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SUMMARY
• WVE-N531 is an investigational stereopure antisense oligonucleotide with novel phosphoryl guanidine 

(PN) chemistry currently being developed as a potential therapy for patients with Duchenne Muscular 
Dystrophy (DMD) amenable to exon 53 skipping.

• Wave’s PN chemistry had a substantial impact on muscle exposure, exon skipping, dystrophin 
restoration, survival, and both respiratory and skeletal muscle function in preclinical studies.1

• In Part A of a Phase 1b/2 open-label study involving three ambulatory boys, WVE-N531 reached a mean 
concentration of 42 µg/g in skeletal muscle tissue and yielded 53% mean exon skipping (RT-
PCR) following three 10 mg/kg doses administered every other week.

• Mean dystrophin production was 0.27% (BLQ) of normal as measured by western blot.

• The Phase 2 portion of the study (FORWARD-53 [Part B]) is designed to assess dystrophin protein 
restoration over an extended period and in a larger population.

• To investigate the potential of WVE-N531 in addressing cardiorespiratory complications experienced by 
patients with DMD, we evaluated the distribution of WVE-N531 in the cardiac, diaphragm, and 
skeletal muscle tissues of cynomolgus monkeys.

• WVE-N531 achieved high mean concentrations in skeletal muscle in cynomolgus monkeys, with 
even higher general exposure observed in the heart and diaphragm.

• The mean tissue concentrations of WVE-N531 were 57.2 µg/g in heart, 10.8 µg/g in diaphragm, and 
2.17 µg/g in skeletal muscle (tibialis anterior) after administration of four biweekly (every other week) 
doses at 15 mg/kg.

• The 15 mg/kg dose level in this monkey study was approximately equivalent to 10 mg/kg in patients 
based on area under the plasma drug concentration-time curve (AUC) values.

• These data illustrate WVE-N531’s excellent tissue uptake and distribution in both skeletal and non-
skeletal muscles and support the advancement of WVE-N531 in clinical testing (FORWARD-53; 
NCT04906460).

INTRODUCTION
• Duchenne muscular dystrophy (DMD) is a X-linked neuromuscular disorder in which mutations in the 

dystrophin gene result in absent or defective dystrophin protein.2

• Dystrophin protein plays a key structural role in muscle fiber function,3 and lack of dystrophin protein results 
in severe, progressive muscle atrophy, eventual loss of ambulation, respiratory insufficiency, cardiomyopathy, 
and premature death.2,4

• Despite advances, there remains a substantial unmet need for treatments that reach cardiac and respiratory 
muscles, where restoration of dystrophin may be essential to improve respiratory and cardiac function and 
extend survival.5-7

• WVE-N531 is an investigational stereopure exon 53 skipping antisense oligonucleotide that contains PN 
chemistry (Figure 1).

• WVE-N531 was designed to address the limitations of first-generation exon-skipping oligonucleotides that 
had modest muscle delivery, including in the heart and diaphragm.8

• Here we present preclinical data on the concentrations of WVE-N531 in skeletal and non-skeletal muscles of 
non-human primates (NHP) following 6 weeks of biweekly intravenous infusion.
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Data include muscle concentrations of WVE-N531.

Figure 3. Hybridization-ligation ELISA (HL-ELISA)

Figure 1. WVE-N531 is an investigational stereopure antisense oligonucleotide 
with novel PN backbone chemistry
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In HL-ELISA, WVE-N531 is hybridized to the WVE-N531 capture probe (Hybridization and Capture), which is biotinylated at the 3'-end. After 
binding, the WVE-N531 detection probe, which is conjugated to digoxigenin on the 5'-end, is hybridized to WVE-N531 by DNA ligase (Ligation). 
After detection binding, S1 nuclease is added to digest the unhybridized probes (Enzymatic cleavage). An anti-digoxigenin antibody conjugated to 
alkaline phosphatase is used to detect the hybridized analyte by binding to digoxigenin (Detection Antibody). AttoPhos® is used as a substrate for 
fluorometric readout. Fluorescence intensity is determined using a fluorescent plate reader (Enzymatic detection).

• The objective of this study was to evaluate the concentrations of WVE-N531 in skeletal and non-skeletal 
muscle tissue of cynomolgus monkeys.

• WVE-N531 was administered every other week via intravenous infusion to cynomolgus monkeys for 6 weeks 
at 5, 15, or 45 mg/kg (n=2 per dose group) (Figure 2).

• Concentrations of WVE-N531 in cardiac, diaphragm, and skeletal muscle were measured at two days post-last 
dose using hybridization-ligation enzyme-linked immunosorbent assay (HL-ELISA) (Figure 3).9

Figure 4. WVE-N531 cardiac, diaphragm, and skeletal muscle tissue 
concentrations in monkeys

WVE-N531 tissue concentrations (μg/g) in the heart (left), diaphragm (middle), and tibialis anterior (right) of cynomolgus monkeys treated with 
intravenous biweekly doses for 6 weeks at 5, 15, or 45 mg/kg (n=2 per dose group; shown as mean ± range). *approximately equivalent to 10 
mg/kg in patients based on plasma AUC values. AUC: area under the plasma concentration-time curve.

• WVE-N531 achieved high mean concentrations in skeletal muscle in NHPs, with even higher general 
exposure observed in the heart and diaphragm (Figure 4).

• WVE-N531 addressed the limitations of first-generation exon-skipping oligonucleotides that exhibited modest 
exposure in muscle tissue.8,10

CONCLUSIONS
• Chemical modifications to WVE-N531, including PN chemistry, enabled Wave to overcome limitations of first-

generation exon-skipping oligonucleotides by significantly enhancing concentrations in heart, diaphragm, and 
skeletal muscles in NHPs.

• These results are consistent with observations from other preclinical models using a PN-containing surrogate1 
and indicate that it may be possible to attain comparably high levels of WVE-N531 in human skeletal, heart, 
and diaphragm muscle tissue.

• Notably, a Phase 1b/2 open-label study has already demonstrated in three boys that WVE-N531 achieved 
a mean concentration of 42 µg/g in human skeletal muscle tissue after three biweekly 10 mg/kg doses.

• The 15 mg/kg dose level in the monkey study was approximately equivalent to 10 mg/kg in patients based 
on plasma AUC values.

• WVE-N531’s high tissue uptake and distribution in both skeletal and non-skeletal muscles support the 
advancement of WVE-N531 in clinical testing (FORWARD-53; NCT04906460).
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Figure 2. Study design: Repeat dosing in NHP
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