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Age-related bone resorption diseases are common in women. However, there are no gender-specific

clinical trials or drug guidelines. From a gender difference medical perspective, the accumulation
of pathophysiological evidence is important.

This study investigated the functional role of Bafl55, an epigenetic
chromatin remodeler in osteoclasts. In this fiscal year, we found that the effect of Bafl155 cKO mice
on bone mineral density (BMD) differed between sexes, even at the same age. Interestingly, microCT
analysis of 8-week-old mice showed an increase in BMD only in male mice, but there was no difference
in BMD at 16 weeks of age. Conversely, in 8-week-old female mice, there was no difference in BMD

compared to the control group, but at 16 weeks of age, BMD parameter significantly increased in

Baaf155 cKO. Our results suggest that the epigenetic regulation of the chromatin regulator Baf155 on
osteoclasts and bone differs according to sexual dimorphism.
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1. WFFEBHAG S W DOE 5

Osteoclasts are the bone-resorbing cells, and also regulate bone-forming cells such as
osteoblasts, thus balancer cells of bone-resorption and formation, bone remodeling in vivo. A
line of our research of chemokine receptors have demonstrated that Ccrl- and Cx3Crl-
mediated signal are involved in physiological bone remodeling, therefore function as bone
remodeling balancers. Our most recent study has reported that functional loss of Cerb in
osteoclasts positively shifts the bone remodeling balance in vivo. This study further
uncovered the role of Ccr5 in mature osteoclast function through regulating RANKL and
integrin-mediated pathways (Lee et al., 2017 Nat Commun). These finding have prompted
us to investigate functional regulation of osteoclast as a bone remodeling balancer in a way
of Cer5-mediated genome-wide regulation.

2. WrgED R

This research aims to investigate the functional role of epigenetic chromatin remodeler
Baf155 in osteoclasts and bone metabolism. Our previous report demonstrated that a
chemokine receptor CCR5 is required for the osteoclast function and balance of bone
remodeling (Lee et al., 2017 Nat Commun). We identified chromatin remodeler Baf155 using
proteomics approach were downstream targets of CCR5-mediated signal. We will expand this
findings using conditional knockout (cKO) mice generated by Bafl55 floxed mice with
osteoclast specific Cre-recombinase mice.

3. WHIED ik

(1) Generation of cKO and pathological study in vivo

BAF complexis essential gene and conventional deletion leads to embryonic lethality.
Cre/LoxP technology was employed to crease cKO mice. We generated LysM-Cre; Baf1551
mice and studied bone remodeling in adult mice.

(2) Histomorphometrical analysis was conducted on femoral bone sections obtained from
adult to aged mice, and ovariectomized osteoporosis mice of cKO line. Then osteoclastic and
bone resorption parameters was intensively scored.

(3) Osteoclast culture and differentiation

For in vitro assay, bone marrow cells were harvested from mouse tibiae, and then cultured
with M-CSF and RANKL allowing to proliferate and differentiate into osteoclasts. Cells were
carefully observed all stage of osteoclast ontogeny, which is affected by chromatin remodeling.
(4) Transcriptome analysis and validation of candidate factor from profiling

To find potent transcription factors that interact with Baf155 and function under the control
of osteoclast differentiation, we applied RNA sequencing by a Next generation sequencer
(illumine MiSeq) equipped in Division of Anlaytical Bio-Medicine in Ehime University. Total
RNA extracts were prepared from the cultured osteoclasts obtained from Baf155% and LysM-
Cre; Baf155%fl mice using RNeasy kit (Qiagen) according to the manufacture’s instruction.
Total RNA further separates into largen and small RNA enriched fractions using the
miRNeasy kit (Qiagen) columns and
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female mice compared to the control group.

(2) Sexual dimorphic phenotype of Baf155 ¢cKO mice between female and male

Chromatin remodeling Baf155 floxed mice were mated with LysM-Cre recombinase mice to
generate osteoclast progenitor specific deletion. We examined the bone mineral density by
microCT and bone histomorphometry using femoral bone sections in adult mice of 8 and 16
weeks of female and male. We found that the effect of Baf155 ¢cKO mice on bone mineral
density (BMD) differed between sexes, even at the same age. Interestingly, microCT analysis
of 8-week- old mice showed an increase in BMD only in male mice, but there was no difference
in BMD at 16 weeks of age. Conversely, in 8-week-old female mice, there was no difference
in BMD compared to the control group, but at 16 weeks of age, BMD parameter significantly
increased in Baaf155 cKO (Fig.2 and 3). Our results suggest that the epigenetic regulation
of the chromatin regulator Baf155 on osteoclasts and bone differs according to sexual
dimorphism.
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Fig.2. A) microCT images of femoral bone and B) parameters of trabecular bone analysis from Baf155 cKO
(8 week-old male mice)
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Fig.3. A) microCT images of femoral bone and B) parameters of trabecular bone analysis from Baf155 cKO
(8 week-old female mice)



(3) RNA sequencing expression profiling data

To investigate the changes in the transcriptional signatures induced by CCL5 in
osteoclastogensis, cultured osteoclasts at pOC stage were incubated with or without RANKL
for 2 days, and then subjected for RNA-seq. Genes with a log fold-changes value of >1.0 and
an adjusted P-value of <0.05 were tested for enrichment using the Gene Ontology (GO)
analysis.
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