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Methods: FLExDUX4.CRE mouse treatment model which, in the absence of tamoxifen, exhibits low-level 
mosaic human DUX4 mRNA and develops hallmark features of FSHD, including fiber degeneration, 
inflammation, and functional decline (Myologica, Baltimore, MD). Treatment was initiated at 6-8 weeks of 
age. WT.CRE mice served as positive controls. 
Muscle performance was assessed via maximal isometric force and treadmill running endurance. Expression 
of VEGF mRNA in the gastrocnemius muscle was analyzed to evaluate the proangiogenic effect of these 
apelin analogs.

Introduction

Apelin is a potent exercise-
induced myokine known to 
promote regeneration and 
metabolic health of muscle.

Objective

We evaluated the therapeutic effect of long-
acting apelin analogs on muscle performance and 
endurance in a preclinical FSHD model.

Summary and Conclusion 
• Long-acting apelin analogs, VST-364 and VST-411, significantly improve 

maximal muscle force and endurance in a FLExDUX4.CRE model of FSHD
• Functional gains occur independently of changes in muscle mass confirming 

apelin’s unique mechanism of action that enhances muscle quality, intrinsic 
contractility, and neovascularization

• Apelin-based therapies have potential to address the significant unmet 
need in patients with FSHD, either as monotherapy or in combination 
with DUX4-directed genetic therapies 

Apelin asserts these effects via 
the AJP receptor, highly 
expressed on skeletal muscle 
endothelial cells.

Infusion of native apelin 
enhances muscle regeneration 
in 3 models of muscular 
dystrophy (DMD, LAMA2, and 
ColVI-related myopathy):
• Increased muscle satelite 

cell activation
• Formation of newly 

regenerating muscle fibers
• Increased strength without 

muscle hypertrophy
Clinical use limited by a short 
half-life of 3-5 min.

VST-364/411
• Long-acting apelin analogs
• Predicted human half-life 

suitable for Q2D-Q7D 
dosing

• G-protein biased signaling
• Comparable potency across 

human, dog, rat, and mouse 
APJ receptors

• >95% bioavailability via s.c. 
administration

Parameter VST-364 VST-411 Apelin-13

cAMP EC50 0.19 nM 0.05 nM 0.01 nM

-arrestin bias 16x 8x 81x

Half-life

Human PK

15 hrs

(est.)

132 hrs 

(est.)
3-5 min
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Expanded study

• VST-411 s.c. treatment 
for 12 weeks

• No effect on BW
• Increased maximum 

force, normalized to 
muscle weight

• Increased treadmill 
endurance

• Significant 
proangiogenic effect in 
skeletal muscle
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Pilot study

• VST-364 s.c. treatment 
for 6 weeks

• No effect on BW
• Increased maximum 

force, normalized to 
muscle weight FSHD      FSHD       WT
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