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Supplementary Material Figure S1. Experimental designs. (a) Experimental design for matrix comparison with CT-
2A tumors; (b) Microscopy of MALDI-analyzed CT-2A tumors highlighting laser destruction of tissue; scale, 50 um; (c)
Experimental design for validation of MALDI-TOF using bulk RNA-seq.
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Supplementary Material Figure S2. Spectra for atmospheric-pressure MALDI-TOF MSI. (a) Spectra obtained for each
sample preparation in small molecule screen with CT-2A glioma using atmospheric-pressure MALDI-TOF MSI; (b)
Spectra obtained for each sample preparation in lipid screen with CT-2A glioma using atmospheric-pressure MALDI-
TOF MSI.
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Supplementary Material Figure S3. Spectra for human samples and chromatograms for LC-MS. (a) Spectra for human
samples obtained for each sample preparation in small molecules screen (left) and lipid screen (right); (b) Top shows
chromatogram for tumor sample bottom shows chromatogram for normal sample as obtained with LC-MS; (c)
Extracted ion chromatogram for Arginine.
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Supplementary Material Figure S4. Further comparisons between matrix and polarity combinations for MALDI-TOF
for small molecules. (a) Number of unique background peaks for each combination in small molecule screen; (b) Mean
difference in abundance of metabolites of interest between tumor and normal regions with grey color representing
metabolites not detectable; (c) Upset plot representing a Venn diagram of sizes of overlaps between detectable chemical
formulas for different sets of matrix and polarity combinations; (d) Upset plot representing a Venn diagram of sizes of
overlaps between enriched pathways for different sets of matrix and polarity combinations colored by semantic groups
of pathways.
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Supplementary Material Figure S5. Further comparisons between matrix and polarity combinations for MALDI-TOF
for lipids. (a) Number of unique background peaks for each combination in small molecule screen; (b) Upset plot
representing a Venn diagram of sizes of overlaps between detectable chemical formulas for different sets of matrix and
polarity combinations; (c) Upset plot representing a Venn diagram of sizes of overlaps between enriched pathways for
different sets of matrix and polarity combinations colored by semantic groups of pathways.
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Supplementary Material Figure S6. Extended differential metabolite abundance between tumor and normal regions.
(a) Percentage of total Wasserstein distance between tumor and normal regions explained by top 6 differentially
abundant m/z peak bins for small molecule screen; (b) Percentage of total Wasserstein distance between tumor and
normal regions explained by top 6 differentially abundant m/z peak bins for lipid screen; (c) Rank-rank hypergeometric
overlap plots between LC-MS and MALDI-TOF MSI differential abundance results of small molecules for recrystallized
CHCA matrix in positive polarity mode; smaller p-values indicate larger overlap between ranked lists; (d) Rank-rank
hypergeometric overlap plots between LC-MS and MALDI-TOF MSI differential abundance results of small molecules
for 9-AA matrix in negative polarity mode; smaller p-values indicate larger overlap between ranked lists; (e)
Normalized enrichment score for KEGG pathways for each combination and bulk RNA-sequencing of tumor and
normal regions for lipid screen.
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