Sequential MALDI-MS imaging of lipids, N-Glycans, and tryptic peptides on a single FFPE tissue section
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RATIONALE

Mass spectrometry imaging (MSI) is an emerging technology that is capable of

on a single FFPE tissue section and highlight the enhanced molecular characterisation
that is offered by combining the multiple spatial omics datasets.
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Feasibility in murine brain tissue
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Coefficient of variance <20% for each molecular class

Common peaks = 89

(Left) MALDI-MS images of lipids, N-Glycans, and tryptic peptides in three technical replicates of murine brain tissue. The tissue distribution of the
selected m/z features (rows) are highlighted in each of the technical replicates (columns), with a different colour scheme for each omics class. Scale
and intensity bars are provided. (Right) Average lipid, N-Glycan, and tryptic peptide profiles obtained from the three technical replicates of murine
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brain tissue. The number of detected peaks, along with those common among all three technical replicates, are reported.

Integration of spatial multi-omics dataset
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(Right) Principal Component Analysis (PCA) score charts (PC1 (x axis) vs PC3 (y axis)) generated from the lipid (A), N-Glycan (B), and tryptic peptide (C) MSI analysis as well as the
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For the imaging of lipids, FFPE tissue sections were deparaffinised prior to the deposition of 10 mg/mL 9-Aminoacridine (9-AA) using a
HTX TM-Sprayer. Following MSI analysis, 9-AA was washed from the tissue. For the imaging of N-Glycans, antigen retrieval was
performed prior to the deposition of PNGase F using an iMatrixSpray automated spraying system and left to digest overnight. Upon
completion, 5 mg/mL a-cyano-4hydroxycinnamic acid (CHCA) was deposited. Following MSI analysis, CHCA was also washed from the
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integrated spatial multi-omics dataset, which increased the ability to distinguish among the four major histopathological groups. 95% confidence intervals are highlighted by the

With the presented workflow, it is possible to perform sequential MSI of lipids, N-Glycans, and tryptic peptides
on a single FFPE tissue section and in a reproducible manner. Moreover, each omics class may provide
complementary information that, when integrated, may facilitate more comprehensive mapping of the

tissue. For the imaging of tryptic peptides, trypsin was deposited using an iMatrixSpray and left to digest overnight. Finally, 10 mg/mL molecular complexity present within pathological tissue.

CHCA was deposited. All imaging analyses were performed using a rapifleX MALDI Tissuetyper™, employing a beam scan setting of 46
K1m and a raster of 50 um in both x and y directions..
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