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Datasets relate to the following study  

 

Untargeted Metabolite Mapping in 3D Cell Culture Models using High Spectral Resolution 

FT-ICR Mass Spectrometry Imaging.  

Lulu H. Tucker, Gregory R. Hamm, Richard A. Goodwin, C. Logan Mackay, Colin J. 

Campbell, David J. Clarke. 

 

Information for this submission 

 

Mass Spectrometry Imaging files  

MS imaging files for sectioned MCF-7 spheroids at 40 μm resolution collected with on a 

MALDI 12T Solarix FT-ICR MS. Sectioned spheroids were coated with 5mg/ml 9-

aminoacridine with 70% acetonitrile. Matrix application was completed using a home-built 

matrix sprayer converted from a 3D printer. Imaging files were converted from FlexImaging 

.mis files into .imzML files.  

 

Datasets  

Datasets archived as .imzML and .ibd raw files (suitable for viewing on multiple platforms)  

1. Imaging file of sectioned spheroids used for targeted and untargeted metabolite 

analysis  

2. Imaging file of sectioned spheroids biological replicate 1 

3. Imaging file of sectioned spheroids biological replicate 2 

 

Methodology  

For all imaging files, spheroids were prepared using the same method. Spheroids were 

obtained using the hanging drop method. Approximately 6000 cells were seeded into 20 μl 

droplets that were then suspended from the lid of a petri dish. A reservoir of 10 ml media 

was placed in the bottom of the dish. Spheroids were fed with 5 μl fresh media every 48 

hours. Spheroids were incubated at 36.5 oC, 5% CO2 and 95% humidity for 8 days before 

imaging.  
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8 day old untreated MCF-7 spheroids were prepared using the following method. Media was 

removed and spheroids were washed with 50 mM ammonium formate. Each spheroid was 

picked up and placed into a droplet from which maximal liquid was removed. 40 μl 10% (w/v) 

of blue gelatin was placed onto the spheroids and frozen on isopentane and dry ice for 2 

minutes. The gelatin blocks were then snap frozen in liquid nitrogen and stored in the -80 oC 

freezer until sectioning. Sections were taken at 15 μm thickness and thaw mounted onto ITO 

coated slides in a -21 oC cryostat (Leica CM 1900).  

5 mg/ml 9-aminoacridine in 70 % acetonitrile was used as the matrix. The 3D printer had a 

40 oC build-plate temperature, 30 mm emitter z-height and 50 psi gas pressure, and 

completed 8 passes of matrix at a 0.1 ml/minute flow rate and a nozzle velocity of 1100 

mm/minute.  

A 12T SolariX FT-ICR (Bruker Daltonics, Bremen, Germany) equipped with a MALDI 

ionisation source was operated in negative ionization mode to acquire spectra between 98-

1500 m/z. The laser raster increment was set to 40 μm along both the x and y axis with a 

smart walk of 50 μm. Laser power was set to minimum laser focus at 7% with a frequency of 

1000 Hz. Ions were summed across 300 laser shots for each spectrum. Calibration was 

performed post-processing using a pre-determined list of internal calibrants.  
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