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Liquid Extraction Surface Analysis Imaging of Lipids and Proteins in Human  sirmiNGHAM

FABP 2mm FABP mm .0 LESA Imaging: Liver Disease is one of the five biggest killers in the UK and is the only one of
m m u the big five that is increasing year on year [1]. Liquid Extraction Surface Analysis (LESA) has
previously been used in analysis of TLC plates, dried blood spots, whole animal sections and

fresh tissue [2-4]. In this work we explore the use of LESA coupled to high resolution nano ESI-
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MS and MS/MS for analysis of lipids and proteins in human liver tissue.
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Lipid and protein Images were created using LESA sampling (Advion) coupled to high resolution MS. Images shown as relative intensity and in binary form.
LESA sampling: 0.8 1 L of 70% methanol,, 0.1% Formic Acid, of which 0.5 ¢ | was dispensed from a height of 0.2mm onto a 10 um thick tissue section. 0.5 ¢ L
was re-aspirated after 10 s delay and electrosprayed into a LTQ Orbitrap velos (Thermo) (tip voltage: 1.75kV, gas pressure: 0.3 psi, capillary temperature: 250°C).

MS Method: Spectra acquired (resolution: 100,000 at m/z 400), ~25 scans (3 mins) for normal only and ~15 scans (2 min) for normal and non-alcoholic
steatohepatitis (5 co-added microscans per scan). The AGC target was 1 X 10° with a max fill time of 2s.

Repeat extractions from a single location revealed changes in species detected.
Protocol as for imaging, but with an increased solvent volume of 3.5 uL, of whlch 3 ul

was dispensed and re-aspirated.
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Red = Covered by B fragments only ~ Blue = Covered by Both B and Y fragments ~ Green= Covered By Y fragments only

Principal Findings:

» Lipids and proteins readily detected in tissue by LESA-MS.

 Direct analysis of tissue via LESA-MS can be used to construct ion images of lipids and
proteins in thin tissue sections.

» High mass accuracy and high mass resolving power of the Velos Orbitrap enables
identification of numerous constituents directly in tissue.

» Repeat analysis of the same area enables the detection of additional ions following the
removal of salts and other abundant molecules.

100% Coverage of the entire protein
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