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Figure S1. Assumed amino acid sequence of wildtype (WT) C57BL/6 (top row) in
comparison to the GIbl” sequence (bottom row) encoded by the mRNA
(NC_000075.6) of exon 1-16. Translation was performed applying CLC Main
Workbench 7 (CLC Bio, Qiagen, Hilden, Germany). Complete interruption of the WT
sequence is assumed at the end of the sequence of amino acids encoded by the

mRNA of exon 14. Caused by skipping of exon 15 (dots), the sequence continues



with the amino acids encoded by exon 16 of the mRNA, which should cause an

absence of 85 amino acids compared to the WT protein.
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Figure S2: Neurons (arrows) in cerebral cortex (al-d1l), hippocampus (a2-d2),

thalamus (a3-d3), cerebellum (a4-d4) and brainstem (a5-d5): T

wo-month-old and

eight-month-old GIbI7- mice reveal pale to bright eosinophilic material in neuronal

cytoplasm (b, d, f, h, j). Contrary, age matched wildtype (WT) neurons (a, ¢, e, g, i)

are unremarkable. Periodic acid-Schiff (PAS) reaction. Bars: 20 pm
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Figure S3: Significant axonal accumulations of 3-APP are present in the cerebral

cortex, the thalamus and cerebellum in eight-month-old GIb17- mice (d1, d3, d4) in

comparison to age matched wildtype (WT) controls (c1-c4). Axons in two-month-old

GIb1”- mice do not show accumulations of [B-APP in cerebral cortex (d1),

hippocampus (d2), thalamus (d3), cerebellum (d4) and brainstem (see Figure 3, main

manuscript) in comparison to an age matched WT control (al-a4). 3-APP positive

axons (arrows) first appeared at the age of four months (data not shown). Bars: 50

pm.
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Figure S4: Astrogliosis with increased numbers of GFAP* astrocytes (arrows) in GIb1-
/- mice was not present in two-month-old GIb1” mice in different regions of the brain
(b1-b4) in comparison to an age matched control wildtype (WT, al-a4). From four
months of age, GIbI’- mice showed significantly increased numbers of GFAP*
astrocytes (data not shown). At the age of eight months, an astrogliosis was present
in cortex (d1), thalamus (d3), cerebellum (d4) and brainstem (see Figure 3, main
manuscript) in GI/b1 mice (d1, d3, d4) compared to age matched controls (c1-c4).

Bars: 50 um.
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Figure S5: Increased numbers of Ibal* microglia/macrophages (arrows) were not

present in two-month-old GIb17 mice (b1-b4) compared to wildtype (WT) controls

(al-a4). Accumulations of Ibal* microglia/macrophages developed from four months

of age onwards. Eight-month-old GIb17 mice show significantly increased numbers

of Ibal* microglia/macrophages in cerebellum (d4) and in brainstem (see Figure 3,

main manuscript). Bars: 50 pm.
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Figure S6: Corpus callosum: The amount and density of myelin is similar in a two-
month-old (a, e), an eight-month-old wildtype (WT; ¢, g), a two-month-old GIbI
mouse (b, f) and an eight-month-old GIb17 mouse (d, h) using antibodies against

CNPase (a-d) and MBP (e-h). Bars: 50 pum.
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Figure S7: Details of cytoplasmic structures in neurons of the brainstem (a, b), axons
of the spinal cord (¢, d) and neurons in dorsal root ganglia (e, f) of an eight-month-
old wildtype (WT; a, ¢, e) and an eight-month-old GIbI"- mouse (b, d, f). Notice
lamellated storage material (arrow, b) and an increased number of autophagosomes
(stars, d) with an adjacent lysosome with storage material (arrow, d) in the GIb1+"

mouse. Autophagolysosomes with lamellar fragments (f) are also present in the



spinal cord of the GIbl” mouse, wheras a WT autophagolyosome (e) appears

unremarkable. Bar: 1 pm.
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Figure S8: Intracytoplasmic storage was not present in astrocytes (a, b) and
oligodendrocytes (¢, d) in the brainstem of an eight-month-old GIb17- and wildtype
(WT) mouse. Moreover, Schwann cells (e, f) and satellite glial cells (g, h) in dorsal

root ganglia lack lysosomal storage in the GIb17- and WT mouse. Bar: 10 pum.
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Figure S9. Glycolipid content of fibroblasts from four-month-old wildtype (WT) and

GIb17- mice. Thin-Layer Chromatography of Lipids (TLC) analysis revealed the

presence of four unknown glycolipids. Box plots are used to show data. *p <0.05; n =

4.
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Figure S10. Glycolipid concentration of tissues. Thin-Layer Chromatography of

Lipids (TLC) analysis revealed Gm: (a) and Gai (b) in concentrations above the limit

of detection (LOD) in all tissues analyzed from 3.5 to five-month-old GIb1” mice and

in cortex, thalamus, cerebellum and kidney in 3.5 to five-month-old wildtype (WT)



mice for Gm and cortex and thalamus in WT mice for Gai. Box plots are used to show

data. n =4.



