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Forward-Looking Statements & Disclaimer

2

This presentation contains forward-looking statements that involve substantial risks and uncertainties. All statements, other than statements of historical facts,

contained in this presentation, including statements regarding Dyne’s strategy, future operations, prospects and plans, objectives of management, the potential

of the FORCE platform, the anticipated timelines for reporting additional data for FORCE-GAA, expectations regarding the initiation of additional preclinical

studies or clinical trials of FORCE-GAA, and plans to provide future updates on pipeline programs, constitute forward-looking statements within the meaning of

The Private Securities Litigation Reform Act of 1995. The words “anticipate,” “believe,” “continue,” “could,” “estimate,” “expect,” “intend,” “may,” “might,”

“objective,” “ongoing,” “plan,” “predict,” “project,” “potential,” “should,” or “would,” or the negative of these terms, or other comparable terminology are intended to

identify forward-looking statements, although not all forward-looking statements contain these identifying words. Dyne may not actually achieve the plans,

intentions or expectations disclosed in these forward-looking statements, and you should not place undue reliance on these forward-looking statements. Actual

results or events could differ materially from the plans, intentions and expectations disclosed in these forward-looking statements as a result of various important

factors, including: uncertainties inherent in the identification and development of product candidates, including the initiation and completion of preclinical studies

and clinical trials; uncertainties as to the availability and timing of results from preclinical studies and clinical trials; the timing of and Dyne’s ability to enroll

patients in clinical trials; whether results from preclinical studies and initial data from early clinical trials will be predictive of the final results of the clinical trials or

future trials; whether Dyne’s cash resources will be sufficient to fund its foreseeable and unforeseeable operating expenses and capital expenditure

requirements; as well as the risks and uncertainties identified in Dyne’s filings with the Securities and Exchange Commission (SEC), including the Company’s

most recent Form 10-Q and in subsequent filings Dyne may make with the SEC. In addition, the forward-looking statements included in this presentation

represent Dyne’s views as of the date of this presentation. Dyne anticipates that subsequent events and developments will cause its views to change. However,

while Dyne may elect to update these forward-looking statements at some point in the future, it specifically disclaims any obligation to do so.

These forward-looking statements should not be relied upon as representing Dyne’s views as of any date subsequent to the date of this presentation. This

presentation also contains estimates, projections and other statistical data made by independent parties and by the Company relating to market size and growth

and other data about the Company’s industry and business. This data involves a number of assumptions and limitations, and you are cautioned not to give

undue weight to such estimates. The Company has not independently verified the accuracy and completeness of the information obtained by third parties

included in this presentation. In addition, projections, assumptions and estimates of the Company’s future performance and the future performance of the

markets in which the Company operates are necessarily subject to a high degree of uncertainty and risk.

The FORCE platform and FORCE-GAA are investigational or otherwise in development and have not been approved as safe or effective by the FDA or any

other regulatory authority.



Pompe Disease is a Rare and Serious Neuromuscular Lysosomal 
Storage Disease (LSD)
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Notes: 1 NINDS; 2 Lim, J-A. et al., 2014; 3Van der Ploeg, A.T. and Reuser, A.J., 2008; 4Aung-Htut, M.T., et al. 2020; 5 Fusco, A.F., et al., 2020; 6van der Beek, N.AME., et al. 2012;
 7Al Jasmi, F. et al., 2015; 8Baik, A.D., et al., 2021; 9Lim, J-A., et al., 2019; 10Rabin, N., et al., 2003; Image from: Pompe Disease Family Education booklet University of Michigan Medicine, CC 

BY-SA 4.0 https://www.med.umich.edu/1libr/Pediatrics/Genetics/PompeDiseaseBooklet.pdf

• Pompe remains a high unmet medical need: current enzyme replacement therapy (ERT) standard of 

care (SOC) is insufficient to address skeletal muscle and CNS manifestations4,7-9

• ~5,000-10,000 individuals affected worldwide1

• Low alpha glucosidase (GAA) activity leads to 

glycogen accumulation in the lysosome2-5

• Infantile-onset (IOPD)

▪ Most severe form; <1% residual GAA activity3,4

▪ Symptoms

⁃ Cardiomyopathy and cardiomegaly6

⁃ Progressive muscle weakness leading to respiratory 

failure5,6

⁃ CNS manifestations5

• Late-onset (LOPD)

▪ Less severe form; ~2-30% residual GAA activity3,4,6
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Glycogen is broken 
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Lysosome
Glucose
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to muscle

lysosomes causing damage
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https://www.med.umich.edu/1libr/Pediatrics/Genetics/PompeDiseaseBooklet.pdf


ERT SOC for Pompe Requires Frequent Dosing and has Inadequate 
Efficacy in Skeletal Muscle

4
Notes: 1 Thurberg, B. et al., 2006; 2 Fiumara, A., 2014; 3 Stevens, D., et al., 2022; 4 Mackenbach, M.J. et al., 2023.

Quadriceps of a Pompe patient treated with ERT weekly for 52 weeks1,2

Glycogen accumulation

pre-treatment

Glycogen accumulation 

continues despite treatment

ERT does not address CNS manifestations that emerge as IOPD patients survive into adulthood3,4



Leveraging FORCE to Improve Efficacy of ERT in Pompe Disease
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FORCE-GAA enables TfR1-targeted ERT

Antibody

Proprietary Fab targets TfR1 to 

enable muscle and CNS delivery

Spacer

Payload

GAA to address 

Pompe pathology

FORCE-GAA delivers to the endo-lysosomal system

Connects Fab

with GAA

Note: image depicts proposed mechanism of action



hTfR1/6Neo Pompe Mouse Model Enables Evaluation
of FORCE-GAA and Naked GAA in vivo Efficacy
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FORCE-GAANaked GAA

hTfR1

hTfR1/6Neo

6Neo

Uptakes human TfR1 

targeting Fabs

Established Pompe model 

to evaluate GAA ERT1

• Enables assessment of fully human FORCE-GAA 

in Pompe disease model

• Allows comparison to naked GAA

hTfR1/6Neo Pompe Mouse Model

Notes: 1Rabin, N. et al. 1998.



Readouts:

• Muscle and CNS datasets

▪ Total tissue glycogen levels

▪ Muscle and CNS histology with PAS 

▪ Muscle and CNS lysosome staining with LAMP1

▪ CNS GFAP and IBA1 staining

• Serum neurofilament light chain (NF-L) levels

FORCE-GAA was Compared to Naked GAA in a Study Mimicking 
SOC Q2W Dosing Regimen
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Naked GAA  

5 or 20 mg/kg

FORCE-GAA

5 or 20 mg/kg

hTfR1/6Neo 

Heterozygous (het)

control mice

hTfR1/6Neo 

Homozygous (hom)

Pompe disease mice

Vehicle

Vehicle

0 1 2 3 4IV injections

(GAA equivalent dose)

Study timeline in weeks

5 6 7 8

Notes: Doses are mg/kg GAA-equivalents. GFAP = Glial Fibrillary Acidic Protein; IBA1 = Ionized calcium-binding adaptor molecule 1; LAMP1 = lysosome associated membrane protein 1; 

PAS = Periodic acid-Schiff Stain.



Notes: Doses are mg/kg GAA-equivalents. Mice were dosed on day 0 and weeks 2, 4, and 6, analyzed on week 8. Data are means + SD; n = 4-7. Control mice are hTfR1(Het)/6Neo(Het); 

hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom); Statistical significance compared to vehicle treated hTfR1/6Neo mice by ANOVA *p<0.05; ***p<0.001; ****p<0.0001.

FORCE-GAA Achieves Superior Glycogen Clearance in Muscle  
Compared to Naked GAA Using the SOC Dosing Regimen
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Notes: Doses are mg/kg GAA-equivalents. Mice were dosed on day 0 and weeks 2, 4, and 6, analyzed on week 8.

 Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom)

FORCE-GAA Achieves Superior Glycogen Clearance in Muscle  
Compared to Naked GAA Using the SOC Dosing Regimen
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Notes: Dose is mg/kg GAA-equivalents. Mice were dosed on day 0 and weeks 2, 4, and 6, analyzed on week 8.

 Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom). LAMP1 = Lysosome associated membrane protein 1

FORCE-GAA Outperforms Naked GAA and Demonstrates Superior 
Reduction of Lysosomal Enlargement in Muscle Using SOC Dosing
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FORCE-GAA Clears Glycogen in CNS with SOC Dosing Regimen
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Cerebral Cortex
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Notes: Doses are mg/kg GAA-equivalents. Mice were dosed on day 0 and weeks 2, 4, and 6, analyzed on week 8.  Data are means + SD; n = 4-7. Control mice are hTfR1(Het)/6Neo(Het); 

hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom); Statistical significance compared to vehicle treated hTfR1/6Neo mice by ANOVA *p<0.1; **p<0.01; ***p<0.001; ****p<0.0001.
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Notes: Dose is GAA-equivalents. Mice were dosed on day 0 and weeks 2, 4, and 6, analyzed on week 8. Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom).

FORCE-GAA Clears Glycogen in CNS with SOC Dosing Regimen
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FORCE-GAA Achieves Widespread Lysosomal Size Normalization 
in CNS Using SOC Dosing
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Notes: Dose is mg/kg GAA-equivalents. Mice were dosed on day 0 and weeks 2, 4, and 6, analyzed on week 8.

 Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom). Cb = cerebellum; Ctx = cortex; LAMP1 = Lysosome associated membrane protein 1.



FORCE-GAA Substantially Reduces Neuroinflammation in the CNS 
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Notes: Dose is mg/kg GAA-equivalents. Mice were dosed on day 0 and weeks 2, 4, and 6, analyzed on week 8. Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom).

 GFAP = Glial fibrillary acidic protein; IBA1 = Ionized calcium binding adaptor molecule 1



FORCE-GAA Normalizes Serum Neurofilament Light Chain (NF-L), 
a Potential Biomarker of CNS Involvement in Pompe
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Vehicle Vehicle 5 20 5 20

Naked GAA FORCE-GAA

Control hTfR1/6Neo

Serum NF-L normalization

Notes: Doses are mg/kg GAA-equivalents. Mice were dosed on day 0 and weeks 2, 4, and 6, analyzed on week 8. Data are means + SD; n = 4-7. Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo 

mice are hTfR1(Het)/6Neo(Hom). Statistical significance compared to vehicle treated hTfR1/6Neo mice by ANOVA *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.
 1 Nicoletti, T., et al., 2022; 2 Khalil, M., et al., 2018; 3 Mackenbach, M.J. et al., 2023.

• In humans, NF-L elevation in serum correlates with 

neurological manifestations in multiple disorders1,2

• In infantile Pompe patients, serum NF-L increases 

as IQ decreases3

• Data in hTfR1/6Neo mice suggest potential use of a 

validated clinical biomarker to monitor CNS benefit
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FORCE-GAA was Assessed Using a Monthly Dosing Regimen

IV dosing

Study timeline in weeks

Enzyme Equiv. Dose

Necropsy

FORCE-GAA

20 mg/kg

Readouts:

• Muscle and CNS datasets

▪ Total tissue glycogen levels 

▪ Muscle and CNS histology with PAS 

▪ Muscle and CNS lysosome staining with LAMP1

• Serum NF-L levels

hTfR1/6Neo 

heterozygous

control mice

hTfR1/6Neo 

homozygous

Pompe disease mice

0 1 2 3 4 5 6 7 8

Vehicle

Notes: Dose is 20 mg/kg GAA-equivalents; LAMP1 = lysosome associated membrane protein 1; PAS = Periodic acid-Schiff Stain. 
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FORCE-GAA Monthly Dosing Clears Glycogen in Muscle and CNS
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Notes: Dose is 20 mg/kg GAA-equivalents. Mice were dosed on day 0 and week 4 and analyzed on week 8.  Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom);

 Data are means + SD; n=3 vehicle mice, n=5 treated mice per group. Significantly different from vehicle-treated hTfR1/6neo mice by ANOVA; **p<0.01; ****p<0.0001.
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Notes: Dose is 20 mg/kg GAA-equivalents. Mice were dosed on day 0 and week 4 and analyzed on week 8. Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom). 

FORCE-GAA Monthly Dosing Demonstrates Profound Glycogen 
Clearance in Cardiac and Skeletal Muscle as well as CNS
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Notes: Dose is 20 mg/kg GAA-equivalents. Mice were dosed on day 0 and week 4 and analyzed on week 8. Images from hTfR1(Het)/6Neo(Hom) mice dosed on day 0 and day 28, analyzed on day 56.

 LAMP1 = Lysosome associated membrane protein 1.

Monthly Dosing with FORCE-GAA Leads to Broad Reversal of 
Lysosomal Pathology in Muscle and CNS

19
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FORCE-GAA Monthly Dosing Normalizes Serum NF-L Levels
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Serum NF-L levels

Notes: Dose is 20 mg/kg GAA-equivalents. Mice were dosed on day 0 and week 4 and analyzed on week 8. Control mice are hTfR1(Het)/6Neo(Het); hTfR1/6Neo mice are hTfR1(Het)/6Neo(Hom).

 Data are means + SD; n=3 vehicle mice, n=5 treated mice per group. Significantly different from vehicle-treated hTfR1/6neo mice by ANOVA; ***p<0.001.
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Conclusions

• FORCE displayed superior efficacy in cardiac and skeletal muscle compared to naked GAA in a 

well-established mouse model of Pompe disease

• FORCE enables effective ERT delivery throughout the CNS that translates into normalization of 

serum NF-L levels in a mouse model of Pompe disease

• Durability of pharmacodynamics in muscle and CNS indicates potential for monthly or less 

frequent dosing

• Modularity of FORCE as delivery platform for muscle and CNS is demonstrated with a biologic 

payload

Data support applicability of the FORCE platform for the treatment of Pompe

21



Acknowledgements

22

▪ Tyler Picariello

▪ Ben Vieira

▪ Ann Chang

▪ Lydia Schlaefke

▪ Ryan Russo

▪ Jenn Johnson

▪ Stephanie Rinaldi

▪ Jin Cui

▪ Sihyung Yang

▪ Ebrahim Tahaei

Special thanks

▪ Beth Thurberg

▪ Blanca Lain

▪ Tim Weeden

▪ Wildon Farwell

▪ Oxana Beskrovnaya

Dyne Team


	Slide 1
	Slide 2: Forward-Looking Statements & Disclaimer
	Slide 3: Pompe Disease is a Rare and Serious Neuromuscular Lysosomal Storage Disease (LSD)
	Slide 4: ERT SOC for Pompe Requires Frequent Dosing and has Inadequate Efficacy in Skeletal Muscle
	Slide 5: Leveraging FORCE to Improve Efficacy of ERT in Pompe Disease
	Slide 6: hTfR1/6Neo Pompe Mouse Model Enables Evaluation of FORCE-GAA and Naked GAA in vivo Efficacy
	Slide 7: FORCE-GAA was Compared to Naked GAA in a Study Mimicking SOC Q2W Dosing Regimen
	Slide 8: FORCE-GAA Achieves Superior Glycogen Clearance in Muscle  Compared to Naked GAA Using the SOC Dosing Regimen
	Slide 9: FORCE-GAA Achieves Superior Glycogen Clearance in Muscle  Compared to Naked GAA Using the SOC Dosing Regimen
	Slide 10: FORCE-GAA Outperforms Naked GAA and Demonstrates Superior Reduction of Lysosomal Enlargement in Muscle Using SOC Dosing
	Slide 11: FORCE-GAA Clears Glycogen in CNS with SOC Dosing Regimen
	Slide 12: FORCE-GAA Clears Glycogen in CNS with SOC Dosing Regimen
	Slide 13: FORCE-GAA Achieves Widespread Lysosomal Size Normalization in CNS Using SOC Dosing
	Slide 14: FORCE-GAA Substantially Reduces Neuroinflammation in the CNS 
	Slide 15: FORCE-GAA Normalizes Serum Neurofilament Light Chain (NF-L), a Potential Biomarker of CNS Involvement in Pompe
	Slide 16: FORCE-GAA was Assessed Using a Monthly Dosing Regimen
	Slide 17: FORCE-GAA Monthly Dosing Clears Glycogen in Muscle and CNS
	Slide 18: FORCE-GAA Monthly Dosing Demonstrates Profound Glycogen Clearance in Cardiac and Skeletal Muscle as well as CNS
	Slide 19: Monthly Dosing with FORCE-GAA Leads to Broad Reversal of Lysosomal Pathology in Muscle and CNS
	Slide 20: FORCE-GAA Monthly Dosing Normalizes Serum NF-L Levels
	Slide 21: Conclusions
	Slide 22: Acknowledgements

