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0-02 Cooperative roles of PLAP-1 and bone sialoprotein

in maintaining periodontal tissue integrity

Xueyan Tan

Keywords: PLAP-1, BSP, Periodontal ligament, Alveolar bone, RGD
motif

Objectives: PLAP-1 (Asporin), a periodontal ligament (PDL)-en-
riched proteoglycan, modulates TGF-B/BMP signaling to maintain
PDL homeostasis. Bone sialoprotein (BSP), an integrin-binding ECM
protein, regulates cell adhesion and differentiation. Mice lacking
BSP-integrin interaction (BSP-mutant) and PLAP-1 knockout (KO)
exhibit similar PDL abnormalities, including collagen disorganization
and increased PDL space. Moreover, PLAP-1 expression is down-
regulated in BSP-mutant PDL, suggesting a molecular link between
PLAP-1 and BSP. To further investigate this interaction, we gener-
ated double-mutant mice and evaluated periodontal phenotypes and
gene expression.

Materials and Methods: Double-mutant mice were generated by
crossing PLAP-1 KO and BSP-mutant mice. Micro-CT quantified al-
veolar bone (AB) levels, and histology assessed PDL space. PDL
RNA was profiled by exploratory RNA-seq, and candidate genes
were validated by qPCR.

Results: Compared with WT mice, double mutants showed a 12%
reduction in AB levels (p<0.05) and a significantly wider PDL space
(p<0.05). In contrast, single mutants showed no bone loss. RNA-seq
revealed downregulation of osteogenic genes, including Bglap and
Runx2, which was confirmed by qPCR (p<0.01; p<0.05).
Conclusion: Loss of PLAP-1 and BSP-integrin signaling impaired os-
teogenesis, indicating that PLAP-1 and BSP cooperatively maintain
periodontal homeostasis.
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0-05 Small Extracellular Vesicle-derived hsa-let-7c-3p Reg-
ulates the Balance Between Proliferative and Osteo-
genic States of hPDL-MSCs through NT5E Suppres-

sion Ye Yint Kaung Myint

Keywords: MicroRNAs, Osteogenesis, Cell Proliferation, Periodontal
Ligament, Mesenchymal Stem Cells, Regeneration, RNA-Induced Si-
lencing Complex

Objectives: To identify sEV-associated miRNAs regulating human
periodontal ligament mesenchymal stem/stromal cells (hPDL-MSCs)
behavior and elucidate their molecular mechanisms.

Materials and Methods: sEV-enriched fractions from highly prolifer-
ative hPDL-MSCs were characterized and subjected to miRNA mi-
croarray analysis. Functional effects of hsa-let-7c-3p were evaluated
using metabolic activity, migration, osteogenic differentiation, and
gene expression assays. Downstream targets were identified by in-
tegrating AGO2-RIP-seq, RNA-seq, and bioinformatic analyses, fol-
lowed by siRNA-mediated validation, luciferase reporter assay and
western blot analysis.

Results: Microarray analysis identified hsa-let-7¢-3p as a candidate
miRNA enriched in sEVs derived from highly proliferative hPDL-
MSCs. Overexpression of hsa-let-7c-3p enhanced metabolic activity
and migration while suppressing osteogenic differentiation. Integrat-
ed target-prioritization analysis identified N7T5E/CD73 as a down-
stream target, which was validated by luciferase assay and mRNA/
protein expression analyses. NT5E knockdown partially reproduced
the effects of hsa-let-7c-3p overexpression.

Conclusion: hsa-let-7¢-3p regulates the proliferation-to-osteogenesis
transition of hPDL-MSCs. NT5E/CD73 was identified as a function-
ally relevant downstream target, revealing a novel post-transcrip-
tional regulatory mechanism.
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The role of NADPH oxidase 2 - derived reactive ox-
ygen species in periodontitis

0-06

Elfira Megasari

Keywords: Ncfl, Periodontitis, Reactive Oxygen Species, NADPH
Oxidase 2

Objectives: Reactive oxygen species (ROS) generated by the NADPH
oxidase 2 (NOX2) complex in myeloid cells play a critical role in in-
nate immune host defense beyond their traditional function as mi-
crobicidal molecules. Loss-of-function mutations in NOX2 subunits
(e.g., NCF1, Neutrophil Cytosolic Factor 1) markedly reduce ROS
production, yet the link to periodontitis remains unclear. To exam-
ine the contribution of NOX2-derived ROS deficiency to periodontal
pathology, we analyzed N¢fI ~/~ mice.

Materials and Methods: Periodontal inflammation was induced in
wild-type (WT) and Ne¢fI =/~ mice by 5-0 silk ligature placement.
ROS production and immune cell phenotypes were evaluated by
flow cytometry. Alveolar bone loss was quantified by micro-CT. Gin-
gival mRNA expression was assessed using quantitative PCR.
Results: NefI =/~ mice exhibited significantly greater alveolar bone
loss than WT mice, accompanied by increased gingival expression
of pro-inflammatory cytokines, and enhanced M1-like macrophage
polarization. In addition, a tendency toward inflammation-associated
myelopoiesis was observed in N¢fI1 =/~ mice.

Conclusions: NOX2-derived ROS deficiency promotes immune dys-
regulation and exacerbates periodontal tissue destruction. These
findings support a protective role for NOX2-derived ROS in main-
taining periodontal and hematopoietic homeostasis during inflamma-
tory challenge.
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Mechanical Stretch-Induced Cementocyte-Derived
S1P Promotes Osteo/Cementogenic Differentiation
Muhammad Faisal

0-10

Keywords: Cementocytes, Mechanotransduction, Sphingosine-1-Phos-
phate

Background: Cementocytes are mechanosensitive cells that maintain
cementum homeostasis. We previously showed that mechanical
stretch induces sphingosine-1-phosphate (SI1P) production. Whether
cementocyte-derived S1P regulates periodontal progenitor cell dif-
ferentiation remains unknown.

Objective: To determine whether mechanically induced SIP pro-
motes osteo/cementogenic differentiation.

Materials and Methods: Differentiated mouse cementocytes (IDG-
CM6) were subjected to cyclic stretch. Conditioned media were ap-
plied to murine dental follicle cell line SVF4, a periodontal progeni-
tor cell model, and alkaline phosphatase (ALP) expression was
quantified by qPCR. SVF4 cells were also treated with SIP, an SIPR1
agonist, or an SIPR2 agonist, with or without receptor antagonists.
Results: Conditioned medium from stretched cementocytes signifi-
cantly increased ALP expression, and this effect was inhibited by
S1P receptor antagonists. SIP and both agonists increased ALP ex-
pression, with the greatest induction following SIPR1 activation. Re-
ceptor antagonists abolished these responses.

Conclusion: Mechanical stretch stimulates SIP release from cemento-
cytes, promoting osteo/cementogenic differentiation. SIPR1 is the
predominant receptor mediating this effect. These findings identify
cementocyte-derived SIP as a novel paracrine regulator and a po-
tential therapeutic target for periodontal regeneration.
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0-13 Comprehensive Proteomic Analysis of Enamel Ma-

trix Derivative Identifies the Anti-Inflammatory

Molecule Serpin Al

Ziyu Wang

Keywords: Enamel matrix derivative, proteomics, serpin

Objectives: Enamel matrix derivative (EMD) promotes periodontal
regeneration and reduces inflammation. This study aimed to identi-
fy anti-inflammatory proteins contained in EMD.

Materials and Methods: EMD was analyzed using data-independent
acquisition proteomics. Functional annotation was performed using
DAVID and Gene Ontology analyses. Candidate proteins were eval-
uated in a murine wound-healing model. Wound closure and inflam-
matory markers were assessed histologically.

Results: A total of 2,806 proteins were identified in EMD. Functional
annotation revealed serpin/protease inhibitor-, innate immunity-,
and tissue repair-related protein clusters, indicating that EMD con-
tains a complex mixture of bioactive molecules beyond canonical
enamel matrix proteins. In addition, several developmental and im-
munomodulatory protein families were detected in the EMD pro-
teome. Serpin Al accelerated wound closure and reduced neutrophil
infiltration. Furthermore, neutrophil elastase and myeloperoxidase
expression were decreased in Serpin Al-treated wounds compared
with controls.

Conclusions: EMD contains diverse immunomodulatory proteins in
addition to enamel matrix proteins. These findings suggest that Ser-
pin Al contributes, at least in part, to the anti-inflammatory effects
of EMD and may represent a key mediator underlying its biological
activity.
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