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Abstract

This application brief demonstrates the desorption of electrospray ionization (DESI) mass spectrometry imaging
of lung allograft samples following ex vivo lung perfusion (EVLP) in clinical research, using the Xevo G2-XS QTof

Mass Spectrometer.

Benefits

DESI imaging analysis of donated lung specimen provides highly accurate and robust molecular data with

minimum sample handling.
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Introduction

Over the past decade, Mass Spectrometry Imaging (MSI) has been increasingly used by researchers to
investigate the distribution of metabolites, drugs, peptides, and proteins in tissue surfaces. The potential for the
application of MSI to unambiguously map hundreds of biomolecules in a single analysis has led to this approach
being used in research studies of cancer. Recently, there has been a significant increase in the application of
Desorption Electrospray lonization (DESI) as this soft ionization technique can be performed under ambient
environmental conditions. Furthermore, it requires little to no sample preparation and is minimally invasive which
makes it suitable for direct tissue analysis. DESI-MSI has a potential to provide information about biochemical
distribution of molecules after just one measurement in a non-subjective fashion. Therefore, this technique
allows researchers to accomplish robust tissue recognition and identification of tissue-specific lipid ion patterns

which could, in future, be useful in cancer diagnosis and prognosis at a histology-level.

DESI-MSI is compatible with both the Waters SYNAPT G2-Si and the Xevo G2-XS Mass Spectrometer.

Results and Discussion

Preceding DESI analysis, donor lung samples are stored at -80 °C. Prior to imaging, samples are removed from
the freezer and 10 pm-thick tissue sections are cryosectioned, then thaw-mounted onto glass slides (See Figure 1

for workflow).

Ex vivo Lung Perfusion Tissue Analysis by Desorption Electrospray lonization (DESI) Imaging in Clinical Research 2



A) Tissue sectioning B) Set-up of the imaging experiment

- B

Tissues cut into thin Definition of region to image with the High

sections (10 pum) using Definition Imaging (HDI) software.
cryostat.

!

C) DESI imaging acquisition

34

DESI imaging data acquired with Xevo Q-
Tof G2-XS

E) Tissue stasnmg D) Processing/visualisation
" §
Hematoxylin and eosin (H&E) In“\a-slng data processed and

staining on the same tissue section

visualized with HDI software.

Figure 1. Workflow of DESI imaging analysis of human lung tissue sections.

The tissue section is then loaded on the 2D-linear moving stage of the DESI source mounted onto the mass
spectrometer. In this case, the Xevo G2-XS Mass Spectrometer was used. This method is also compatible with
DESI source on a SYNAPT G2-Si. The area to be analyzed is defined with Waters High Definition Imaging (HDI)

Software, version 1.4.
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Spatial resolution is adjusted to 100 um by pre-setting pixel sizes in the x and y directions. Mass spectra are

acquired at a 1 scan/second scan rate.

A non-destructive solvent system of 95:5 methanol:water was used at a flow rate of 1.5 pL/min. Nitrogen gas

pressure was set to 7 bar.

DESI imaging raw data files are subsequently processed using HDI Software. After DESI imaging, the slides are
subjected to traditional H&E staining and scanned using the NanoZoomer S210 scanner. The resulting optical
images are coupled with the corresponding molecular images to compare the histopathologic data obtained with

the formerly acquired ion images.

DESI imaging analysis of human lung tissue sections, conducted in both positive and negative ionization modes
with a spatial resolution of 100 pm, resulted in a selection of ion images highlighting different tissue
compartments, as also observed on the corresponding H&E-stained histological scans and shown in Figures 2

and 3. Overlays of ion images showcasing different molecular distributions were also obtained (Figures 2 and 3).
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Figure 2. DESI imaging analysis of human lung tissue section in negative ion mode. A) Optical image; B) lon
images of i) m/z 246.95 (dichloro-hydroxyphenylpyruvate); ii) m/z 773.53 (PG(36:2)); iii)) m/z 300.04 (C;sH:iNO3);
iv) m/z 303.23 (C20:4); C) Overlay of ion images m/z 246.95 (red) and m/z 773.54 (green); D) Combined mass

spectrum.
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Figure 3. DESI imaging analysis of human lung tissue section in positive ion mode. A) Optical image; B) lon
images of i) m/z 798.54 [PC(34:1)-K]*; ii) m/z 848.55 [PC(38:4)-K]™; iii) m/z 754.53 [PC(34:4)-H]* / [PC(32:1)-Na]*
;iv) m/z 304.30 [C»H3;N-H]*; C) Overlay of ion images a) m/z 304.30 (red) and m/z 754.53 (green); b) m/z
257.14 [Ci15H5,0-K]t / [CooHi6-H]t (red) and m/z 754.53 (green); D) Combined mass spectrum.

Conclusion

Utilization of the desorption electrospray ionization technique for mass spectrometry imaging of donor lung

specimens carries numerous advantages in Clinical Research:

Minimum sample preparation required prior to MS imaging acquisition.

Minimum destruction of the sample post DESI-MSI making it compatible with additional analyses on the

same tissue section such as H&E staining.
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- Very good sensitivity for low-molecular weight compounds.

Featured Products

Mass Spectrometry Imaging <https://www.waters.com/134833481>
Xevo G2-XS QTof Quadrupole Time-of-Flight Mass Spectrometry <https://www.waters.com/134798222>

High Definition Imaging (HDI) Software <https://www.waters.com/134833914>
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