An innovative gene therapy approach to produce novel human GALC variant with enhanced protein stability and enzyme activity with high levels of mannose 6-phophate for Krabbe
disease
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THERAPEUTICS
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2.4. Combination of Novel hGALC Construct with S1S3 PTase Co-Expression Yields Much More Stable Enzyme

‘*Krabbe disease is a severe neuromuscular lysosomal storage disorder caused by mutations in the "2.1. H'.gHIy PHospHorylatea Mouse GALC ?mGALC‘ Enzyme Exhibits Much Broader Distribution in Brain of Krabbe'  with Improved M6P Receptor Binding and Cellular Uptake

galactosylceramidase (GALC) gene. This leads to galactosylceramidase (GALC) enzyme deficiency  Mice Post-ICV Injection.
and results in continuous build-up of various lipids and glycolipids including cytotoxic
psychosine. GALC deficiency causes loss of myelin sheath (protective layer around nerves)
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S1S3 PTase is a truncated, pre-activated variant with significant advantages:
Has proper conformation without need for y-subunit
Has 20-fold higher specific activity
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| X Human GALC (hGALC) is produced with only modest levels of M6P which would limit its cellular uptake and effectiveness as a therapeutic agent. There has been no effective way to increase
BSUBUEIL B " 0 — endogenous phosphorylation process within cells for increasing M6P content on newly synthesized lysosomal enzymes. Our S1S3 PTase co-expression platform overcomes the inefficient
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S1-83 endogenous phosphorylation process to ensure newly synthesized lysosomal enzymes are produced with high levels of M6P.

Wildtype hGALC is unstable and difficult to express which hinders development of an effective treatment for Krabbe. We have created a novel hGALC enzyme with 2 strategic amino acid
substitutions that yields significantly higher protein stability and enzyme activity, and an innovative gene therapy approach for producing more stable hGALC with high M6P content via S1S3 PTase
co-expression.

Novel highly phosphorylated, stable hGALC produced from AAV vector is shown to be efficiently internalized in patient-derived fibroblasts and suggests this could be a more effective gene therapy
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S1S3 PTase Co-Expression Platform Ensures Production of Therapeutic Lysosomal Enzymes with High
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S 4. Future Studies
GIcNAc In vivo Processing in Cells G|C1\|AC Thr; I
G.c.'\.Ac GIcNAC " e e Evaluate GTx for cross-correction and substrate reduction, particularly psychosine, in cellular models of Krabbe
Lys0 Enayme.. Asn-{Ser/Thr).. Lys0 Enzyme....Asn X-{Ser/Thi.. Determine whether GTx can improve various cellular dysfunction in Krabbe cellular models
oo horvlated Evaluate GTx in animal models of Krabbe disease for hGALC expression and biodistribution, including in CNS
osphorylate

Determine whether GTx increases survival in animal models of Krabbe disease
Determine whether GTx can reduce/prevent psychosine accumulation in Krabbe mouse models
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