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SGSH, corrects heparan sulfate accumulation, lysosomal
lipid storage and inflammation in MPS IlIA mouse brain
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BACKGROUND

DENALIPS APPROACH TO ENZYME REPLACEMENT THERAPY

THE BLOOD-BRAIN
BARRIER (BBB)
CHALLENGE

The BBB is a major obstacle for
brain delivery of enzymes

ENZYME TRANSPORT
VEHICLE (ETV)

TR

The ETV uses the Transferrin
Receptor (TfR) to cross the BBB
enzymes into the brain.

The TfRis the body’s mechanism for
iron transport from blood into brain.

IV ADMINISTRATION AND
BROAD BIODISTRIBUTION

There are many TfRs at the BBB, which enable
transport of ETV and enzyme into the brain.

TfRs may also help enzyme getinto other tissues
such as bone, cartilage, and the heart.

References: JefferiesWA, etal., 1984; Qian ZM, et al., 2002; Bakardjiev Al, 2021,
Arguello Aet al., 2021; Arguello A, Mahon CS et al., 2022; Ullman JC, et al., 2020;
Wang S, et al., 2020; GammellaE, et al., 2017; Carlevaro MF, etal., 1997.




BACKGROUND

LEARNINGS FROM MPS Il ADVANCE MPS [lIA EARLY EFFORTS
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BACKGROUND

MPS IlIA PATHOGENESIS AND BIOMARKERS

TARGET PATHWAY CLINICAL

Genetic defect with loss of SGSH deficiency impairs Lysosomal dysfunction Clinical Disease
SGSH enzyme activity lysosomal function causes inflammation and
cell loss
mutations
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Accumulation of Accumulation of lysosomal lipids Increased inflammatory markers Developmental delay, decline in
Heparan Sulfate (HS) (e.g. Gangliosides) and (e.g. CD68, GFAP, YKL-40) cognition and adaptive behavior

lysosomal markers (e.g. LAMP2)

Currently,thereare no approved therapies for MPS IlIA, representing a high unmet medical need




RESULTS

PERIPHERAL ADMINISTRATION OF ETV:SGSHRESULTS IN DOSE DEPENDENT
INCREASES IN SERUM AND BRAIN SGSH EXPOSURE
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Fusion of SGSH enzymeto the ETV improves delivery to the brain



RESULTS

PERIPHERAL ADMINISTRATION OF ETV:SGSHREDUCES BRAIN, CSF, AND
LIVER HS LEVELS IN A MPS llIA MOUSE MODEL
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ETV:SGSHdelivers functional SGSHto the CNS and periphery
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6 Graphs display mean + SEM and p values: one-way ANOVA with Tukey's multiple comparison test; ****p <0.0001



RESULTS

ETV:SGSH REDUCES HS LEVELS IN NEURONS, ASTROCYTES, AND
MICROGLIA IN THE BRAIN PARENCHYMA OF MPS IlIA MICE
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7 Graphs display mean = SEM and p values: one-way ANOVA with Dunnett’s multiple comparison test; ****p <0.0001



ETV:SGSH CORRECTS LAMP2 STAINING IN BRAIN OF MPS IlIA MICE
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Graphs display mean + SEM and p values: one-way ANOVA with Tukey's multiple comparison test; ****p <0.0001



RESULTS

ETV:SGSH CORRECTS GANGLIOSIDE GM3 LEVELS IN BRAIN OF MPS IlIIA MICE
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ETV:SGSHcorrects lysosomal lipids in the brain, consistent with improved lysosome function

9 Graphs display mean = SEM and p values: one-way ANOVA with Tukey's multiple comparison test; ****p <0.0001



ETV.SGSH CORRECTS CD68 STAINING IN BRAIN OF MPS IlIA MICE
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10 Graphs display mean + SEM and p values: one-way ANOVA with Tukey's multiple comparison test; ****p <0.0001



ETV:SGSH CORRECTS GFAP AND YKL-40 IN BRAIN OF MPS IIIA MICE
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ETV:SGSH corrects neuroinflammation in the brain

11 Graphs display mean = SEM and p values: one-way ANOVA with Tukey's multiple comparison test; ***p < 0.001 and ****p <0.0001



ETV:SGSH CORRECTS SUBSTRATE ACCUMULATION, LYSOSOMAL

FUNCTION AND INFLAMMATORY MARKERS IN A MPS IlIA MOUSE MODEL
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