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Pompe Disease & Muscle Glycogen Synthase 1 (GYS1) Substrate Reduction Therapy (SRT)
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Human genetics suggests ~65% reduction in muscle glycogen is safe & well tolerated
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(PPP1R3A) is a key activator of GYS1. Loss of
function (LOF) variant is found in ~1.1% of
Caucasian individuals identified in UK Biobank

Analysis of research conducted using data from UK Biobank human subjects with 65% less
muscle glycogen reveals no significant association across hundreds of phenotypes including:
> No difference in exercise capacity (exercise output or maximum exercise heart rate)

» No impact on cardiac function (LVEF, LV wall thickness) nor correlation with heart failure

» No change in serum glucose or correlation with Type Il Diabetes



Rationale for development of an oral small molecule GYS1 inhibitor for Pompe Disease

Preclinical targeting of GYS1 is well tolerated
& effective at reducing muscle glycogen levels

SRT is complementary to
ERT / gene therapies

Potential benefit for patients
across the Pompe spectrum

Oral drug with flexible dosing and
biodistribution across all muscle tissues



Dose dependent inhibition of de novo glycogen synthesis in Pompe(GaatmiRabn) mijce with MZE001
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Study Details: [Pompe male mice aged 7-10 weeks, n=12/group, mean, s.e.m. dotted line 95% Cl, one-way ANOVA,
Dunnet’s vs vehicle ns p>0.05, *p<0.05, ** p<0.01, ***P<0.001, ****p<0.0001]

> GYS1 skeletal muscle glycogen synthesis was inhibited in vivo with no effect on liver GYS2 synthesis.
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Glycogen distribution in dog more closely resembles human physiology than rodents

Human Dog Rat Mouse
Heinicke et al. 2014 Yi et al. 2012 Reibeiro et al. 2012 Lopez-Soldado et al. 2015
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https://pubmed.ncbi.nlm.nih.gov/25296331/
https://pubmed.ncbi.nlm.nih.gov/22736456/
https://pubmed.ncbi.nlm.nih.gov/22471990/
https://pubmed.ncbi.nlm.nih.gov/25277398/

Biomarker PK / PD correlations in healthy dogs dosed with MZE001

Dose Range Study Design & Analysis
N=4-7 Male & Female

Wild-Type beagle dogs Data is combined from two separate studies,
| PO MZEOO01 daily dosing 7 days | normalized to vehicle group within each study.
I 1 [mean +SEM one-way ANOVA, Dunnett’s vs Vehicle 0 mg/kg, ns p>0.05, * p<0.05, **p<0.01, ***p<0.001, ****p<0.0001]
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» MZEO001 dose dependent reduction in skeletal muscle glycogen and fluid biomarkers.
> Short term GYS1 inhibition across a range of exposures was generally well tolerated.




GYS1 inhibitor MZ-101 (SRT) + rhGAA enzyme replacement therapy (ERT) 12-wk study

What is the effect of SRT, ERT, and combination SRT + ERT treatment on
primary & secondary pathophysiology in Pompe (Gaat™1Rabn) juvenile mice?
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Protocol cohorts: Veh, ERT, SRT, SRT + ERT Termination
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Mice (male 6-9 wk) Treatment Cohort (N)
) WT (B6129SF1/J) vehicle 8
Glycogen Pompe (Gaatm'Rabn) vehicle 8
Pompe MZ-101 chow (SRT) 8
Pompe 20 mg/kg alglucosidase alfa (ERT) 8
Pompe MZ-101 SRT + ERT 8

Notes: 1) all cohorts received a pre-dose diphenhydramine 256mg/kg IP, followed by either
PBS vehicle or ERT IP. N=13 total mice / cohort; endpoints vary n=8, n=13. 2) all
endpoints are from terminal collections unless noted otherwise.

» MZ-101 chow resulted in mean plasma exposure associated with ~paEC,;, GYS1 inhibition.
» Chronic SRT in Pompe mice was well tolerated.



GYS1 SRT + ERT combination therapy normalizes tissue glycogen in Pompe mouse model
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Study Details: 12 wk ~paECs, MZ-101 chow diet (SRT) +/- 20mg/kg biweekly ERT
[male ~20wk mice at termination / cohort, mean +SEM one-way ANOVA, Tukey's post-hoc, *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001]

» SRT and ERT monotherapies robustly decreased glycogen across all tissues and
had significant ADDITIVE BENEFIT when delivered as a COMBINATION THERAPY.



GYS1 SRT + ERT rescues autophago-lysosomal pathway dysfunction markers
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Study Details: 12 wk ~paECso MZ-101 chow diet (SRT) +/- 20mg/kg biweekly ERT [mean
+ SEM one-way ANOVA, Tukey's post-hoc, *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001]

> Substrate Reduction monotherapy reduced LAMP1 & P62 in gastrocnemius &
when delivered in combination with ERT significant additive benefit was observed.
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GYS1 SRT + ERT rescues autophago-lysosomal pathway dysfunction markers
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Study Details: 12 wk ~paECso MZ-101 chow diet (SRT) +/- 20mg/kg biweekly ERT [mean
+ SEM one-way ANOVA, Tukey's post-hoc, *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001]

» Substrate Reduction monotherapy significantly reduced LAMP1 & P62 in soleus
and statistically normalized levels when delivered in combination with ERT.



Biomarkers uGlc4 and PBMC pharmacodynamic & SRT target engagement
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> SRT & ERT monotherapy led to significant uGlc4 PD effect with clear additivity when combined.
> PBMC glycogen revealed SRT specific target engagement when collected at 13 days post ERT.
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Summary of Preclinical Data for Small Molecule GYS1 Inhibitors

1. Human genetics analyses suggest that reducing muscle glycogen
levels by ~65% from normal range is well tolerated & safe.

2. Maze small molecule inhibitors of GYS1 potently & selectively
inhibit glycogen synthesis in preclinical models.

3. GYS1 inhibition was generally well tolerated in preclinical studies.

4. Treatment of Pompe mice with a combination of SRT and ERT
normalized tissue glycogen and rescued markers of cellular
dysfunction in skeletal muscle within 12 weeks.

5. Preclinical studies support clinical evaluation of this novel
substrate reduction therapy for Pompe disease.
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POSTER #122 “Genetic reduction of muscle glycogen is well tolerated in UK Biobank”.



