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Introduction

Lysosomal storage diseases (LSDs) comprise ~50 inherited disorders characterized by the accumulation of un-degraded
macromolecules due to a deficiency of particular acid hydrolases. The current treatment for LSDs is enzyme replacement therapy
(ERT). Beyond ERT, gene therapy has been proposed to be a long-term cure. A limitation for existing ERT and gene therapy
approaches is the inability to produce enzyme containing high levels of mannose 6-phosphate (M6P) required to mediate binding
to cell surface M6P receptors and subsequent delivery to lysosomes. However, recent advances with an engineered truncated
GlcNAc-1-phosphotransferase (S1-S3 Ptase) demonstrated that phosphorylation of expressed lysosomal enzymes can be greatly
increased by co-transfection (Molecular Therapy: Methods & Clinical Development 5, 59-65 (2017)).
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Krabbe program
S1-S3 Ptase bicistronic platform increases the CI-MPR binding of GALC enzyme and its cell uptake
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Fig A&B. Binding of expressed GALC enzymes to M6P receptor
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Fig C. 4 hour cell uptake of GALC enzymes in enzyme deficient mouse
fibroblast cells

MPS IIIB program
Fig A&B. A) GlcNAc-1-phosphotransferase is the key enzyme in
the formation of M6P tag. B) Schematic of α/β subunits of
GlyNAc-1-phosphotransferase .

Fig C&D. S1-S3 increases the level of M6P content of lysosomal enzymes

S1-S3 Ptase bicistronic platform greatly increases the CI-MPR binding of NAGLU enzyme and its cell uptake
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Our Strategy
Advantage of our approach:
High Mannose 6-phosphate(M6P) content for ERT and gene therapy-derived
enzymes

M6P Therapeutics’ technology platform and strategy
Platforms allows for simple coexpression with any lysosomal
enzyme

Platform to co-express the
modified phosphotransferase
with any LSD enzyme
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 Our ERTs engineered to have high M6P
content
 Enables much better targeting to
lysosomes
 Likely to lower drug dosing compared to
currently marketed alternatives
 Enables first-in-class treatments for
untreated diseases

Resulting construct flexibly deployed
based on treatment needs

Expressed in mammalian
production cell lines for ERTs
with high M6P

Express in gene therapies
to produce enzymes with
high M6P

For Gene Therapy

For ERTs

Our constructs are the only ones that lead
to enzymes with high M6P content






Our viral payloads are engineered to
enable phosphorylation of resulting
lysosomal enzymes
Results in the body producing enzymes
with highly targeting to lysosomes

Fig A&B. Binding of expressed NAGLU enzymes to M6P receptor

Fig C. 4 hour cell uptake of NAGLU enzymes in patient fibroblast cells
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S1-S3 Ptase bicistronic platform increases the CI-MPR binding of GLA enzyme and its cell uptake
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Enables to increase the efficiency of crosscorrection

Programs and Results
Gaucher program
1. S1-S3 Ptase bicistronic platform greatly increases the CI-MPR binding of GBA enzyme and its cell uptake
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Fig A&B. Binding of expressed GLA enzymes to M6P receptor

Fig C. 4 hour cell uptake of GLA enzymes in patient fibroblast cells

α-Mannosidosis program
S1-S3 Ptase bicistronic platform greatly increases the CI-MPR binding of LAMAN enzyme and its cell uptake
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Fig A&B. Binding of expressed GBA enzymes to M6P receptor

Fig C. 4 hour cell uptake of GBA enzymes in patient fibroblast cells

2. A single point mutation in the GBA enzyme increases its stability but does not affect its binding toward CI-MPR.
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Fig A&B. Binding of expressed LAMAN enzymes to M6P receptor

Fig C. 4 hour cell uptake of LAMAN enzymes in patient fibroblast cells

Mucolipidosis program
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Fig D. Enzyme thermostability study at 37C, neutral pH

Fig E. Binding of expressed GBA enzymes to M6P receptor

Schematic of α/β subunits of GlyNAc-1-phosphotransferase
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Ptase S1-S3 activity after AAV9-S1S3 infection

GNPTAB
S1-S3

Pompe program
S1-S3 Ptase Bicistronic platform increases the CI-MPR binding of GAA enzyme and its cell uptake.
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S1-S3 is suitable for the gene therapy of Mucolipidosis.
1. Full activity compare to full length GNPTAB gene.
2. Small gene size (~1.7 Kb) for AAV package.

Conclusion

Fig A&B. Binding of expressed GAA enzymes to M6P receptor

Fig C. 4 hour cell uptake of GAA enzymes in patient fibroblast cells

Using the S1-S3 Ptase, we have developed a bicistronic expression platform to express a lysosomal enzyme and S1-S3 Ptase in
one vector. Six different enzymes produced using our bicistronic platform exhibited enhanced binding to M6P receptors compared
to the wildtype enzyme that is dependent on endogenous GlcNAc-1-phosphotransferase. Furthermore, enzymes produced with our
bicistronic platform were taken up much more efficiently than wildtype in cell uptake experiments using patient or enzyme
deficient fibroblast. In addition, the S1-S3 Ptase itself is able to be incorporated into AAV for the gene therapy of Mucolipidosis. In
conclusion, we believe that our new bicistronic expression platform has the potential to create superior enzyme replacement and
gene therapies compared to other methods that do not have high M6P levels to facilitate enhanced delivery of therapeutic
enzymes to the lysosomes of many tissues within the body.
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