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Extended Figure 1. 
a. Representative immunostaining indicating the lack of F4/80+ macrophages around neuromuscular junctions (NMJ), labelled by bungarotoxin (BTX). b. Quantification result of macrophage distribution in muscle spindle (MS) and NMJ (n=15 MS or NMJ , N = 4 biological independent mice; unpaired t-test; mean  s.e.m; ****p < 0.0001). Scale bar = 50 m.
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Extended Figure 2. 
a. Experiment flow chart of RNA-seq of macrophages dissected from muscle, heart and lung, and isolated by fluorescence-activated cell sorting (FACS). b. FACS gating to isolate live CD45/CD11b/F4/80/CX3CR1+ macrophages. 
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Extended figure 3. 
a-b. Functional analysis of biological process (BP) of up- (a) and downregulated (b) genes in muscle spindle macrophage (MSMP) versus heart macrophage (HMP) (FDR < 0.05, fold change > 1.5). c-d. Functional analysis of BP of up- (c) and downregulated (d) MSMP versus lung macrophage (LMP) (FDR < 0.05, fold change > 1.5). e.  Functional analysis of BP of downregulated genes in MSMP versus sciatic nerve macrophages (SNMP) (FDR < 0.05, fold change > 1.5). f. Functional analysis of cellular component (CC) of downregulated genes in MSMP versus SNMP (FDR < 0.05, fold change > 1.5). 
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Description automatically generated]Extended figure 4. Differential expression (DE) analysis showing increased expression of genes involved in cytokine/chemokine signalling, macrophage/neuron activation, transcription, differentiation, and macrophage shape remodel (MSR) (FDR < 0.05, fold change > 1) of muscle spindle macrophages (MSMP) cluster 0 (a), cluster 1 (b) and cluster 2 (c). 
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Extended figure 5. 
a. Schematic of single-nucleus RNA-seq strategy employed. Muscle spindle macrophages (MSMP) were depleted by oral gavage of BLZ945 and intraperitoneal injection of clodronate liposomes for 4 days. L4-6 DRG from adult mice were collected and homogenized into single nuclei suspensions. b. DAPI/NeuN+ neuronal nuclei were isolated using FACS. Individual neuronal nuclei were collected and processed for 10x single-nucleus RNA sequencing (see “Methods” for details). c&e. Representative immunostaining for CD45/F4/80+ macrophages in MS (c) and sciatic nerve (e) (labelled by PGP9.5 and DAPI counterstaining) before and after MSMP depletion. d. Quantification of the number of CD45/F4/80+ macrophages in MS on day 0 (control), day 4 and day 11 (n = 10 MS, N = 3 biological independent mice per group; unpaired t-test; mean  s.e.m; ns, not significant; ****p < 0.0001). f. Quantification of the number of F4/80+ macrophages in MS and sciatic nerves before and after macrophage depletion treatment (N = 3 biological independent mice per group; unpaired t-test; mean  s.e.m; **p < 0.01 ****p < 0.0001). g. Uniform Manifold Approximation and Projection (UMAP) results show 11 clusters of 31,245 DRG neuronal nuclei. LTMR, low threshold mechanoreceptors; NP, Non-peptidergic C-fiber nociceptors; PEP, C-fiber peptidergic nociceptors; Cold, Cold thermoreceptor. h. Functional analysis of biological process (BP) analysis of downregulated genes in 1,352 proprioceptive neurons after macrophage depletion (FDR < 0.05, log2(fold change) > 0.25). GO pathways categorised by the DAVID Bioinformatics Resource with p < 0.05). Scale bar = 50 m.
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Extended figure 6. 
a. Schematic of locomotor behaviour test after macrophage depletion (day 11). b. Grid walk results showing the increased percentage of misstep after macrophage depletion (n = 15 biological independent mouse per group; unpaired t-test; mean  s.e.m; ****p < 0.0001). c. Treadmill result showing gait variables (spatiotemporal and coordination features) with statistically significant differences (p < 0.05) between conditions. Cohen's effect size was interpreted as weak (< 0.2), moderate (0.2-1), or strong (> 1). Red dash line represents p = 0.05. d. Comparison between Cohen’s effect size of each gait variable listed in figure c at the speed of 40 cm/s and 20 cm/s, suggesting the significantly larger impact of macrophage depletion on mouse gait features at higher speed (17 variables, paired t-test, *p < 0.05). 



Extended Data Table 1. Terminology and definition of treadmill parameters
	Term
	Definition

	Spatial
	[bookmark: OLE_LINK986][bookmark: OLE_LINK987]Relating to positions in space

	Temporal
	Relating to time

	[bookmark: _Hlk146642684]Swing (Time)
	Time duration when there is no paw contact with belt.

	Stance (Time)
	Time duration when the paw contact with belt. Equal to the sum of braking time and propulsion time.

	Stride (Time)
	Time duration of one complete stride for one paw. Equal to the sum of stance phase time and swing phase time.

	%SwingStride
	Percentage of the total stride duration when the paw is off the ground (swing phase).

	[bookmark: OLE_LINK257]%StanceStride
	Percentage of the total stride duration when the paw is in contact with the belt (stance phase).

	Stance/Swing
	Ratio of stance phase time to swing phase time. 

	Stride Frequency
	Number of complete strides taken per second.

	Tau-Propulsion Time
	Constant of decay of the gait signal during the propulsion phase of stance. Propulsion time refers to the time duration from maximum paw contact up to just before the swing phase.

	Stride Length
	[bookmark: _Int_wGTZuT2f]The spatial distance a paw covers in a single stride. This number should typically be nearly equivalent among its 4 paws.

	Stance Width
	[bookmark: OLE_LINK388][bookmark: OLE_LINK389]The perpendicular distance between the centroids of the paired axial paws of forelimbs and hindlimbs during peak stance.

	[bookmark: _Hlk145582296]Axis Distance
	The distance between the two central axes of motion, created from the two front limbs and two hind limbs.  

	[bookmark: _Hlk146651157]Hind Limb Stance Width 
	[bookmark: OLE_LINK507][bookmark: OLE_LINK508]The perpendicular distance between the centroids of hind limb paws during peak stance

	Overlap Distance
	[bookmark: OLE_LINK1][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK25][bookmark: OLE_LINK2][bookmark: OLE_LINK24]The average distance between the centroids of ipsilateral fore and hind paws across successive steps. Measurement starts from a fore paw's position, proceeding to the subsequent position of the ipsilateral hind paw, capturing the degree of superimposition between the two. The overlap can be a negative value if the two paws do not overlap.

	Paw Placement Positioning 
	[bookmark: _Int_fZ1vhRWa]The extent of overlap between ipsilateral fore and hind paws during the full stance phase, acting as an indicator of balance. The metric value is typically small or close to zero when the widths of the forelimb and hind limb stances are approximately equal. 

	Ataxia Coefficient
	An index of step-to-step variability, calculated as [(MAX Stride Length – MIN Stride Length) / MEAN Stride Length] for each limb.

	Paw Drag
	[bookmark: OLE_LINK513]Propulsion metric area under the curve from time of full stance to the time the paw lifts off from the belt.

	Sciatic Functional Index 
	[bookmark: OLE_LINK516]An equation based on multiple linear regression analysis was developed to assess functional recovery after sciatic nerve injury. The equation includes factors such as paw width, paw length for each hind limb, and the toe spread distance between the 2nd and 4th toes. 


	[bookmark: OLE_LINK514]Tibial Functional Index 
	[bookmark: OLE_LINK515][bookmark: OLE_LINK348][bookmark: _Int_SJTo3HlU]Developed using a derivation similar to the Sciatic Functional Index. It evaluates the functional recovery after a tibial nerve injury. The equation factors in paw length, the toe spread distance between the 1st and 5th toes and between the 2nd and 4th toes.


	[bookmark: _Hlk145581856]Achilles Functional index
	Using a similar derivation as described above, this index evaluates the functional recovery after Achilles tendon injury. The equation considers factors such as the toe spread distance between the 1st and 5th toes, paw length, and weight bearing difference. 
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