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Figure 7. Molecular identification of gangliosides species in the mouse brain was aided by structural fragmentation
pattern obtained using MALDI MSMS. Here we show examples of structural identification of GM1 18:0 and GM1 20:0
lipids by obtaining ganglioside fragmentation pattern, as well as, ceramide group 18:0 and 20:0 fragments.

INTRODUCTION

Gangliosides are glycosphingolipids containing a
ceramide base and a carbohydrate chain containing at
least one sialic acid. In addition to variability in the
number and position of sialic acid residues attached to
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corpus callosum
(white matter)

analysis of gangliosides was carried out by IGLTET
normalizing with matrix ion peaks.

Figure 1. Molecular structure of GM gangliosides. The inset
shows MALDI mass spectrum of gangliosides from brain.

CONCLUSIONS

+ MALDI MS imaging with ion mobility separation workflow was developed to map molecular distributions
of gangliosides and other related lipids in the mouse brain to study autosomal recessive lysosomal
storage diseases.

substantia nigra
Gangliosides undergo dramatic changes in abundance
and spatial distribution during brain development, and
their accumulation caused by specific enzyme defects
can lead to various neurological diseases.

+ Ion mobility separation, with reproducible ion drift times, can be utilized to filter and reduce chemical
_ Sulatide18:0 noise and matrix interferences improving S/N of molecules and leading up to tissue maps with better
molecular specificity.

(white matter)

GM1 and GM2 gangliosidosis are autosomal recessive
lysosomal storage diseases resulting from depletion of
B-galactosidase or B-hexosaminidase, respectively.

¢ High mass accuracy of ions (unit ppm), isotopic pattern, structural analysis by tandem MS helped assign

In this work, we used a B-galactosidase double h >
the ions to molecular species.

knockout (KO) mouse model and MALDI imaging
workflow to map spatial distribution of GM1 and GM2

dorsal striatum

Hippocampus ¢+ A fold-change between GM1 ganglioside was measured in knockout model, which is characteristic of 3-

gangliosides in KO brain tissue. We anticipate this O —100% ' W del, v i ¥
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