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01-PM-F1 TAI and Bioinformatics Reveal Organelle Remodeling in 0-GlcNAcylation-

mediated Osteoblast Differentiationl
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To understand how 0-GlcNAcylation affects bone
formation, we re-analyzed public RNA-seq data and
found that mitochondria and the cytoskeleton are
key targets in osteoblasts differentiation. While
their roles have been studied, their specific
involvement in osteogenesis remains unclear.
Using Ogt-knockout osteoblast cells, we observed
reduced differentiation, movement, growth, Mito-
ER coupling, ER size, nuclear tubulin levels,
and oxygen metabolism. Live-cell imaging and AI
modeling linked these changes to disrupted Mito-

ER interaction. Further analysis suggested that
Ezh2 and its downstream genes (Opal, Gsk3a,
Wnt3a, Hifla, Hspa9) may mediate this regulation.
Overall, 0-GlcNAcylation influences osteoblast
differentiation by altering mitochondria,
cytoskeleton, and ER structure, with Ezh2 playing
a key role.

Non-member collaborative researcher: Ziyi
Wang (Department of Molecular Biology and
Biochemistry, Okayama University)
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[Regulation of Osteoblast Differentiation by VGLL3 Through DAPK2-Mediated
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Our previous work found that Vestigial-like
family member 3 (Vgll3) regulates osteoblast
differentiation. To further clarify the function
of Vgll3, we analyzed RNA-seq data of Vgll3-
knockdown (shVgll3) MC3T3-E1 cells and found
Death-associated protein kinase 2 (Dapk2)
as one of the down stream factors of Vgll3.
Dapk2 is known to be an important factor
in autophagy, which has been reported as a
critical process in osteoblast differentiation.
Therefore, we examined the autophagic activity
in shVgll3 cells by TEM and WB. The number
of autophagosomes and the protein expression
level of LC3 were decreased in shVgll3 cells,
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indicating that autophagy activity was decreased
by the suppression of Vgll3. Next, the effect of
Dapk2 knockdown on osteoblast differentiation
was assessed using gPCR, WB, ALP staining and
Alizarin red staining. Dapk2 knockdown in
MC3T3-E1 cells reduced the expression of key
osteogenic markers and intensity of ALP/Alizarin
red staining. Then we found rapamycin treatment
partially restored both autophagic activity and
osteoblast differentiation in shVgll3 cells.
Our findings reveal a new role for Vgll3 in
osteoblast differentiation via Dapk2-mediated
autophagy.



BOTMENEREFRFMAZ PEE O—MRAEMEAENEREFZ

01-PM-F3

[0steoblast-specific p65 deficiency enhances bone formation and confers

resistance to estrogen deficiency-induced bone lossl
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Nuclear factor B (NF-kB) pathway regulates
inflammation and immune responses and plays
crucial role in bone biology. This study
elucidates role of p65, a major NF-kB subunit,
in osteoblast differentiation and bone formation.
Since global p65 knockout is embryonic lethal,
osteoblast-specific p65-conditional knockout
(p65cK0) mice were generated using tamoxifen-
inducible Cre recombinase under the type I
o collagen promoter. Tamoxifen administered
at 6 weeks of age, and analyzed after 4 weeks.
p65cK0 mice showed increased trabecular bone
and bone formation compared to control, with no

change in osteoclast numbers. After ovariectomy
(0VX) induced estrogen deficiency, control mice
exhibited high bone turnover with increased
formation and predominant resorption, leading to
bone loss. In contrast, p65ck0 mice showed Llow
bone turnover and resistance to OVX-induced bone
loss. These findings indicate p65 deficiency in
osteoblasts promotes osteoblast differentiation
and bone formation via cell-autonomous mechanisms
under physiological conditions, while suppressing
osteoclastogenesis through osteoblast-mediated
paracrine regulation during estrogen deficiency,
thereby maintaining bone mass.
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ET D, HDH XMEEBERER(CKD) IFEBIC, EF X
UDIEEMMAEIC LD NIV T L - ) IRBMERET
HUBREANY TU D THENRDSND, KL,
HDIC & 1T 2 BIRURTTEE.. ERFEIEAIKIL. BREEINE I,
BEFMAZRS (0B) HIFZDDRZENL CTHFEIND
&&=, E U7 (Endocrinology 2020, JSBMB 2023,
2025), HDZEZFE U LFERY U XA TIE, BEKESE
A FSclerostinDIMMPRE LREZH OBERETZ
SR8, OBHFEMIVDR-cKO¥ I X Tl TNoDFRIFH
[FERHONEH DTz, Wi, HEEFBEEFRBAGALNTIAY,
Sclerostin #& 8 >R % [ZGalNACB1—>4GLcNACE &% 7%
(LDME) 5 &, MmASclerostind o752 R
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Z{BET D EeEN RSN (eBioMedicine 2023),
HIDZFE U FER YD XTI, Bdgalnt3 mRNADE
ICHTBDHERIBIFET L. BRERVDR-cKOY T X TlE
ETFUEh D7z, OBFAREMRODIEMRIE S = 2D (1, 25D)
ALER(X. B4galnt3 mRNADFIR &SclerostindLDNIEER
ZRD I BTz, RIS, 25DRZMEERE THSKDET IV
NIOREBTLEZECS, FRICRUTHDY DR &
[FE#kIC. Bdgalnt3 mRNADEICH T DRIV ZEHD
mrRSclerostinRE LR & ERGBEHRE THERES
Nrize Uk, ANIDTL - ) REEREBICH L TOB
#H A2 (OVDRAO'BAGALNT3FEIR SR & IC & W Sclerosting A&
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