Integrating Spatial Metabolomics and Spatial Transcriptomics on the Same
Cancer Tissue Sections to Detect Gene-Metabolite Correlations oo
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DESI-MSI and ST Data are Unaffected by DESI+ST Workflow Component Analysis of DESI+ST Reveals Intra-tumor Heterogeneity

® A workflow named DESI+ST was designed to combine Desorption ElectroSpray lonization Mass Spectrometry
Imaging (DESI-MSI) and Visium Spatial Transcriptomics (ST) on the same tissue section. UMI-Counts/Gene BC-1Tumor ROT's Look Histologically Identical Corelation: 0.88
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® The DESI+ST workflow was shown to have almost no negative impact on RNA integrity and spatial sequencing
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® DESI+ST was performed on six human cancer samples. § . 4e+05
@ Integration of Visium-ST and DESI-MSI data reveals strong, unambiguous, spatial correlations of metabolomic % @
and transcriptomic information in human cancer tissues. £ 2e+05 R=0997,p<22e-16
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® The relationship between the r and the trar ome plays a vital role in understanding the tumor 3 25 mm |
microenvironment. & - PE 180
@ Spatial transcriptomics (ST) and Mass Spectrometry Imaging (MSI) spatial metabolomics techniques have made g -
strong contributions of the mapping of the tumor microenvironment."? y s L 18‘2;'8"
@ Data from ST and MSI has previously been integrated by analyzing separate serial sections.>* -
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@ Combination of ST and MSI on the same tissue section would minimize section variability and increase capacity
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® We have developed a workflow that combines Visium-ST with Desorption ElectroSpray lonization Mass Lo, oe5 ™8 viums - o0
Spectrometry Imaging (DESI-MSI) on a single fresh frozen tissue section. Visium-ST Workflow ST UMAP Cluster Identity PS 18:0_18:1 APP)
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® Performing DESI-MSI before Visium-ST has almost no impact on RNA and Visium-ST data quality.

® Transcriptomic and metabolomic data display strong spatial correlations one with another, 6,075 Gene-Metabolite correlations with a
magnitude above 0.5 were identified with DESI+ST.

® Component analysis of DESI+ST data reveals intra tumor heterogeneity not visible with histology alone.

©® The DESI+ST workflow allows for precise alignment of metabolomic and transcriptomic data from the same tissue section.

@ 6 Human Cancer Samples (3 lepidic lung adenocarcinoma, 3 invasive lobular breast cancer) were analyzed with
the Desium workflow.

@ Serial sections for two samples were analyzed with only the Visium protocol as a control. -
® DESI-MS| Parameters: samples analyzed in negative ion mode on a Xevo G2-XS QTOF mass spectrometer
(Waters) with 100% Methanol on a DESI-XS stage at 100 pym spatial resolution. BC-3 P118:0_18:1 CXCL14 = —
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@ Visium CytAssist Protocols: CG000614 and CG000495
® DESI-MSI and Visium-ST data were coregistered, and granularity matching between data formats was performed f 4 :,3 i
using a gaussian weighting algorithm. . e ¥ o @ Cell deconvolution of Visium-ST data to compare metabolite distributions by cell type.
Correlation: 0.62 @ 5-10 ym DESI-MS| with Visium HD to perform high resolution DESI+ST. |
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MB: Mouse Brain, C: Control Serial Section, DC: DESI Control (tissue x3
section left at room temperature for 1.5 hour), D: 1.5 hour DESI 2
Image with 100% methanol spray solvent 1 4
Tests on the effects of DESI-MSI on RNA quality of five mouse brains showed 0 h Cbrrelation; 0.75
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almost no change in RNA quality as shown by high RINe Scores after DESI-MSI. o
Minimum RIN of 4 is required for Visium-ST. C D DC Non-Gancer Relative Abundance




