phospholipids in the mouse kidney
corresponds very well with histological features

PC 38:6 cortex

PC 40:6 outer stripe

PC 38:4 inner stripe

Metformin distribution:Lipid distribution:
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Kidney:
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Pharmacokinetic study - metformin



30 min p.o.

60 min p.o.

Liver:

blood vessels 
15 min p.o.

30 min p.o.

Kidney:
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Pharmacokinetic study - metformin



New REQUEST
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REQUEST - mass spectrometry imaging

Provided services for collaboration:

1) MALDI MSI lipid analysis

2) customized method development of MALDI imaging for other analytes

(time-consuming)

• MSI sample preparation (cryosectioning of frozen samples, matrix application)

• data analysis

• MSI analysis (suitable for abundant components)

Consultation:

Štěpán Strnad and Vladimír Vrkoslav (phone: 347, room: A.1.85).
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https://mab.uochb.cas.cz/mapy/index.php?lng=CS&text=on&query=A.1.85&lng=CS
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