High-throughput 3D light-sheet
imaging of mouse hindlimb enable skeletal muscle

morphometrics in muscle wasting models
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Sl fibres were immunolabelled for type I (yellow), type lla (red), and type Ilb (green). (B) Brightfield images of a rat lower hindlimb before and after optical clearing using DBE.

Background & Aim

Conventional methods for assessing
skeletal muscle remodelling, including
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dimensional  muscle  architecture.
Here, we developed a scalable, non-
destructive, Al-enabled light-sheet
fluorescence  microscopy  (LSFM)
platform for holistic 3D analysis of
intact mouse hindlimbs. We aimed to
validate the platform across
pharmacological models by
quantifying individual muscle volume
and key structural features with
anatomical precision.

Methods
Model: 48 Male C57BL/6JRj mice 2000 m

were randomized by body weight : S— — : : — . . —

(BW) |V v s Figure 2. Three-dimensional visualization of skeletal muscle collagen, innervation, and vasculature using light sheet fluorescence microscopy (LSFM). (A) Sagittal LSFM projection of a cleared mouse
‘ lower hindlimb stained with Fast Green to visualize collagen-rich connective tissue. Insets show high-resolution views of the collagen network and an orthogonal axial section demonstrating volumetric image

Vehicle (PBS) or dexamethasone (1.0 quality. (B) 3D projection of peripheral nerve innervation labelled with PGP9.5, with a magnified view highlighting nerve fibers within the soleus muscle. (C) 3D reconstruction of the vascular network labelled

mg/kg, SC) da”y for three weeks to for endothelial cells (anti-CD31), with an inset showing the dense capillary architecture at higher magnification. (D) Representative virtual section of an individual tibialis anterior (TA) muscle displaying labelling

of neuromuscular junctions (NMJ) using a tail vein injection of Bungarotoxin. Scale bars are indicated in images.
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induce muscle atrophy.
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Figure 4. Effects of Bimagrumab and Apitegromab on muscle mass, fibre size, and 3D muscle volume. (A) Muscle weights of the tibialis anterior (TA), extensor digitorum longus (EDL), gastrocnemius (GAS), and soleus (SOL) at study
termination (mg; n = 11-12). (B) Mean muscle fibre cross-sectional area (CSA) of TA, EDL, GAS, and SOL (um?; n = 10-12). (C) Representative gastrocnemius CSA images (20x magnification). Statistical analysis by two-factor linear model
WWW.g u bra.d k with interaction and Dunnett's post hoc test; *P < 0.05 vs Vehicle + IgG control; #P < 0.05 vs Dex + IgG control. (D) Representative ex vivo light-sheet fluorescence microscopy (LSFM) projection of a lower hindlimb (autofluorescence,

grey). (E) Representative XY cross-section showing Al-based segmentation of individual muscle groups. (F) 3D muscle volumes of total hindlimb muscle, TA, EDL, GAS, and SOL (mm3; n = 10-12). (G) Correlation between muscle weight
(mg) and 3D muscle volume (mm3) for TA, EDL, GAS, and SOL; inset shows the correlation for GAS (n = 10-12).
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