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Supplementary Figure 1. IL-3 inhibits RANKL-mediated osteoclastogenesis. (A) BMMs
were cultured for one day with IL-3. Whole cell lysates were harvested from cultured cells
and were immunoblotted with the indicated antibodies. (B-C) BMMs were cultured for three
days with M-CSF and RANKL in the presence of various concentrations of IL-3 as indicated.
(B) Cultured cells were stained for TRAP. (C) The number of TRAP-positive MNCs per well
was counted. Data are represented as the mean = SD. *** P < 0.001 vs. control; n = 4. Bar:
100 pm. All results are representative of at least three independent experiments. Statistical

analyses were performed using ANOVA.
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Supplementary Figure 2. Redundant roles of STATSA and STATSB in RANKL-induced
osteoclastogenesis. (A-B) BMMs were transduced with pMX-IRES-EGFP (control),
STATSA, or STATSB retrovirus and cultured with M-CSF for three days in the presence or
absence of RANKL as indicated. (A) Cultured cells were stained for TRAP. (B) The number
of TRAP-positive MNCs per well was counted. Data are represented as the mean + SD. ** P
< 0.01 vs. control; n = 4. (C) BMMs were transduced with pMX-IRES-EGFP (control),
STATS5A, or STATS5B retrovirus and cultured with M-CSF and RANKL for the indicated
times. mRNA levels of Naftcl were assessed by quantitative real-time PCR. Data represent
mean + SD of triplicate samples. *, P < 0.05; **, P < 0.01; *** P <0.001; vs. control. (D-E)
BMMs were transduced with pMX-IRES-EGFP (control), STAT5A, or STATS5B retrovirus
and cultured with M-CSF and RANKL for three days in the presence or absence of IL-3 as
indicated. (D) Cultured cells were stained for TRAP. (E) The number of TRAP-positive
MNCs per well was counted. Data are represented as the mean + SD. #, P < 0.05; vs. IL-3-
untreated control, ***, P < 0.001 vs. IL-3-treated control; {f, P <0.01; $if, P <0.001 versus
the indicated lines; n = 4. Bars: (A and D) 100 um. All results are representative of at least

three independent experiments. All statistical analyses were performed using ANOVA.
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Supplementary Figure 3. STATSA activation is sufficient to inhibit osteoclastogenesis
independent of STATSB. (A-B) Bone marrow cells were harvested from the long bones of
Stat5 cKO. BMMs were transduced with pMX-IRES-EGFP (control) or constitutively active
STATSA (STAT5A1%*6) retrovirus and cultured with M-CSF and RANKL for three days. (A)
Cultured cells were stained for TRAP. (B) The number of TRAP-positive MNCs per well was
counted. Data are represented as the mean + SD. *** P < 0.001 vs. control;. n.s., not
significant; n = 4. Bar: 100 um. All results are representative of at least three independent

experiments. Statistical analyses were performed using ANOVA.
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Supplementary Figure 4. Conversion of cell fate to dendritic cells by STATS activation.
BMMs transduced with pMX-IRES-EGFP (control) or STAT5SA1*6 retrovirus were cultured
with M-CSF in the presence or absence of RANKL for three days and collected. The
collected cells were stained with anti-CD80, anti-CD86, anti-MHC class 11, and anti-CD11c¢
antibodies and analyzed by fluorescence-activated cell sorting. Results are representative of

at least three independent experiments.
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Supplementary Figure 5. Proposed model for the role of STATS in osteoclastogenesis.
Summary of RANKL-induced osteoclast differentiation and the mechanism of IL-3-induced
inhibition of osteoclast differentiation via STATS-Id. Under normal physiological conditions,
binding of RANKL to RANK induces c-Fos, which upregulates NFATc1, a master regulator
of osteoclastogenesis, and its downstream signals such as TRAP, OSCAR, etc. This signaling
pathway is interrupted when IL-3 phosphorylates STATS and the activated STATS induces
ID1/2, which in turn downregulates c-Fos and its downstream signals, which ultimately

results in attenuated osteoclastogenesis.



Supplementary Table 1. Gene expression changes in RANKL-mediated osteoclast

differentiation and IL-3-mediated inhibition of osteoclast differentiation.

Gene expression fold change
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