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Mouse femurs were imaged using a 1024 x 2304 mm matrix with Field of View (FOV) 18.29 x 41.15 mm using 1 bed position. Projections were
acquired at 80 kVp and 500 µA (3900 ms exposure and 3500 ms settle time) over full rotation (480 steps) providing an isotropic resolution of
17.86 µm. Data were post-processed using the segmentation tool in Inveon Research Workplace (IRW version 4.2) software to obtain
morphometric measurements.

Images and videos (hourly image acquisition) of osteoclasts were automatically collected using an IncuCyte S3 (EssenBiosciences). Cells were
fixed in 4% PFA, permeabilized with 0.5% Triton X-100 and stained for F-actin (phalloidin-iFluor555, ab176756, Abcam, 1:2000) and nuclei (25
nM Sytox Green, S7020, ThermoFisher Scientific) according to manufacturer’s protocols. Similarly, permeabilized cells were stained for TRAP
following the manufacturer’s protocol (MK301, Takara) and automatically imaged using a Nikon C2 microscope. TRAP-stained femur sections
were stained by the St. Jude Children’s Research Hospital Veterinary Pathology Core and images were collected by a trained pathologist (PV).

GraphPad Prism 6.0 software was used for data analysis. Data are shown as mean ± SEM. Statistical significance was determined by Student’s
t test for two groups or one-way analysis of variance (ANOVA) for three or more groups and two-way ANOVA for comparison between
multiple groups. The specific statistical testing for each experiment is indicated in the figure legends.

All data generated and analyzed during the current study are contained within the manuscript and/or are available from the corresponding author on reasonable
request.

Sample size was not pre-determined before experiments. In vitro experiments were performed with technical replicates and independent
biological replicates. If replicate experiments resulted in similar results, experiments were considered reproducible.

No data points were excluded from analysis. No data were excluded except in the case of bone fracture during handling of bone samples for
uCT.

Experimental data were replicated in vitro as indicated and micro-CT data were pooled, where appropriate, from data collected from multiple
independent groups of mice that were age- and sex-matched. Micro-CT data were pooled from multiple independent replicate groups of
mice. All experimental replications were successful. Data were largely consistent with previous publications from other research groups where
similar knockout models were examined, and contrasting findings were discussed in the manuscript text.

Experimental samples were not randomized; however, age- and sex-matched femur samples were collected from mice with appropriate age,
sex, and genotype as they became available. Within samples, individual images used for quantification were collected randomly (Nikon C2) or
in an automated fashion according to a standard imaging pattern per well (via Incucyte).

Micro-CT scan morphometry data were collected and analysed by a blinded technician and unblinded to perform statistical analysis and
assign genotypes to samples. Bone histology images were collected by a blinded veterinary pathologist and unblinded to assign genotypes to
samples. All other data experiments were performed unblinded to assure proper genotypes were used and age- and sex-matching was
performed.




