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Pompe Disease & Muscle Glycogen Synthase 1 (GYS1) Substrate Reduction Therapy (SRT)
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Animal models demonstrate targeting GYS1 as a potential treatment for Pompe
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Douillard-Guilloux et al Human Molecular Genetics 2010

» GYS1 Knock-Out (KO) in Pompe Mice (GAA-KO) prevents glycogen accumulation & preserves muscle tissue.

» Can a small molecule inhibitor of GYS1 inhibit glycogen accumulation and prevent muscle tissue damage, without
interfering with liver glycogen biosynthesis?



Tissue specific expression of Glycogen Synthase 1 and 2
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» GYS1is ubiquitously expressed in most tissues, mainly in muscle tissue, while GYS2 is only expressed in the liver
» Pompe disease primarily affects muscle tissue, including skeletal, cardiac and smooth muscle

> Selectively targeting GYS1 may reduce the clinical manifestations of the disease without impacting glucose homeostasis



A systematic approach to the discovery and preclinical development of MZE001
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Can a small molecule inhibit GYS1 and reduce glycogen synthesis? Initial screen on
recombinant enzymes (human, mouse, rat) to discover small molecules with potency &
selectivity for GYS1 over GYS2.

Does MZE001 maintain in vitro potency in a more complex system? Assays on a

variety of immortalized cells lines.

Can MZEO001 reduce glycogen synthesis in human primary cells? Assays on human
peripheral blood mononuclear cells (PBMC) and Pompe patient fibroblasts.

Can MZE001 reduce glycogen synthesis in isolated muscle tissues? Assays on wild
type and Pompe mouse tissues.



A systematic approach to the discovery and preclinical development of MZE001
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Recombinant enzyme assay determines in vitro potency and selectivity in different species
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» Recombinant enzyme assay was adapted to test different isoforms of different species.

» MZEO001 does not inhibit recombinant GYS2 activity.

» MZEO001 was screened in panels of enzymes, transporters, ion channels, GPCRs, kinases; no
significant activity was observed at 10uM.



Cell based assays show selective inhibition
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» Luminescence assay was adapted to many cell lines, including primary human cells
> Lack of activity of MZE0O01 in the mouse AML12 liver cell line shows lack of activity on GYS2.



MZEO001 inhibits glycogen synthesis in isolated healthy donor human PBMCs
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» MZEO001 inhibits glycogen synthesis in human PBMCs from 5 different healthy donors.
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MZEO001 inhibits glycogen synthesis in Pompe patient fibroblasts
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» MZEO001 inhibits glycogen synthesis in human Pompe patient fibroblasts from 3 different donors

» Potency is consistent with immortalized cell lines and healthy donor PBMCs.
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Treatment with MZE0O01 inhibits glycogen synthesis in isolated mouse gastrocnemius
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» MZEO001 showed a reduction of 3C¢-glucose incorporation in glycogen.
» Reduced incorporation of *Cg-glucose reflects inhibition of glycogen synthase activity.



MZEO001 is a selective and potent muscle glycogen synthase (GYS1) inhibitor across in vitro assays

*+ MZEOQ0O01 is a potent and selective inhibitor for GYS1 in human and rodent recombinant
proteins and does not inhibit recombinant GYS2.

In vitro GYS inhibition

Glycogen synthesis in + MZEOQO1 prevents glycogen synthesis in immortalized human, rodent, and dog cells
cell based assays lines.

Glycogen synthesis in + MZEOQO1 prevents glycogen synthesis in human healthy volunteer PBMCs with a
human PBMCs comparable potency to that in immortalized cell lines.

Glycogen synthesis in « MZEO001 inhibits glycogen synthesis in Pompe patient fibroblasts with a comparable
Pompe patient fibroblasts potency to that in immortalized cell lines.

Glycogen synthesis in « MZEQO1 inhibits glycogen synthesis in isolated wild type (C57BI/6) and
mouse tissue Pompe mouse (Gaatm'Rabn) gastrocnemius tissue preparations.
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For more information please see:
POSTER #372 “Pharmacology of small molecule inhibitors of GYS1 in a mouse model of Pompe disease”
POSTER #122 “Genetic reduction of muscle glycogen is well tolerated in UK Biobank”.



