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INTRODUCTION
MALDI-MS imaging (MSI) is a unique technology that enables the in-situ detection of a wide range of biomolecules, including lipids [1]. However, this could be challenging when analysing

formalin fixed paraffin-embedded (FFPE) tissues, the main source of clinical tissue, given that many lipids species are depleted during tissue processing. Nevertheless, several solvent-resistant

lipids remain but their extraction could be impeded by the cross-link between proteins [2]. Hence, an antigen retrieval step could enable the extraction of a greater number of lipids and may

provide information that is complementary to that which can be obtained from other biomolecules, such as proteins. Here we aim to address the effect of performing antigen retrieval prior to

MALDI-MSI of lipids in FFPE tissue.
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1) Comparison of two sample

preparation protocol:

(A)without an antigen retrieval;

(B) with an antigen retrieval.

2) Evaluation of the ability to 

detect regio-specific profiles in 

samples prepared with protocol 

B 

SAMPLES
For both experimental points 1) and 2),

clear cell Renal Cell Carcinoma

(ccRCC) FFPE clinical samples were

used as a proof of concept
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PURPOSE
Assess the effect of performing

antigen retrieval prior to MALDI-

MSI of lipids in FFPE tissue.
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MATRIX
For both protocols (A and

B) a matrix solution of

aniline/α-cyano-4-

hydroxycinnamic acid (ANI-

CHCA) in 70% methanol

solution with 0.1%TFA.

MSI PARAMETERS
MALDI-MSI was performed using a

Bruker rapifleXTM MALDI TissuetyperTM

equipped with Smartbeam™ 3D laser

m/z range: 420 - 820 m/z

3) On tissue MALDI MS/MS

RESULTS
1) Comparison of the two sample preparation protocols
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2) Detection of region-specific profiles using the protocol B (with AR)

• greater number of signals in the

samples prepared with the AR sample

preparation protocol

•it was possible to spatially 

resolve tumoral, normal, 

necrotic and haemorrhagic

regions, using individual m/z 
signals 

•possibility to obtain region

specific profiles from

samples prepared with

protocol B

3

3) Key signals identification

On-tissue MALDI-MS/MS was performed on the key signals whose distribution was in agreement with the histology of the tissue.

A number of different lipid species were identified in samples prepared with protocol B including phosphatidylcholine (PC), as

well as their lyso variants (LPC), phosphatidylserine (PS) and sphingomyelin (SM), with these lipid species already been reported

to be readily detected in fixed tissue [3, 4].

DISCUSSION AND CONCLUSIONS 4
The greater number of signals detected when using protocol B may have derived from lipid species that are known to be

implicated in the lipid-protein crosslinking that is formed because of formalin fixation. All these results supports the proposal that it

could be possible to still detect clinically relevant lipid species in FFPE samples, despite the loss of a large proportion during

tissue processing. These preliminary results indicate that it may be possible to detect relevant alterations in the spatial lipidome of

FFPE tissue, opening up new possibilities for spatial omics investigations of disease.

ACKNOWLEDGEMENTS : This work received funding from the 2019 Gilead Fellowship Program and Regione

Lombardia POR FESR 2014-2020. Call HUB Ricerca ed Innovazione: ImmunHUB.

Laser beam settings:

• Lateral resolution: 50 x 50 µm

• Laser scan range: 44 µm per pixel

a single precursor ion was selected by using the smallest precursor ion selector
(PCIS) window possible and dissociated using LID-LIFT™️ technology, with the laser

energy being set within a range of 40–70%.

LPC(18:3) PS(36:1)Heme PC(36:4)+Na

References: 1. Schwartz, S.A. : Direct tissue analysis using matrix-assisted laser desorption/ionization mass spectrometry: practical aspects of sample 

preparation. J. Mass Spectrom. 38, 699–708 (2003); 2. Vos, D.R.N. : Class-specific depletion of lipid ion signals in tissues upon formalin fixation. Int. J. 
Mass Spectrom. 446, 116212 (2019); 3. Stubiger, G. : MALDI seamless postsource decay fragment ion analysis of sodiated and lithiated phospholipids. 

Anal. Chem. 80, 1664–1678 (2008).;4. Wojakowska, A. : An optimized method of metabolite extraction from formalin-fixed paraffin-embedded tissue for 

GC/MS analysis. PLoS One. 10, 1–13 (2015). 

• m/z signals detected

with Protocol B could
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non-tumoral regions
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10 mM Citric Acid bath

97°C for 45 minutes 


