MALDI MS Imaging at Acquisition Rates Exceeding 100 Pixels per Second
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INTRODUCTION

Demand for high-throughput matrix-assisted laser desorption/ionization (MALDI) mass spectrometry imaging (MSI) is growing with the lateral resolution increase to the scale
of micrometers. Axial TOF analyzers offer acquisition time significantly shorter compared to the other types of mass analyzers; a single spectrum is recorded in <100 us. Still,
an acquisition of high-resolved MS image may last many hours even using axial TOF instruments with kHz lasers. Sampling mode and data processing are the typical factors
limiting acquisition rate. [1]

The MALDI MSI time can be reduced by an order of magnitude by utilization of laser beam scanning sampling mode. In this mode, laser beam is redirected across a static sample
by a galvanometer based optical scanner while data are stored and processed concurrently. In this contribution, we present a development of a high-throughput MALDI TOF MS
Instrumentation equipped with 5 kHz laser for high speed laser beam scanning MALDI MSI with acquisition rates up to ~150 pixels/s. [2]
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INSTRUMENT DESIGN AND PERFORMANCE MS IMAGING OF CANCER SPHEROIDS

lon source Preparation of the spheroids

“* human colorectal adenocarcinoma HT-29 were cultivated in Dulbecco’s modified
Eagle’s medium (DMEM) supplemented with 10% fetal calf serum (FCS), 2 mM L-
glutamine, 100 U/mL penicillin, and 100 ug/mL streptomycin in humidified 5% CO,
atmosphere at 37 °C [2]

»» HT-29 cells were washed and seeded at a density of 50,000 cells/mL

e the cellular mixture was incubated on a rotary shaker in humidified 5% CO,
atmosphere at 37 °C for 1 day, followed by further 5 day incubation

v —————— Sokany ¢ grown spheroids were treated with 20 uM perifosine for 24 h

“ galvanometer based optical
scanner redirects the laser beam on
a sub-millisecond time scale

** laser scanning substitutes one
stage translation at range ~1.2 mm
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V) Lens (f.I. 76 mm) for laser beam scanning at range ~1.2 mm MS imaging
V) optical scanner Optics allows laser focus 210 ym
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¢ galvanometer-based optical scanning was employed in MALDI TOF MSI, greatly
boosting the MSI speed, particularly in high lateral resolution imaging
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pixel size (um) % 10 kpixel MS images with 10 ym lateral resolution were recorded at rates >100 pixel/s

*» perifosine was found to penetrate only about 100 ym into colorectal carcinoma
spheroids after 24h treatment with 20 uM perifosine solution
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