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Validation

This is an exploratory study with not enough prior data available for sample size calculations. Therefore, the sample

size was generally estimated to detect an expected effect size >1.5 or higher with a power of 80%. This approach was sufficient to detect

pronounced biological effects with high potential for translational value.

The animals were excluded due to unexpected death (e.g. anesthesia) or euthanasia resulting from ethnic consideration (e.g. weight loss >
20%, pain score above threshold)

All experiments were performed with independent replicates as described in the figure legends

Randomization was performed blindly among animals

Investigators were blinded during the group allocation and data analysis for all experiments.

Primary Antibodies for Histology

anti-OCN (ab93876, Abcam), anti-COX2 (ab15191, Abcam), anti-CD68 (ab125212, ab31630, Abcam), anti-CGRP (ab81887, Abcam),
anti-PGP9.5 (ab108986), anti-SP7 (ab22552, Abcam), anti-RUNX2 (ab76956, abcam), anti-Tyrosine Hydroxylase (AB152, Merck
Millipore), anti-Phospho-CREB (ab32096, abcam), anti-CREB (ab32515, abcam), anti-CD11c (#97585, CST), anti-F4/80 (#70076, CST),
anti-CD19 (#90176, CST), anti-CD3 (#99940, CST)

Primary Antibodies for Western Blotting

anti- NF-$B p65 (#8241, CST), anti-Phospho-NF-$B p65 (#3033, CST), anti-Phospho-I$B" (#2859, CST), anti-I$B" (#4814, CST), anti-
HTR2C (ab197776, abcam), mouse anti-#-actin (#8457, CST)

Secondary Antibodies for Histology

Alexa-Fluor 488-conjugated secondary antibody (A11008, ThermoFisher), Alexa-Fluor 647-conjugated secondary antibody (A21240,
ThermoFisher)

Histology

anti-OCN (ab93876, Abcam) was validated for IHC staining of mouse sample. REF: Sun T et al. In situ bone regeneration with
sequential delivery of aptamer and BMP2 from an ECM-based scaffold fabricated by cryogenic free-form extrusion. Bioact Mater
6:4163-4175 (2021).

anti-COX2 (ab15191, Abcam) was validated for IHC staining of mouse sample. REF: Sun Q et al. Parathyroid hormone attenuates
osteoarthritis pain by remodeling subchondral bone in mice. Elife (2021).

anti-CD68 (ab125212, ab31630, Abcam) were validated for IHC staining of mouse sample. REF: Nürnberger S et al. Repopulation of
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

decellularised articular cartilage by laser-based matrix engraving. EBioMedicine 64:103196 (2021) & Irastorza-Lorenzo A et al.
Evaluation of Marine Agarose Biomaterials for Tissue Engineering Applications. Int J Mol Sci 22:N/A (2021).

anti-CGRP (ab81887, Abcam) was validated for IHC staining of mouse sample. REF: Xie MX et al. ATF4 selectively regulates heat
nociception and contributes to kinesin-mediated TRPM3 trafficking. Nat Commun 12:1401 (2021).

anti-PGP9.5 (ab108986) was validated for IHC staining of mouse sample. REF: Chen LH et al. Targeting interleukin-20 alleviates
paclitaxel-induced peripheral neuropathy. Pain 161:1237-1254 (2020).

anti-SP7 (ab22552, Abcam)was validated for IHC staining of mouse sample. REF: Kegelman CD et al. YAP and TAZ Promote Periosteal
Osteoblast Precursor Expansion and Differentiation for Fracture Repair. J Bone Miner Res 36:143-157 (2021).

anti-RUNX2 (ab76956, abcam) was validated for IHC staining of mouse sample. REF: Li B et al. Baicalein alleviates osteoarthritis by
protecting subchondral bone, inhibiting angiogenesis and synovial proliferation. J Cell Mol Med 25:5283-5294 (2021).

anti-Tyrosine Hydroxylase (AB152, Merck Millipore) was validated for IHC staining of mouse sample. REF: Johnson V, Xiang M, Chen Z,
Junge HJ. Neurite Mistargeting and Inverse Order of Intraretinal Vascular Plexus Formation Precede Subretinal Vascularization in Vldlr
Mutant Mice. PLoS One. 2015 Jul 15;10(7):e0132013.

anti-Phospho-CREB (ab32096, abcam) was validated for IHC staining of mouse sample. REF: Chen, Hao, et al. "Prostaglandin E2
mediates sensory nerve regulation of bone homeostasis." Nature communications 10.1 (2019): 1-13.

anti-CREB (ab32515, abcam) was validated for IHC staining of mouse sample. REF: Chen, Hao, et al. "Prostaglandin E2 mediates
sensory nerve regulation of bone homeostasis." Nature communications 10.1 (2019): 1-13.

anti-CD11c (#97585, CST) was validated for IHC staining of mouse sample. REF: Hassel, Chervin, et al. "Ductal Macrophages
Predominate in the Immune Landscape of the Lactating Mammary Gland." Frontiers in Immunology 12 (2021).

anti-F4/80 (#70076, CST) was validated for IHC staining of mouse sample. REF: Kimishima, Yusuke, et al. "Clonal hematopoiesis with
JAK2V617F promotes pulmonary hypertension with ALK1 upregulation in lung neutrophils." Nature communications 12.1 (2021):
1-18.

anti-CD19 (#90176, CST) was validated for IHC staining of mouse sample. REF: Guo, Shuyu, et al. "GATA4 as a novel regulator involved
in the development of the neural crest and craniofacial skeleton via Barx1." Cell Death & Differentiation 25.11 (2018): 1996-2009.

anti-CD3 (#99940, CST) was validated for IHC staining of mouse sample. REF: Wang, Yu, et al. "Use of FVB Myc-CaP cells as an
immune competent, androgen receptor positive, mouse model of prostate cancer bone metastasis." Journal of Bone Oncology 30
(2021): 100386.

Western Blotting

anti- NF-$B p65 (#8242, CST) was validated for Western Blotting of mouse sample. REF: Yue-Chun, Li, et al. "Vagus nerve plays a
pivotal role in CD4+ T cell differentiation during CVB3-induced murine acute myocarditis." Virulence 12.1 (2021): 360-376.

anti-Phospho-NF-$B p65 (#3033, CST) was validated for Western Blotting of mouse sample. REF: Yue-Chun, Li, et al. "Vagus nerve
plays a pivotal role in CD4+ T cell differentiation during CVB3-induced murine acute myocarditis." Virulence 12.1 (2021): 360-376.

anti-Phospho-I$B" (#2859, CST) was validated for Western Blotting of mouse sample. REF:"Vagus nerve plays a pivotal role in CD4+ T
cell differentiation during CVB3-induced murine acute myocarditis." Virulence 12.1 (2021): 360-376.

anti-I$B" (#4814, CST) was validated for Western Blotting of mouse sample. REF: "Vagus nerve plays a pivotal role in CD4+ T cell
differentiation during CVB3-induced murine acute myocarditis." Virulence 12.1 (2021): 360-376.

anti-HTR2C (ab197776, abcam) was validated for Western Blotting of mouse sample. REF: Chen H et al. Prostaglandin E2 mediates
sensory nerve regulation of bone homeostasis. Nat Commun 10:181 (2019).

anti-#-actin (#8457, CST) was validated for Western Blotting of mouse sample. REF: Li, Ke, et al. "TRIB3 promotes MYC-associated
lymphoma development through suppression of UBE3B-mediated MYC degradation." Nature communications 11.1 (2020): 1-20.

The Advillin-Cre (Avil-Cre) mouse strain was kindly provided by Xingzhong Dong (Department of Neuroscience, The Johns Hopkins
University, Baltimore, MD, USA).

The TrkAfl/fl mouse strain was obtained from David D. Ginty (Department of Neurobiology, Harvard Medical School, Boston, MD,
USA).

The LysM-Cre mice and iDTR!/! mouse strain was purchased from the Jackson Laboratory (Bar Harbor, ME, USA).

The COX2!/! mouse strain was provided by Harvey Herschman (Department of Biological Chemistry, University of California, Los
Angeles, Los Angeles, CA, USA).

The EP4!/ ! mouse strain was obtained from Brian L. Kelsall (Laboratory of Molecular Immunology, National Institutes of Health,
Bethesda, MD, USA).

The Rosa26YFP reporter mouse strain was obtained from Centre for Comparative Medicine Research (CCMR), the University of Hong
Kong.

Heterozygous male Avil-Cre mice were crossed with a female TrkA!/! or EP4!/! mouse. The offspring were intercrossed to generate
the following genotypes: wild type (referred to as WT in the text), Avil-Cre (Cre recombinase expressed driven by Advillin advillin
promoter), TrkA!/! (mice homozygous for TrkA !ox allele, referred to as TrkAwt in the text), EP4!/! (mice homozygous for EP4 !ox
allele, referred to as EP4wt in the text), Avil-Cre::TrkA!/! (conditional deletion of TrkA receptor in a dvillin lineage cells, referred to as
TrkAAvil%/% in the text), Avil-Cre::EP4!/! (conditional deletion of EP4 receptor in a dvillin lineage cells, referred to as EP4Avil%/% in
the text).

Heterozygous male LysM-Cre mice were crossed with a female iDTR!/! mouse or a COX2!/! mouse. The offspring were intercrossed
to generate the following genotypes: WT, LysM-Cre, iDTR!/!, COX2!/! mice (mice homozygous for COX2 !ox allele, referred to as
COX2wt in the text), LysM-Cre::iDTR!/- (referred to as iDTRLysM+/% in the text), LysM-Cre::COX2!/! (conditional deletion of COX2 in
monocyte-macrophage lineage, referred to as COX2LysM%/% in the text).

Homozygous male LysM-Cre mice were crossed with a female Rosa26YFP mouse to generate LysM-YFP mice.

Animals were housed in specificpathogen-free (SPF) conditions with free access to water and food,a 12 hour day-night cycle in the
central animal facility of the Johns Hopkins University. The ambient temperature was 20 +/- 2 degrees Celsius and humidity was kept
at 50 +/- 10 %.




