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CXCR4 antagonist, AMD3100 targets angiogenic proliferating blood vessels in poorly differentiated Oral
Squamous cell Carcinoma

OYamin Soe, Hotaka Kawai, Htoo Shwe Eain, Yoshida Saori, May Wathone Oo, Zin Zin Min, Kiyofumi
Takabatake , Keisuke Nakano, Hitoshi Nagatsuka
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NRP1-IMMT complex promotes mitophagy and inhibits the aging of dental pulp stem cells
OXinyue Yang, Aokang Yao, Yagiong Yu, Hirohiko Okamura
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pathway

OKaung Htike, Takanori Eguchi, Katsuki Takebe, Kuniaki Okamoto

HEES-10

Promotion of the osteogenic differentiation of mesenchymal stem cells via CCN1 increased by Low-
Intensity Pulsed Ultrasound (LIPUS) combined with BMP-2

OHsu Myat Paing, Takashi Nishida, Masaharu Takigawa, Takuo Kuboki, Satoshi Kubota
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O-GlcNAcylation: A Morphologic Regulator of Osteoblast Differentiation
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Identification of novel target genes of Vgll3 during osteoblast differentiation
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Gingipain regulates isoform switches of PD-L1 in macrophages infected with Porphyromonas gingivalis
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Fukuhara, Mika Ikegame, Hirohiko Okamura
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Porphyromonas gingivalis outer membrane vesicles with gingipain modulates the PD-L1 expression level
in macrophages

OXiu Zhang, Yilin Zheng, Yao Weng, Mika lkegame, Hirohiko Okamura
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D, BEOEBHEMIIRIZ LTI TANDTL X 92, ZOZADOWERREBDHMITE D TL X I 0.
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WHO TI¥, “Mental health is a state of well-being in which an individual realizes his or her own abilities, can
cope with the normal stresses of life, can work productively and is able to make a contribution to his or her
community.” &\ 9 REL3H Y, [Well-being] DOFL# b H Y 7.

ST, PHERYOE T, HFHREO T L EEEEL BRI, A4ERENERL TR £7.
Fro, BERITREBETIERWED, Hxld, Z0RICHL D, BT B NE] R T8 1%
DVIRADINEIMBEBEBETHDL EEXET.

KHEHTIE, TUVFNDPT AT p—A—3 3« FHERFSE - Well-being 2 F—V— RIZL T, ZhZE
TORREZHE LT IRROTHH ([ZONWTHEXLTHIENE/-BNET.
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20044 A (~20054-3 A) HFH-TVT 4y vaaa BT RE RA - R
2007 424 H R FERFBEE 3R SRR T iR o B B
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2017 4E 12 A [IIR PR R E A SRR PR s B o By R
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Relationships between squamous cell carcinoma antigen and cytokeratin 19 fragment values and
renal function in oral cancer patients

Biomedical and Applied Sciences, Indiana University School of Dentistry
B ILRZRBE PSR - O SRR E SR Y
/NE

ZOEIF FROMmCISE WO THILEF2Em X E 2 HE, RELRICEVET. Z<oTHEL D
BERZGY £ LIOHERR—BRER 213 U, WL AT FERe R 37 O s im A R D8 o
AT XD EHHE L B ET. £ 08, EamCEICEH L TWEEE E L oL, Ml
FRBRBENMOSEAETTIRSBEH#H L L £,

S E i3 : Obata K, Yutori H, Yoshida K, Sakamoto Y, Ono K, and Ibaragi S. Relationships between squamous cell

carcinoma antigen and cytokeratin 19 fragment values and renal function in oral cancer patients. International Journal
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of Oral and Maxillofacial Surgery. 52(4): 417-422, 2023.

WMXBE : [EE~— b —ThHRFEEGUR (squamous cell carcinoma antigen: SCC-Ag) 3 L UMA b
FZF 19 777 A K (cytokeratin 19 fragment: CYFRA) (%, H5 B 12k 222W6iBh, 18EO%)
FLHE, THIHMI%EZ < OB CHOHILTWS. e NOER~ — 7 —HIXRW 2 Er Th 50, JE
BEOIER L OMEITICHE > TEOMEIZ LR35, Loy LilrsE, EREORAESCHEITICER 2 <, BHEEDIK
TPV~ — 0 — R ERT 5 Z &2, APERLUAOEE CTlRE SN TWD. £ 2 Thivbilg,
2011 725 2021 4F0> 10 NS RA LR FIRBE O ESNEL - DEsEEEm VRSP 2 =2 L, neE & OBk
T 423 ANOMRRARE R 2 AW, B~ —h —fE & FRRAE & OBIRMEIC OV CREH - 72
Wat 1T 72, Z DR, SCC-Ag 3 LUV CYFRA OfEIE, BHEREDIK T & & HICHEICHIAL (p<0.01),
HEESRERIAJEIE & (estimated glomerular filtration rate: eGFR) 7% 30 ml/min/1.73 m?A&3ii D 7 /L—7"Cid,
SCC-Ag D YA 2.6 ng/ml, CYFRA OHRAEIX 4.7ng/ml &, WINGRFEMER Lz, EE~—h—
EOEMEET ZR L LT, BHELIRSEHEOH LT LTIV 7 LT F=v Rt Ens. £
72 eGFR O 71 v b A 7fli%, SCC-Ag T 59.7 ml/min/1.73 m2, CYFRA T 63.6 ml/min/1.73 m>CTH Y, X5
(R RBAR R SRR TG ~ — 0 — A% -9 24 HnlE, SCC-Ag T 72i%, CYFRA TT73 i Th o7z,
fmm e LT, EE~—h—HE2 HWC PR EE 2T 2BRI21E, BHEOER T2 0B BT 244
RSB DHZEMNHBA L. FRZ, 72~73 a1 5 BEICBW AL, BEE~—F —EIZ X > THEO%H
A3 L OMETT S KIS S 4L 5 AlREMED B 5 2 & SRR S 7.
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2024 - 7 H ~ Biomedical and Applied Sciences, Indiana University School of Dentistry

Postdoctoral Research Scientist
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MicroRNA-570 targets the HSP chaperone network, increases proteotoxic stress and inhibits mammary
tumor cell migration
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COEIFRZHLHMILEFREFMCEZBY LT, REARIHFLET. BBLFBOEAFT T
C®, L 7FBRE OGO VLR L T ET. £72, KERFRINO THEHE E L
B2 OMAE T, £ U THFPTESZ REEE £ L2/ v—/3— K K% Stuart K. Calderwood f# 42
ZOHEBHEY LR EGHR L LT ET.

S E W3 : Okusha Y, Guerrero-Gimenez ME, Lang BJ, Borges TJ, Stevenson MA, Truman AW, Calderwood
SK. MicroRNA-570 targets the HSP chaperone network, increases proteotoxic stress and inhibits mammary tumor

cell migration. Scientific Reports, 12(1):15582. doi: 10.1038/s41598-022-19533-6, 2022.
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MIRNAZ R T D72 O, T A T < T 4 7 AT 24T, miR-570% 5 Le 3 DDA mIRNA % i
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JALDBEMEZ R TGN H D Z LD, FFEMmMIRNAD A F AL ECpGT A 7> REfT Li-& 2 4,
miR-570 TITE LW A FALDTTHEIL L TCpGT A 7 & ROHMAAEL TNWAHZ EbALMNE R T2.
& 5 IZmiR-57058HIFEHUZ LV, MALHIFEAE - ~ b U ZFVilEERE - BEEE T > £ A 12 X D MlailEERE O
KB LOMIEA b U RAREIZEB T 2 MBHETEORD 27807, LLENS, Z 2 R EBHA IR EREK
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%. Sagld FHABCTEEE U]V IR DA 70 &3 F AR/ EIT (SSRO) 22 & £ T, BA A AR & F5HEENS
AL L 72 WDIGA IR G EIRR IR EE 2 D 5. RBFFEIE, CTA W T23IRITHI 72 f#HTIC K > Tsagd
FEAE PR OMERINRRAE AT 5 Z & & L.

[ 7]

202047 A 7> 5202443 A [ 1L K E9R B2l CTSSROD i & 52 1 F, 2 DIBERT: D& MR- TV 529
4 (setback1544, setforward1444)%& %152 & L, Setbackif(saght(SG)54, controlf(CG)1044), Set forwardif
(SG64, CG844) & LT-. BIEBIDOTEAR BEHIZEAZCTICL > TRHMIiL, ity 7 REZHWTHEAEL D
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[5iE]
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CXCR4 antagonist, AMD3100 targets angiogenic proliferating blood vessels in poorly differentiated Oral
Squamous cell Carcinoma

OYamin Soe" , Hotaka Kawai" , Htoo Shwe Eain" , Yoshida Saori® , May Wathone Oo® , Zin Zin Min" ,
Kiyofumi Takabatake" , Keisuke Nakano", Hitoshi Nagatsuka®
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1) Department of Oral Pathology and Medicine, Graduate School of Medicine, Dentistry and Pharmaceutical
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3) Department of Pathophysiology and Drug Discovery, Graduate School of Medicine, Dentistry and

Pharmaceutical Science, Okayama University

[Objective])

The C-X-C chemokine receptor type 4 (CXCR4) is a G protein-coupled transmembrane receptor that contributes to
tumor growth and angiogenesis. Inhibiting CXCR4 with AMD3100 led to tumor necrosis and enhanced the efficacy
of the chemotherapy drug Cisplatin, suggesting its potential as a therapeutic target for OSCC treatment. However,
the heterogeneous nature of tumor vasculature and the precise mechanism by which AMD3100 induces tumor
necrosis remain unclear. This study aims to explore the impact of CXCR4 antagonism on the various blood vessels
present within OSCC tumor stroma.

[Methods]

The Mouse oral squamous cell carcinoma (MOC) cell lines were transplanted into 8-week-old C57BL/6J mice. The
tumor tissues were stained with hematoxylin and eosin (H&E) and immunohistochemistry (IHC) images for analysis.
The effect of AMD3100 was investigated through in vitro and in vivo studies. Five random images per mouse (x 400
magnification, n=5; control, n=4; drug-induced) of tumor sections were captured. Necrosis area measurement and
vessel counting were performed with ImageJ 1.52a.

[Results]

In vitro study, inhibiting CXCR4 did not impact the proliferation of MOC cell lines, but it did affect their migration
ability. In an in vivo study, AMD3100 induced a significant increase in necrotic area in MOC2 tumors with notable
decrease in the number of CD105-positive vessel structures along with CXCR4-positive vessels, and a reduction in
vessel functionality.

[Conclusion]

Hence, these findings imply that AMD3100 specifically targets endothelial cell proliferation, leading to tumor

necrosis while preserving the host vessels essential for chemotherapy.
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NRP1-IMMT complex promotes mitophagy and inhibits the aging of dental pulp stem cells

OXinyue Yang "-? , Aokang Yao ¥ , Yaqiong Yu ? , Hirohiko Okamura "

1) Department of Oral Morphology, Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University

2) Department of Endodontics, School and Hospital of Stomatology, China Medical University, Liaoning Provincial
Key Laboratory of Oral Disease

[Objective]

Transplantation of dental pulp stem cells (DPSCs) has shown promise in treating various diseases. However, with
increasing passage times in vitro, DPSCs exhibit slow proliferation and loss of differentiation. To enhance tissue
regeneration strategies based on DPSCs, we investigated the mechanism of how the Neuropilin 1-Innermembrane
mitochondrial protein (NRP1-IMMT) complex promotes mitophagy, thereby inhibiting replicative aging in DPSCs.

[Methods]
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DPSCs were characterized by oil red O and alizarin red staining following 21 days of adipogenic and odontogenic
differentiation. Surface markers (CD14, CD45, CD90, CD105, CD146) were analyzed using flow cytometry. Co-
immunoprecipitation (CO-IP) and LC-MS were employed to identify differentially expressed proteins interacting
with NRP1, with target genes analyzed via WikiPathway. The degree of aging was assessed by P21 mRNA expression
level and B-galactosidase staining. NRP1 expression was measured after replicative aging, and Carbonyl Cyanide 3-
Chlorophenylhydrazone (CCCP) was used to stimulate mitophagy. Protein levels of NRP1, PINK1, PARKIN, ULK1,
and LC3B were collected at various time points (Oh, 3h, 6h, 12h, 24h). Lentiviral transfection was conducted for
NRP1 knockdown and overexpression. CO-IP examined NRP1-IMMT interactions, while RT-PCR and Western blot
assessed mitophagy markers (LC3B, PINK1, PARKIN, ULK1) and IMMT ubiquitination. Immunofluorescence was
used to evaluate the colocalization of TOMM?20 and LC3B, indicating mitophagy.

[Results]

As DPSCs aged, P21 mRNA levels increased, B-galactosidase staining intensified, and NRP1 expression decreased.
CCCP treatment enhanced NRP1 and mitophagy levels. NRP1 deletion impaired mitophagy and accelerated aging,
while its overexpression rejuvenated DPSCs via the PINK1-PARKIN pathway. Mechanistically, NRP1 interacted
with IMMT to reduce its ubiquitination, promoting mitophagy and reverting senescent DPSCs to a younger phenotype.

[Conclusion]

Our findings suggest the anti-aging role of NRP1 in DPSCs and its regulatory effect on mitophagy.
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The role of Herbal medicine Ninjinyoeito on RANKL-induced osteoclastogenesis by regulating NF-xB
pathway

OKaung Htike, Takanori Eguchi, Katsuki Takebe, Kuniaki Okamoto

Dept Dent Pharmacol, Grad Sch Med Dent Pharm Sci, Okayama Univ

[Background]

Osteoporosis is a systemic bone metabolism disorder characterized by decreased bone mass and strength.
Osteoclasts (OCs) are giant multinucleated cells that regulate bone homeostasis by degrading bone matrix.
Excessive OC differentiation and activity can lead to serious bone metabolic disorders including osteoporosis.
Current treatments, including anabolic and anti-resorptive drugs, exert considerable adverse effects, including
osteonecrosis of jaw. NYT is a Japanese herbal medicine that has been utilized for treating anemia and enhancing
immunity. Herbal medicines, such as NYT, may also offer therapeutic efficacy, but with fewer adverse effects. In
this study, we investigated NYT’s effects on osteoclastogenesis.

[Materials and Methods]

A murine monocyte cell line, RAW-D, was used as OC precursor cells and differentiated into mature active OCs.
Cytotoxicity of NYT was examined using cell counting kit CCKS assay. Tartrate-resistant acid phosphatase (TRAP)
staining and bone resorption assays were performed to examine NYT's effects on OC differentiation and function.
OC-related gene expression at mRNA and protein levels was investigated using western blot (WB) and RT-PCR to
confirm NYT's inhibitory action against osteoclastogenesis. We also demonstrated involvement of signaling
pathways mediated by IxkBo and mitogen-activated protein kinases (MAPK) [extracellular signal-regulated kinase
(ERK), c-Jun N-terminal kinase (JNK), and p38] and detected nuclear translocation of nuclear factor of activated T-

cell cytoplasmic 1 (NFATcl) and nuclear factor kappa B (NF-xB) p65 during osteoclastogenesis with
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immunocytochemistry (ICC).

[Results]

TRAP staining and bone resorption assays showed that numbers of OCs and bone resorption pits were relatively
lower following NYT treatment. These findings confirmed that NYT significantly inhibited OC differentiation and
function. WB and RT-PCR results showed that NYT ameliorates osteoclastogenesis by suppressing mRNA and
protein level expression of OC-related genes (RANK, NFATcl, c-fms, c-fos, CTSK, TRAP, OC-STAMP, and DC-
STAMP). Moreover, WB data clarified that NYT abrogates signaling pathways mediated by IxBa and MAPK (ERK,
INK, p38) by inhibiting phosphorylation level of IxkBa and MAPKs. Additionally, ICC results exhibited that NYT
also suppresses nuclear translocation of NFATc1 (master regulator of OC differentiation) and NF-kB p65 (a subunit
of p-IxBa) during OC differentiation.

[ Conclusion]

In this study, NYT significantly inhibited OC differentiation and bone resorption by downregulating the protein and
mRNA expression of various OC markers. Furthermore, NYT ameliorates osteoclastogenesis by inhibiting the
phosphorylation of IkBa and MAPKs (ERK, JNK, p38). In addition, NYT abrogated the nuclear translocation of
NFATcl, a master regulator of osteoclastogenesis, and NF-kB p65, an important subunit of IkBa. However, NYT
demonstrated minimal cytotoxic effects on OC precursor cells. Thus, NYT has potential as a therapeutic drug with

fewer adverse effects for treating osteoclast-related bone metabolic disorders, such as osteoporosis.

HEEE 10

Promotion of the osteogenic differentiation of mesenchymal stem cells via CCN1 increased by Low-Intensity

Pulsed Ultrasound (LIPUS) combined with BMP-2

OHsu Myat Paing":?, Takashi Nishida", Masaharu Takigawa®, Takuo Kuboki”, Satoshi Kubota"¥

1) Department of Biochemistry and Molecular Dentistry, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan.

2) Department of Oral Rehabilitation and Regenerative Medicines, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan.

3) ARCOCS, Okayama University Faculty of Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan.

[Objective]

Suppression of adipogenesis from mesenchymal stem cells (MSCs) usually leads to osteoblastogenesis. Previously,
we showed that low-intensity pulsed ultrasound (LIPUS) suppressed adipogenesis. However, LIPUS treatment alone
could not induce osteoblast differentiation. This study aims to investigate the mechanism of the differentiation from
MSC:s to early osteoblasts by LIPUS treatment.

[Methods]

After C3H10T1/2 cells, which are mouse MSC cell line, had reached confluence, the medium was replaced with an
osteogenic medium including ascorbic acid and B-glycerophosphate, and the cells were cultured for 7 days. For 3

days before the end of experiment, LIPUS (3.0 MHz, 60 mW/cm?) was applied in the presence of BMP-2 for 20 min
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per day. The gene expressions of osteoblastic markers and cellular communication network factor (CCN) members
were analyzed by quantitative RT-PCR and CCN1, CCN2, and CCN4 productions were detected by Western blot
analysis.

[Results]

Although osteoblastic marker gene expressions were not upregulated by LIPUS treatment alone, Runx2 expression
tended to increase, and Ccnl, Ccn2, and Ccn4 expressions were significantly increased by LIPUS combined with
BMP-2. Interestingly, CCN1 only was significantly increased by LIPUS combined with BMP-2 at both mRNA and
protein levels.

[Discussion]

These findings indicate that LIPUS treatment combined with BMP-2 promotes CCN1 production, thus suggesting
that CCN1 increased by LIPUS with BMP-2 may be related to early osteoblast differentiation.

HEES 11
O-GlcNAcylation: A Morphologic Regulator of Osteoblast Differentiation
OYao Weng", Ziyi Wang?, Heriati Sitosari”, K¥ FHE Y, KiF #%2?2, M BE?
1) Department of Oral Morphology, Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University; Okayama, Japan.
2) Department of Molecular Biology and Biochemistry, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama University; Okayama, Japan.

3) Department of Oral Rehabilitation and Implantology, Okayama University Hospital; Okayama, Japan.

[Objective]

To investigate the potential mechanisms by which O-linked N-acetylglucosaminylation (O-GlcNAcylation)
regulates osteogenesis, focusing on the role of mitochondria, cytoskeleton, and endoplasmic reticulum (ER) in
osteoblast differentiation.

[Methods]

A publicly available RNA-seq dataset was re-analyzed with literature-mining to identify primary targets of O-
GlcNAcylation in osteoblasts. Ogt was knocked out in MC3T3-E1 osteoblastic cells (Ogt-KO) to assess the impact
of O-GIcNAcylation on osteoblast differentiation. Cellular proliferation, differentiation, motility, mitochondria-ER
coupling, ER volume, nuclear tubulin levels, and oxygen metabolism were examined using time-lapse live cell
imaging, reactive oxygen species/hypoxia staining, and artificial intelligence (Al)-predicted cellular structures.
Bioinformatics analysis was conducted to identify correlated mRNA and protein expression changes, and the
involvement of EzA2 and its downstream targets was preliminarily explored.

[Results]

Ogt-KO cells showed significantly reduced osteoblast differentiation, motility, proliferation, mitochondria-ER

coupling, ER volume, nuclear tubulins, and oxygen metabolism. Time-lapse imaging revealed that lower cell

proliferation and altered oxygen metabolism were correlated with disrupted mitochondria-ER coupling in Ogt-KO
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cells. Bioinformatics analysis indicated that £zA2 and its downstream targets (Opal, Gsk3a, Wnt3a, Hifla, and
Hspa9) might regulate mitochondria-ER coupling, ultimately affecting osteoblast differentiation.
[ Conclusions]

O-GIcNAcylation regulates osteoblast differentiation through morphological changes in mitochondria,
cytoskeleton, and ER. Ezh2 and its downstream targets are potential mediators of O-GlcNAcylation-regulated

mitochondria-ER coupling, impacting osteogenesis.
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Identification of novel target genes of VglI3 during osteoblast differentiation

OYuhan He", Ziyi Wang?, Weng Yao", Heriati Sitosari", Yilin Zheng", Mika Ikegame", Hirohiko

Okamura"

1) Department of Oral Morphology, Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University, Okayama, Japan.

2) Department of Molecular Biology and Biochemistry, Graduate School of Medicine, Dentistry and

Pharmaceutical Sciences, Okayama University, Okayama, Japan.

[Objective]

Vestigial-like family member 3 (Vgll3) is a member of the Vgll family that serves as a cofactor for TEA-domain
transcription factors. Our previous work found that Vgll3 promotes osteoblast differentiation by upregulating bone-
related genes. However, its detailed mechanism has not been elucidated.

[(Methods]

We performed RNA-seq analysis of Vgll3-knockdown (shVgll3) MC3T3-E1 cells to identify differentially
expressed genes (DEGs) related to cell phenotypes which may affect osteoblast differentiation. After target gene
selection, we verified RNA-seq prediction by qPCR and established MC3T3-E1 cells with knockdown of those target
genes. Then the knockdown cells were stained with ALP and Alizarin Red to examine the effects of those genes on
osteoblast differentiation.

[Results]

Among 1093 identified DEG, we focused on death associated protein kinase 2 (Dapk2) and multiple EGF like
domains 10 (Megf10) as the candidates of Vgll3 target genes. Knockdown of these genes significantly decreased ALP
and Alizarin Red staining levels of the MC3T3-E1 cells during their osteoblastic differentiation.

[Discussion & Conclusion]

Dapk?2 encodes a protein that belongs to the serine/threonine protein kinase family, which overexpression induces
cell apoptosis. Megf10 encodes a member of the multiple epidermal growth factor-like domains protein family, which
is known to play multiple roles such as cell adhesion, proliferation and apoptosis. However, there have been no reports
on the involvement of these genes in osteoblast differentiation. Our results suggest that Vgll3 could promote

osteoblast differentiation through its interaction with new target genes, Megf10 and Dapk?2.
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Gingipain regulates isoform switches of PD-L1 in macrophages infected with Porphyromonas gingivalis
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Fukuhara’, Mika Ikegame", Hirohiko Okamura"

1) Department of Oral Morphology, Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University.

2) Department of Molecular Biology and Biochemistry, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama University.

3) Comprehensive Dental Clinic, Okayama University Hospital, Okayama University.

[Objective]

This study aimed to investigate the impact of Porphyromonas gingivalis (P. gingivalis) infection on the alternative
splicing patterns of Programmed Death Ligand 1 (PD-L1/CD274) in macrophages, focusing on the relationship
between PD-L1 isoforms and immune evasion.

[(Methods]

RNA sequencing was used to analyze changes in PD-L1 gene expression in macrophages infected with P. gingivalis.
Western blot, RT-PCR, and RT-qPCR were employed to assess PD-L1 expression and the proportions of its various
isoforms. Additionally, AlphaFold 3 was used for protein structure prediction to analyze protein docking
compatibility between PD-1 and PD-L1 isoforms, including those with and without the IgV-like domain.

[Results]

RNA sequencing revealed that P. gingivalis infection upregulated PD-L1 gene expression in macrophages,
accompanied by an increase in PD-L1 isoforms containing the IgV-like domain (PD-L1'€V"). Western blot analysis
further demonstrated that P. gingivalis upregulated PD-L1 expression in macrophages in a gingipain-dependent

IgV+

manner. RT-PCR and RT-qPCR confirmed a significant increase in the usage of PD-L1#"" isoforms in P. gingivalis-
infected macrophages. AlphaFold 3 predictions showed that protein docking compatibility between PD-1 and PD-

L1'¢V* increased by over 80% compared to PD-L1 lacking the IgV-like domain (PD-L1'¢V"),
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[Discussion])

These results suggest that P. gingivalis selectively enhances the expression of PD-L1'¢"*

isoforms through its key
virulence factor, gingipain, thereby facilitating immune evasion. This mechanism likely involves increased binding
of PD-L1 to PD-1 on T cells, suppressing T cell function.

[Conclusion]

This study reveals a novel mechanism by which P. gingivalis regulates PD-L1 alternative splicing through gingipain,
promoting immune evasion. These findings provide new insights into the immune modulation associated with P,

gingivalis infection and suggest potential molecular targets for therapeutic strategies in periodontal disease.
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Porphyromonas gingivalis outer membrane vesicles with gingipain modulates the PD-L1 expression level in
macrophages
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[Objective]

Porphyromonas gingivalis (P. gingivalis) is the main pathogen responsible for chronic periodontitis, and its outer
membrane vesicles (OMVs) can transport gingipain through the bloodstream, potentially causing systemic diseases.
Programmed Death-Ligand 1 (PD-L1), an immune checkpoint protein, binds to programmed cell death protein 1
(PD-1) on T cells, suppressing immune responses. Whether OMVs evade the immune system and disseminate via the
bloodstream through PD-L1 requires further investigation. This study aims to investigate the relationship between
the immune evasion of P, gingivalis OMVs (Pg OMVs) and PD-L1.

[(Methods]

OMVs derived from wild-type, and gingipain knockout P. gingivalis (AKDP) strains were used to treat macrophages
for 48 hours. Transmission electron microscopy and Malvern laser particle analysis were employed to examine the
morphology and size distribution of OMVs. Western blot and RT-qPCR were employed to measure PD-L1 expression
before and after macrophage treatment.

[Results]

We confirmed that both wild-type and AKDP strains secreted OMVs with similar morphology and size distribution.
Whole-protein Western blot analysis showed that Pg OMVs contain gingipain, whereas the AKDP OMVs lack this
protein. Western blotting and RT-qPCR results revealed that macrophages treated with Pg OMVs exhibited increased
PD-L1 expression, while AKDP OMV:s failed to induce a similar increase in PD-L1 expression.

[Conclusion]

This study demonstrates that Pg OMVs elevate PD-L1 expression in macrophages, thereby inhibiting T cell function
and facilitating immune evasion. This effect is dependent on the presence of gingipain in the Pg OMVs.
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