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FSHD is a Progressive Disease with No Approved Treatment, 

Highlighting a Significant Unmet Need

Functional Progression of FSHD

Early involvement of 

facial, periscapular, 

and humeral muscles.

Difficulty running, 

climbing stairs,

prolonged walking

Ankle weakness,

tripping, falls

Loss of independent 

ambulation in a subset 

(often after age 50–60)

Over 1 million 

patients 

globally

Typical onset in 

late teens – 

early 20s

~24% patients 

become 

wheelchair 

dependent

No approved 

therapies

early late

Respiratory insufficiency 

in ~10% of patients

Based on a 1:8,000 prevalence; Cohen J, et al. Trends Mol Med. 2021 Feb; 27(2):123-137
1Statland and Tawil, Neurol Clin. 2014 Aug; 32(3): 721–ix  2 Attarian S, et al. Rev Neurol (Paris). Dec 2012;168:910–918 3Tawil R, et al. Neuromuscul Disord. Jul 2016;26:462–471 
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Epigenetic Dysregulation of DUX4 is the Underlying Cause of FSHD
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Therapeutic hypothesis: Restoring DUX4 silencing is hypothesized to reduce muscle toxicity 

and improve muscle function.

Healthy Silenced

Disease Expressed

Progressive muscle degeneration

Normal muscle function & regeneration



EPI-321: a Potentially Transformative Therapy Designed to Treat FSHD 
at its Epigenetic Root Cause
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✓ One-time treatment

✓ Durable DUX4 silencing

✓ Improved muscle health

Unique Strengths of EPI-321

D4Z4 regionD4Z4 gRNA

dCasONYX

Repressors
EPI-321 re-methylates the D4Z4 region, 

resulting in durable silencing of DUX4

Silenced



Complete EPI-321 Therapeutic Payload is Packaged in a Single Muscle-
Tropic AAV Vector
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✓ High muscle tropism

✓ Approved in other neuromuscular gene therapies

Advantages of AAVrh74

Muscle 

Specific 

Promoter

hU6

Promoter
D4Z4 gRNA dCasONYX RepressorsITR ITR

Active Cargo = 4.5 kb*

AAVrh74

*Because of the compactness of dCasONYX and repressors, the complete EPI-321 active cargo construct fits within the ~5–5.2 kb packaging limit of AAVrh74. Components are shown schematically for illustrative purposes 

and are not drawn to scale.



Baseline 3 Months 6 Months 1 Year 5 Years

Biomarker 

(Novel circulating cell-free DUXz)

Biomarker 

(MRI)

Functional Assessments

• N = 12 Participants

• Adults: 18-75 years of age

• FSHD Type 1; Ricci 2-4 (of 5)

• Global, multi-centre

• Single intravenous (IV) infusion

• 2 Dose level cohorts:

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

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

• Prophylactic immune suppression: 

• Cohort 1: prednisone

• Cohort 2: prednisone + sirolimus + 

rituximab

Evaluate the  Safety and Tolerability  of EPI-321

Adverse events; clinically relevant changes in labs, vital signs, and physical exam

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

Secondary & Exploratory Objectives



EPI-321 Demonstrates Manageable Safety with No Serious Adverse 
Events (SAEs) Related to EPI-321 To Date
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EPI-321 related AEs (≥2 participants)
• Elevated soluble C5b-9​

• AST or ALT elevation​

• Elevated Troponin-I​

• Headache​

• Nausea​

• Thrombocytopenia​

• Fatigue​

Participants with ≥ 1 AE 

n (%)

Adverse Event

2 x 1013 vg/kg 

IV

(n=6)

4 x 1013 vg/kg 

IV

(n=6)

Any Adverse Event 6 (100%) 3 (50%)

Related to EPI-321 6 (100%) 3 (50%)

Severe# Adverse Event 1 (16.7%) 1 (16.7%)

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

EPI-321 Related 

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 severe AEs 

related to AAV:
• ALT and AST elevation 

• Cohort 1 (prednisone prophylaxis only)

• Responded to high-dose methylprednisolone (1g IV 

x 3 days)

• No clinical sequelae

Data cutoff 

07 AUG 2026

*Severe AE and SAE occurred in 1 participant in 

Cohort 2 (Grade 3 hypertension with headache, 

hospitalized) assessed as not related to EPI-321



D
U

X
z 
e

x
p

re
s
s
io

n
 s

c
o
re

9

Circulating Biomarker DUXz Associates with FSHD (A), Tracks Disease 
Severity (B), and Decreases Following EPI-321 Treatment (C)

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

(A) (B)

Unaffected

  (N= 46)

Affected

(N= 52)
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0_None
(N= 46)

1_Mild
(N= 10)

2_Mod
(N= 22)

3_Severe
(N= 20)

Severity

0_None

1_Mild

2_Mod

3_Severe

FSHD

Unaffected

Affected

Severity
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Circulating Biomarker DUXz Associates with FSHD (A), Tracks Disease 
Severity (B), and Decreases Following EPI-321 Treatment (C)

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

(A) (B)

Unaffected

  (N= 46)

Affected

(N= 52)
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6 Months

(N= 5)

Baseline 

(N= 5)

(C)

Pt #6 data not available.

FSHD

Unaffected

Affected

Severity
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Untreated 

Digital 

Twin*

*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. 

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

Images obtained from Springbok Analytics.

6M = 6 months; BL = baseline

Digital twin heat map shows average LMV change for n=6 participants.

Predicted LMV: % Change from Baseline at 6 Months

EPI-321 Participants (n=6): 

6M LMV Compared to BL

Striking Whole Body Lean Muscle Volume (LMV) Increases at Month 6 
After EPI-321 Treatment (n=6)
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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. 

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

Images obtained from Springbok Analytics.

6M = 6 months; BL = baseline

LMV changes in digital twin and observed heat maps are averages of n=6 participants.

Predicted LMV: % Change from Baseline at 6 Months

EPI-321 Participants (n=6): 

6M LMV Compared to BL

Striking Whole Body Lean Muscle Volume (LMV) Increases at Month 6 
After EPI-321 Treatment (n=6)
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Whole Body LMV Gains After EPI-321 Compared with Matched 
Untreated Digital Twins at Month 6

LMV = lean muscle volume

Muscles included under each composite available upon request.

Direction of improvement

Lean Muscle Volume: Percent Change from Baseline at Month 6

Percent Change from Baseline

Total Composite

Upper Composite

Lower Composite

+1.3

+3.0

+0.3

-2.7

-3.5

-2.5

EPI-321-02 (N= 6)

Digital Twin (N= 6)

Error Bars:

SEM
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EPI-321 Treated Participants Gain Strength on Quantitative Muscle 
Testing (QMT) Compared with External Comparator Arm (ECA) at Month 6

Each EPI-321 participant was matched with up to 9 participants from ReSolve FSHD natural history study (NCT03458832) based on baseline age, sex, repeat unit length, Ricci score, age-adjusted clinical severity score, 

and QMT manoeuvres.

Data represented as mean and SEM; means rounded to one decimal place.

Manoeuvres included (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)

Quantitative Muscle Testing: Change from Baseline at Month 6

+0.8

+4.1

+3.3

-0.8

-0.3

-1.3

EPI-321-02 (N= 6)

Error Bars:

SEM

ReSolve ECA (N= 39)
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Lean Muscle Volume (LMV) Gains in Strength-Related Muscles Track With 
Improvements in QMT at 6M after EPI-321

LMV: % Change from 

Baseline

QMT: Change in % 

Predicted Normal

Muscle / Manoeuvre EPI-321 

N=6

Digital 

Twin

N=6

EPI-321 

N=6

ReSolve 

ECA 

N=39

Shoulder Abduction +4.0 -3.2 +1.0 +2.2

Shoulder External 

Rotation

+1.9 -1.9 +2.2 -1.6

Elbow Extension +3.2 -9.0 +8.1 -1.1

Elbow Flexion +1.7 -9.3 +0.7 -0.2

Total Upper Body +2.8 -4.0 +3.0 -0.2

Heat map is average of LMV changes from baseline to 6 months in n=6 EPI-321 dosed participants. 

QMT = Quantitative Muscle Testing, ECA = External Comparator Arm

Muscle groupings for each manoeuvre available upon request.



EPI-321 Shows a Manageable Safety Profile with Evidence for Improvement 
Across Efficacy Readouts: DUXz, LMV, and LMV-Strength Correlations
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Early circulating biomarker data show reduction of DUXz, indicating suppression of DUX4 pathway.

Future plans include initiation of a Phase 2b study, expected to open in early 2027.

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

Enrolment of 6 participants in Cohort 1 (2x1013 vg/kg) and 6 participants in Cohort 2  (4x1013 vg/kg) 

completed.

Early lean muscle volume changes track with strength measurements, supporting the potential for EPI-321 to 

provide a transformative therapy for FSHD.

Early MRI data show increases in lean muscle volume at Month 6, indicating gain in muscle mass.
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