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Supplementary Fig. S1 (a) Tibia sections from WB- and HU-treated rats were used
for ALP (bone formation) and TRAP (bone resorption) staining. Scale bars, 100 um. (b)
Quantification of ALP and TRAP staining. The data are presented as percentages of the
positively stained area relative to the total bone area. (c) Flow cytometry analysis of the
positivity of LepR in in vitro cultured MSCs (P4). (d) Flow cytometry analysis of the
percentage of EQU" MSCs after serum-starvation for the indicated durations. (¢) CCK-
8 assay showing the metabolite activities of MSCs after serum-starvation for the
indicated durations. (f) Representative Western blot images showing the activation of
the PI3K/Akt/mTOR pathway. The statistical significance of the results from the
experiments shown in i-n was assessed by a two-tailed Student's t-test. *P<0.05,
*#P<0.01, and ***P<0.001. The data are presented as means + SDs of 3 independent

experiments. The miR-337 expression levels were normalized to those of U6.
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Supplementary Fig. S2 (a) Volcano plot of differentially expressed genes (DEGs)
identified by RNA-seq. The top 20 DEGs in the PI3K-Akt pathway are indicated. (b)
The top 20 pathways enriched in cells treated with FBS or 10% CMS. (c¢) Heatmap of
genes enriched in selected pathways. (d) Representative Western blot images showing
the inactivation of the PI3K/Akt/mTOR pathway in de novo isolated LepR+ cells from
rats suspended for 14 days and WB controls. (e¢) Quantitative RT-PCR was used to
measure the expression of miR-337 in MSCs treated as indicated for 24 h after they
were serum-starved for 8 h. (f) Schematic diagram of knockout of the miR-337 binding
site in the IRS-1 gene using CRISPR-CAS?9. (g-h) Representative Western blot images
showing the activation of the PI3K-Akt-mTOR pathway. Con-rMSCs or mut-rMSCs
were transfected with the indicated oligos, followed by treatment with 0% CMS or 10%
CMS for 24 h after 8 h of serum starvation. (i) Quantitative RT-PCR was used to assess
the overexpression and knockdown efficiency of miR-337 in human MSCs. (j)
Genomic PCR and agarose gel electrophoresis results of wild-type (WT) and miR-337
knockout (KO) rats using primers flanking the targeted genomic region of miR-337.
Statistical significance was assessed by Student's t-test of 3 independent experiments.
*P<0.05, **P<0.01, and ***P<0.001. The data are presented as means + SDs. The

miR-337 expression levels were normalized to those of U6.
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Supplementary Fig. S3 (a) Representative micro-CT images showing the
microarchitecture of trabecular and cortical bones of femurs from 2-month-old male
miR-337-KO rats and their littermates. (b) Quantification of three-dimensional
parameters analyzed by micro-CT scanning. n=4 per group. (c) Representative images
of ALP and TRAP staining of tibia sections prepared from male 2-month-old miR-337-
KO rats and their littermates. (d) Quantification of ALP (bone formation surface/bone
surface: BFS/BS) and TRAP (bone resorption surface/bone surface: BRS/BS) staining.
The data are presented as percentages of positively stained area relative to the total bone
area. n=4 per group. (¢) Representative images of CFU-F (left panel) and quantification
of the numbers of colonies larger than 40 cells (right panel). Statistical significance was
assessed by Student’s t-test of the results from 3 independent experiments. The data are

presented as means + SDs. n=4.
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Supplementary Fig. S4 (a) Representative images of tibia sections from WB- and HU-
rats stained with ALP and TRAP. (b) Quantification of ALP and TRAP staining. The
data are presented as percentages of the positively stained area relative to the total bone
area. n=6. (c) Representative images of tibia sections from WB- and HU-rats stained
with LepR. (d) Quantification of LepR" cells in tibia sections from rats subjected to
unloading for 7 days. n=6. The data are presented as percentages of positively stained
cells to total cells (DAPI-stained nuclei) *P<0.05, **P<0.01, and ***P<0.001.
Statistical significance was assessed by Student's t-test of the results from 3

independent experiments. The data are presented as means = SDs.
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Supplementary Fig. S5 (a)Representative images of mIHC staining of tibia sections
from miR-337 KO rats after 7 days of tail suspension. Scale bars, (upper panel) 600 um;
(lower panel) 20 um. (b) Representative micro-CT images of the bone parameters of
WT or KO rats treated with rapamycin and subjected to tail-suspension for 28 days. (c)
Quantification of three-dimensional microstructural parameters from micro-CT image
of the tibia. The statistical significance of the results from the experiments shown in B-
C was assessed by one-way ANOVA with Dunnett’s post hoc test. *P<0.05, **P<0.01,

and ***P<0.001. n=6 per group. The data are presented as means + SEMs.
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Supplementary Fig. S6 (a) Representative micro-CT images of tibiae from WT- and
miR-337" female rats at 28 days after ovariectomized (OVX). (b) Quantification of
three-dimensional microstructural parameters from micro-CT scans of the tibiae. (c)
Representative images of ALP staining and TRAP staining of tibia sections from sham-
/OVX- rats. (d) Quantification of ALP (BFS/BS) and TRAP (BRS/BS) staining. The
data are presented as percentages of the positively stained area relative to the total bone
area. n=4 per group. Statistical significance was assessed by two-tailed Student’s t-test.
*P<0.05, **P<0.01, and ***P<0.001 compared with the sham group. n=6 per group.

The data are presented as the means + SDs of 3 independent experiments.
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Supplementary Fig. S7 (a-h): Quantitative RT-PCR anlysis of the expression of
senescence (a-d) and apoptosis (e-h) markers in rMSC at 72 h after transfection with
the rat miR-337 mimics or inhibitor. (i-k): Quantitative RT-PCR was used to measure
the expression of adipogenesis markers in rMSC. rMSC were transfected with rat miR-
337 mimics or inhibitor as indicated for 24 h before the adipogenesis assay. (I-p):
Quantitative RT-PCR analysis of the expression of osteoclastogenic markers in
RAW264.7 cells. RAW264.7 cells were transfected with mouse miR-337 mimics or
inhibitor as indicated for 24 h before osteoclastogenic assay. The data are normalized
to the level of GAPDH. Statistical significance was assessed by Student's t-test of the

results from 3 independent experiments. The data are presented as the means & SDs.



