Optimizing the mass accuracy for automated analysis of MALDI images &
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Overview

MALDIMassSpectrometryimagingis now a mature method presenting
a largepanelof applications Dataacquisitionhasbeenlargelyimproved
and data analysisis now the bottleneckin the experimentalworkflow.

Several software solutions exist usually based on spectral patterns
defining regionsof interest Here,we presenta careful analysisof the

experimentalconditionsensuringa homogeneouddistribution of mass
accuracyacrossthe whole imagein order to improvethe imageanalysis
using automated classification and identification of homologous
analytes

Method TOF

Sample
Sample: 1plLactosyl C12 ceramid25uM InEtOHCHC] 50/50 (v/v)
(sodium adduct : m/z = 828.5444
Brain tissue sectionfsom mouse
Support: Indium tin oxide coated glass slitEq])
Matrix: 2,5Dihydroxybenzoic aci@ (5-DHB saturated imacetonitrile
or ethyl acetate+ 136 hexan and 196rmic acid

Acquisitionmethod:
- Calibration: red phosphorus

Rastewidth: 25 um

Scan range: 25um X 25um
Mass range: 10Q 1200amu
Mode: reflectron

- Laser power60%
- Numberof shots 1000
- Freg 10000 Hz
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Dirty drop method

Image reconstruction as a
function of the crystalheight
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ControlledTIC Non-ControlledTIC

Isotopic distribution oLactosylC12 ceramide, sodiuatlduct(m/z =828.5444).

Individualspectrafrom randomselectionof pixels
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Poor mass accuracy and occasionally peaks multiplication
Incomplete images.

Total 1ons coungevolution

: Evolution of the TIC shot by shot (left) and over time (right)
e e for an acquisition summing 400 laser shots.
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KendrickMassDefectmap for rapid identification andlocalizationof families of lipids by MALDI MS
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KMD plot enablesa semtargeted

approach for lipids families
visualization,based on their -CH-

repeatunit.

This method can also

be

automatizedto compareimagesor
to target a specific lipid family,

knowingthe its KMD
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Origin
Fluctuationof the Totallon Current(TIC)duringthe acquisition,
dramaticallyaffectingthe massaccuracy
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Conclusions

Optimizing experimental conditions providing
constant sub-ppm massaccuracyon the whole
Imageallowed efficient KMDfiltering of MSldata.
KMD axiswas usedinsteadof the usualm/z axis
from mean Reconstructiorof regionsof interest
(ROI) based on non-targeted semttargetec
(specificfamily of homologou$ or localisationof
selectedchemicalcan be easily performed with
KMD ThePythonsoftwarewill be soonreleased




