EPI-321: A Promising Gene Therapy for Facioscapulohumeral
Muscular Dystrophy (FSHD) Targeting D4Z4 Epigenome
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EPI-321 represses DUX4 and rescues apoptotic phenotype in FSHD primary myoblasts. A-D. mRNA expression of DUX4 and EPI-321 cargo, dCasONYX at
low and high dose in two different primary myoblasts. B. Caspase 3/7 stained live cell imaging analysis in primary myoblasts at low and high doses of EPI-321. The
assay was performed using CellCyte Live cell imaging for up to 7 days of differentiation. C. The bar graph shows normalized intensity of total Caspase3/7 signal at
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ABSTRACT
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BACKGROUND EPI-321 Suppresses DUX4 & DUX4-genes, And Also Improves FSHD Muscle
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/EPI-321 represses DUX4 and improves DUX4-associated phenotypes in humanized mice. A. Schematic showing in vivo experimental
Molecular Mechanism of DUX4 Regulation and EPI-321 outline using humanized mice model. B. mRNA expression of DUX4 in humanized TA muscle tissue of mice that were treated at three
Approach to Treat FSHD different doses of EPI-321. C. Animal tissue as in B were assayed for DUX4 pathway genes ZSCAN4, MBD3L2, LEUTX, TRIM43. Pathway

genes expression were plotted as composite score. D. Biodistribution of EPI-321 assayed by gPCR estimate of EPI-321 cargo in tissues as
in B. E. Tissues in B. were stained for SLC34A2 protein- a biomarker for DUX4 activity. Images were quantified and plotted (right). F.

EPI|-321 Represses DUX4 & Downstream Genes Th rough Remethy|ation of \Tissues in B. were stained for TUNEL- a marker for DNA damage and apoptosis. Images were quantified and plotted (right).
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/EPI-321 restores D4Z4 epigenome through DNA re-methylation in patient derived FSHD myoblasts. A. EPI-321 AAV Design.
'Safety: EPI-321 utilizes a proprietary library of compact nuclease-dead versions of CRISPR (dCas), resulting in NO DNA cuts. ?Precision:
EPI-321 controls expression of the endogenous gene through methylation of the target sequence. 3Delivery: EPI-321 is ultracompact,
allowing it to be packaged it into AAVrh74. B-E. mRNA expression of DUX4 (B), geometric mean of DUX4 genes namely MBD3L2, LEUTX, ZSCAN4,
TRIM43, TRIM48 & RFPL2 represented as composite score (C), geometric mean of myogenic genes namely MYOG & MYH2 presented as composite
score (D) and dCasONYX (E). F. Percent of CpG methylation at EPI-321 targeting D4Z4 locus in healthy sibling control, FSHD patient derived myoblasts
treated with control AAV and EPI-321 (Left panel). Median % CpG methylation assayed by Enzymatic conversion of DNA followed by sanger sequencing
of the target loci. Sequences are analyzed using QUMA tool with default parameters. A representative lollipops plot is shown (Right panel).
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