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1 Targeting strategy for the Sap-C”.

Restriction map of the wild—type Psap allele, the targeting construct, flox Neo allele, and the Neo deleted allele after
Cre-mediated recombination. The 3-probes used for Southern blot analysis are indicated by open boxes. The
positions of PCR primers used for genotyping are indicated. Restriction enzymes are as follows : B BamHI, H Hind

I, and E EcoRI.
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¥ 2 Behavioral abnormalities in Sap-C” and Psap”°***° mice (4 months old)

A. Abnormal limb-clasping of Sap~C” and Psap7/¢345 mice compared to control wild—type mice when suspended by
the tail.

B. Rotarod testing of wild-type (closed square), Sap—C” (closed triangle), and Psap /094 (open circle) mice. The
time until dropping from the rod (rotating at 8 rpm) of one female mouse for each genotype is shown.

# 1 Concentration of Lysosphingolipids in the Brains and Livers of Wild-Type and Sap-C”".

LacSph GleSph/GalSph sphingosine sphinganine
(pmol/mg protein)
Brain
wild—type n.d. 53.7 = 4.5 106.1 = 5.7 16.7 £ 1.9
Sap~C- n.d. 39.2 = 2.0 88.3 = 5.3 159 £+ 2.0
Liver
wild-type 20.0 £ 6.5 n.d. 29.2 + 4.1 5.7 % 0.7
Sap-C- 114 =21 n.d. 34.7 £ 4.3 3.3+04

All values are presented as means + SE. Tissues obtained from four different mice of each genotype were analyzed.
n.d. : not detected, LacSph : lactosylsphingosine, GleSph : glucosylsphingosine, GalSph : galactosylsphingosine.
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3 Thin-layer chromatography (TLC) of lipids from the brains and livers of Sap-C” and Psap mice.

A. TLC of neutral glycolipids of brain and liver tissues. The neutral lipid fractions equivalent to 20-mg wet brain
tissue weight and 30-mg wet liver tissue weight from each genotype were applied to the borate-impregnated
plate, developed in chloroform—methanol-ammonia (65 : 25 : 5, v/v/v), and visualized using orcinol spray.

B. Histograms of the representative intensity of the bands of glucosylceramide (GlcCer), galactosylceramide
(GalCer), and lactosylceramide (LacCer) in the brain and liver tissues.

FRELZZANENT CiX, Sap-C-/-, Psap/C3848 <17 Wbz o TEEIN (X 5), /BRI, =X
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K (axonal spheroid) 23/NMiX, fXER, FFHE & JR&EFH
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4 Patterned and selective loss of Purkinje cells in the cerebellum of Sap—C” mice (6 months old).

A-F. Multiple immunostaining with anti-calbindin D28k antibody (green), anti-parvalbumin antibody (red), and
Hoechst (blue) in the cerebellum of wild-type (A—C) and Sap-C” mice (D-F).

G and J are higher magnifications of C and F, respectively.

H and K Multiple immunostaining with anti-S100 8 antibody (green), anti-calbindin D28k antibody (red), and
Hoechst (blue) in the cerebellum of wild-type (H) and Sap-C” mice (K).

In the parasagittal sections, the loss of Purkinje cells progressed from the first lobule to the ninth cerebellar lobule
(D). In the coronal sections, the surviving calbindin immunopositive Purkinje cells aligned symmetrically in
stripes (E).

I, L. Multiple immunostaining with anti- GFAP antibody (green), anti-calbindin D28k antibody (red), and Hoechst
(blue) . Arrowheads indicate activated astrocytes.

ML : molecular layer, GL : granular layer, WM : white matter, P : Purkinje cell, and BG : Bergman glia. The lines
indicate each scale.
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X 5 Electron micrographs of the central nervous system of Sap-C” and Psap mice (6 months old).

Axonal spheroids (arrows) in the cerebellar granular layer (A) and brain stem (B).

(C) Longitudinal section of axonal spheroids in the cerebellum of Psap709845 mice. Internodal segments were focally
enlarged.

(D) Axonal spheroids filled with concentric or lamellar electron—-dense bodies of about 0.3—0.5 p m.

(E) Accumulation of lipofuscin-like deposits (arrows and inset) in the neuron of cerebellar nuclei.

(F) Inclusions in a vascular endothelial cell in the cerebellum. Arrows mark electron-lucent storage materials.

The lines indicate scales of 5y min (A—C), 1y min (D), and 2x m in (E) and (F).
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