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Restoring DUX4 Silencing: A Distinct Therapeutic Strategy for FSHD
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Healthy

Disease

• D4Z4 hypomethylation weakens epigenetic 

silencing

• DUX4 is aberrantly expressed in a 

stochastic, burst-like fashion

• DUX4 drives muscle cell dysfunction, 

apoptosis, and progressive muscle 

degeneration

Therapeutic hypothesis:  Restoring DUX4 silencing may prevent ongoing muscle damage, 

preserve muscle function, and create the opportunity for muscle maintenance and recovery.

 

• D4Z4 region is highly methylated

• DUX4 remains silenced in adult skeletal 

muscle

• Muscle cells maintain normal function and 

regeneration

Silenced

Expressed



EPI-321: a First-in-Class Gene Therapy Designed to Treat FSHD at its Epigenetic 
Root Cause
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✓ Durable suppression mechanism persists through cell division 

✓ Continuous protection against DUX4-mediated muscle toxicity

✓ Rescue of DUX4 pathology at clinically relevant exposure levels 

EPI-321 Mechanism of Action

EPI-321 Pre-clinical Pharmacology Predicts After a Single Dose:

Silenced



EPI-321: a First-in-Class Gene Therapy Designed to Treat FSHD at its Epigenetic 
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✓ Durable suppression mechanism persists through cell division 

✓ Continuous protection against DUX4-mediated muscle toxicity

✓ Rescue of DUX4 pathology at clinically relevant exposure levels 

EPI-321 Mechanism of Action EPI-321 Construct

EPI-321 Pre-clinical Pharmacology Predicts After a Single Dose:

Silenced



• N = 12 Participants

• Adults: 18-75 years of age

• FSHD Type 1; Ricci 2-4 (of 5)

• Global, multi-center

• Single infusion

• 2 Dose level cohorts:

1) 2x1013 vg/kg IV (N=6)

2) 4x1013 vg/kg (N=6)

• Prophylactic immune suppression 

administered: 

• Cohort 1: Single IS (prednisone)

• Cohort 2: Triple IS 

(prednisone + sirolimus + rituximab)

Evaluate the Safety and Tolerability of EPI-321
Adverse events; clinically relevant changes in labs, vital signs, and PE

Primary Objective
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Study Design:

First-In-Human, Single-arm, Open-label Study to Assess Safety, Tolerability 
and Early Evidence for Efficacy of EPI-321

Biomarker 

(MRI)

Strength and Function Assessments

(10MWR, Supine-to-sit, TUG, QMT)

Muscle Transduction 

3 Months 6 Months 1 YearBaseline 5 Years

Biomarker 

(Novel circulation cell-free DUXz)

Secondary & Exploratory Objectives



EPI-321 Demonstrates Manageable Safety with No Serious Adverse 
Events (SAEs) in Cohorts 1 and 2

No SAEs
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EPI-321 related AEs reported in ≥2 participants are 

consistent with the established AAV safety profile:​
• Elevated soluble C5b-9​

• AST or ALT Elevation​

• Elevated Troponin-I​

• Headache​

• Nausea​

• Thrombocytopenia​

• Fatigue​

Participants 

with ≥ 1 AE 

n (%)

2 x 1013 vg/kg 

IV

(n=6)

4 x 1013 vg/kg 

IV

(n=3)

Any AE 6 (100%) 3 (100%)

Related to EPI-

321
6 (100%) 3 (100%)

Severe# 

Adverse Event
1 (16.7%) 0 (0%)

Serious 

Adverse Event
0 (0%) 0 (0%)

Adverse events 

leading to death
0 (0%) 0 (0%)

#Severe ≥ Grade 3 by CTCAE criteria

1 participant experienced 2 synchronous, severe 

AEs:
• ALT and AST elevation 

• Cohort 1 (prednisone prophylaxis only)

• Responded to high-dose methylprednisolone (1g IV x 3 

days)

• No clinical sequelae

Data cutoff 

12 May 2026



EPI-321 Muscle Delivery Exceeds Target Threshold for Clinical Activity  
in Cohort 1

7Muscle biopsies (N=6, Cohort 1) were collected at Month 3 following dosing from either the vastus lateralis, tibialis anterior, or gastrocnemius lateralis. 

vg/dg = vector genomes per diploid genome of sampled tissue; vg/kg = vector genomes per kilogram.
VCN represented as mean (circle) +/- SEM (error bar).

Target Threshold for EPI-321 

Clinical Activity in FSHD: 0.3 vg/dg

✓ Natural History: 

     People mosaic for FSHD

✓ EPI-321 Pharmacology: Levels 

observed to rescue DUX4 pathology in 

pre-clinical models

Data cutoff 

13 May 2026



EPI-321 Muscle Delivery Exceeds Target Threshold for Clinical Activity  
in Cohort 1

8Muscle biopsies (N=6, Cohort 1) were collected at Month 3 following dosing from either the vastus lateralis, tibialis anterior, or gastrocnemius lateralis. 

vg/dg = vector genomes per diploid genome of sampled tissue; vg/kg = vector genomes per kilogram.
VCN represented as mean (circle) +/- SEM (error bar).

Target Threshold for 

Clinical Activity

Mean= 1.7

Cohort 1, Month 3 Muscle Biodistribution, N=6

Target Threshold for EPI-321 

Clinical Activity in FSHD: 0.3 vg/dg

✓ Natural History: 

     People mosaic for FSHD

✓ EPI-321 Pharmacology: Levels 

observed to rescue DUX4 pathology in 

pre-clinical models

Data cutoff 

13 May 2026
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University of Colorado Team Identified DUXz, a Novel Circulating Biomarker for FSHD

Unaffected

  (N= 48)

Affected

(N= 51)

(A) DUXz expression score is 

significantly higher in FSHD affected 

individuals

DUXz= cfDNA fragment signature for ZBTB17, a direct transcriptional target of DUX4 

Data cutoff 

13 May 2026
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University of Colorado Team Identified DUXz, a Novel Circulating Biomarker for FSHD

Unaffected

  (N= 48)

Affected

(N= 51)

(A) DUXz expression score is 

significantly higher in FSHD affected 

individuals

(B) DUXz expression score correlates 

with FSHD Clinical Severity Score 

(CSS)
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0_None
(N= 48)

1_Mild
(N= 8)

2_Mid
(N= 23)

3_Severe
(N= 20)

Severity

Data cutoff 

13 May 2026

DUXz= cfDNA fragment signature for ZBTB17, a direct transcriptional target of DUX4 
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University of Colorado Team Identified DUXz, a Novel Circulating Biomarker for FSHD

Unaffected

  (N= 48)

Affected

(N= 51)

(A) DUXz expression score is 

significantly higher in FSHD affected 

individuals

(B) DUXz expression score correlates 

with FSHD Clinical Severity Score 

(CSS)
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0_None
(N= 48)

1_Mild
(N= 8)

2_Mid
(N= 23)

3_Severe
(N= 20)

Severity

(C) DUXz expression score decreases 

in EPI-321 treated participants at 3M
(EPI-321 Cohort 1, Median/IQR)

Baseline 

(N= 5)

3 Months

(N= 5)
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In Panel C, N= first 5 participants, Participant 6 data pending
Data cutoff 

13 May 2026

DUXz= cfDNA fragment signature for ZBTB17, a direct transcriptional target of DUX4 

DUXz identifies FSHD, tracks disease severity, and decreases following EPI-321 treatment
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1 Blemker et al., Scientif ic Reports, 2025.

Images obtained from Springbok Analytics

6M = 6 months; BL = baseline

LMV in digital twin decreased in all participants (n=3 evaluable); LMV increased in all participants (n=3 evaluable) 

Predicted LMV: % Change from Baseline at 6 Months

EPI-321 Participant: 

6M LMV Compared to BL

*Untreated Digital Twin 6-month LMV changes are based on Springbok Analytics’ digital twin predictive model, informed 

by extensive, longitudinal FSHD MRI natural history data1. 

First Report of MRI LMV Increase in an FSHD Therapeutic Context for FSHD: 
3 of 3 Participants, Cohort 1 at Month 6 After EPI-321

Data cutoff 

13 May 2026

Untreated 

Digital 

Twin*
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Observed LMV: % Change from Baseline at 6 Months

Untreated 

Digital 

Twin*

EPI-321 

Dosed

*Untreated Digital Twin 6-month LMV changes are based on Springbok Analytics’ digital twin predictive model, informed 

by extensive, longitudinal FSHD MRI natural history data1. 

First Report of MRI LMV Increase in an FSHD Therapeutic Context for FSHD: 
3 of 3 Participants, Cohort 1 at Month 6 After EPI-321

Data cutoff 

13 May 2026

1 Blemker et al., Scientif ic Reports, 2025.

Images obtained from Springbok Analytics

6M = 6 months; BL = baseline

LMV in digital twin decreased in all participants (n=3 evaluable); LMV increased in all participants (n=3 evaluable)

Predicted LMV: % Change from Baseline at 6 Months

EPI-321 Participant: 

6M LMV Compared to BL



First Report of MRI LMV Increase in an FSHD Therapeutic Context for FSHD: 
3 of 3 Participants, Cohort 1 at Month 6 After EPI-321
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(B) EPI-321 vs Untreated Digital Twin*: 

Percent Change from BL at Month 6

N = 3 participants, all in Cohort 1, had follow-up till 6 months

LMV = lean muscle volume; BL = baseline; Panels (A) and (B): Data shown representative of up to 114 evaluable muscles

Direction of increase

(A) EPI-321 vs Untreated Digital Twin*: 

Change from BL in mL at Month 6
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Digital 

Twins

EPI-321

Treated 

Data cutoff 

13 May 2026

*Untreated Digital Twin 6-month LMV changes are based on Springbok Analytics’ digital twin predictive model, informed 

by extensive, longitudinal FSHD MRI natural history data1. 



EPI-321 Participants were Matched with External Comparator Arm (ECA)
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Characteristic​

EPI-321 

Participants

(n=5)​

ReSolve ECA

(n=25)​

Age (years)​ 50 [43 - 53] 53 [43 - 63]

Sex​ 80% M, 20% F 64% M, 36% F

Repeat Unit (RU) Length​ 5 [5 – 6] 6 [5 – 6]

Ricci Score​ 3 [3 – 3.5] 3 [2.5 - 3.5]

Age-Adjusted Clinical 

Severity Score (CSS)

132.05 [120 – 139.5] 116.67 [94.3 - 157.9]

Quantitative Muscle 

Testing (QMT)-4 (PPN^)

33.5 [29 – 46.7] 30.8 [5.4 - 40.9]

*Characteristics are entered as median and interquartile range in parentheses except for sex. Sex is presented as percentages.

^percent predicted normal

EPI-321 Participants were matched with ReSolve participants on Ricci, RU length and QMT scores at baseline

Data cutoff 

13 May 2026
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EPI-321 Treated Participants Become Faster on 10MWRT Compared 
to ECA at Month 3

Dose: 2x1013 vg/kg IV; data represented as mean and SEM; mean rounded off to the closest 10 th decimal 
Participant #3 unable to complete assessment due to back pain unrelated to study participation

Participant #4 excluded due to changes in concomitant treatment during follow-up

N= 6 missing data from ECA

Direction of improvement

Data cutoff 

13 May 2026

10-Meter Walk Run Test: Change from Baseline at Month 3

-0.2

+0.3
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EPI-321 Treated Participants Show Functional Gain on Supine-to-Sit 
Performance Compared to ECA at Month 3

Direction of improvement

Dose: 2x1013 vg/kg IV; data represented as mean and SEM; mean rounded off to the closest 10 th decimal 
Participant #3 unable to complete assessment due to back pain unrelated to study participation

Participant #4 excluded due to changes in concomitant treatment during follow-up

N= 3 missing data from ECA

Data cutoff 

13 May 2026

Supine-to-Sit: Change from Baseline at Month 3

-0.6

+0.3
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EPI-321 Treated Participants Become Faster on TUG Compared to 
ECA at Month 3

Dose: 2x1013 vg/kg IV; data represented as mean and SEM; mean rounded off to the closest 10 th decimal 
Participant #3 unable to complete assessment due to back pain unrelated to study participation

Participant #4 excluded due to changes in concomitant treatment during follow-up

N= 3 missing data from ECA

Direction of improvement

Data cutoff 

13 May 2026

Timed Up-and-Go: Change from Baseline at Month 3

-0.6

+0.1



EPI-321 Treated Participants Become Stronger on QMT Compared 
to ECA at Month 3

19
Dose: 2x1013 vg/kg IV; data represented as mean and SEM; mean rounded off to the closest 10 th decimal 
Participant #4 excluded due to changes in concomitant treatment during follow-up; N= 4 missing data from ECA

Included the following performed bilaterally: ankle dorsiflexion, knee extension/flexion, elbow extension/flexion, shoulder abduction, shoulder external rotation

Direction of improvement

Total Composite

Upper Composite

Lower Composite

Change from Baseline, Percent Predicted Normal (PPN)

Data cutoff 

13 May 2026

Quantitative Muscle Testing: Change from Baseline at Month 3

+4.6

+3.8

+3.3

-0.5

-0.4

-0.6



EPI-321 Shows a Manageable Safety Profile with Evidence for Improvement Across 
Efficacy Readouts: DUXz, LMV, and Functional/Strength Measurements

20

Early circulating biomarker data (Cohort 1) show reduction of DUXz, indicating suppression of DUX4 pathway.

First-in-Human study expected to complete enrollment (12 participants total) in July 2026.

Future plans include enrollment of a phase 2b expansion study, expected to open in the second half of 2026, 

and testing other circulating biomarker candidates, such as KHDC1L, with available assays.

EPI-321 appears well-tolerated with a manageable safety profile at both dose levels.

Successful enrollment of 6 participants in Cohort 1 (2x1013 vg/kg), and 3 participants in Cohort 2 

(4x1013 vg/kg).

Early strength and function data (Cohort 1) support the potential for EPI-321 to provide a transformative 

therapy for FSHD.

Early MRI data (Cohort 1) show increases in lean muscle volume (LMV) in all evaluable participants at Month 

6, indicating gain in muscle mass.



Participating Sites 

• Rare Disease Research, Atlanta

• Pacific Clinical Research Network, New 
Zealand and University of Auckland, New 
Zealand

• University of California Los Angeles

• University of Utah

• University of Massachusetts, Chan Medical 
School

• Sydney Local Health District

• Kennedy Krieger Institute

Acknowledgements
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• Solve FSHD

• FSHD Society

• FSHD Global

A huge thank you to EPI-321 trial participants.

^Epicrispr has a limited license for certain the Intellectual Property Rights from the University of Colorado Anschutz and use of the Trademarks is with express permission



LMV Increase at 6 Months after EPI-321 Contrasts the Decline Observed in a 
Large, Recent FSHD Placebo Group

22

Losmapimod Group A muscles: <10% muscle fat infiltration and <50% muscle fat fraction at baseline; Losmapimod Group B muscles: ≥10% muscle fat infiltration and <50% muscle fat 
fraction at baseline; EPI-321 Group A and Group B muscles: <50% muscle fat fraction at baseline

Losmapimod and placebo data may not be directly comparable due to differences in trial protocols, study populations, and methodologies for data assessment.  

Accordingly, these cross-trial comparisons may not be reliable. 1Voermans NC, Statland JM, Hayward LJ, et al. J Neuromuscul Dis. doi:10.1177/22143602261419558

EPI-321 Compared to Losmapimod Phase 3 Trial Placebo Group MRI Outcomes: 

Change from Baseline in LMV at 24 Weeks 

in Group A and Group B Muscles1

EPI-321, N=3 
(Group A + B)

Losmapimod Phase 3

Placebo Arm, N=122 
(Group A)

Losmapimod Phase 3

Placebo Arm, N=111 
(Group B)

+4.6% (+/- 0.8) -1.21% -2.91%
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