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Expression and function of CCN-2 derived circRNAs in chondrocytes
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ZE# 3 ¢ Soma Kato, Kazumi Kawata, Takashi Nishida, Masaharu Takigawa, Seiji lida, Satoshi Kubota.
Expression and fuction of CCN2-derived circRNAs in chondrocytes. Journal of Cell Communication and Signaling.

2023 Sep 11;17(4):1501-1515.

R SCHEEEE : Cellular communication network factor (CCN) 2 73 1138 E fAE D /Lo 2 R+ 5 . — 7,
BRIk RNA (circRNA) [T fx 1@ back-splicing (2 & > T S, miRNA AR 2L U CHRET 578 Uil
R RBLZ T 2. CCN2 IZH KT 5 circRNA (45 N R HIE CIIMERE STV 2 28, #egfifaic s
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Enzyme-Cleaved Bone Marrow Transplantation Improves the Engraftment of Bone Marrow
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BHEBAEIE L LT, collagenase-integrated bone marrow transplantation (c-BMT) ZBHFE L, ZOH L% M
AEL72. MSC ITBEEBRB AR 72 E12xtd DGR O A 1B CTh 2038, 1RO B MBMILET
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PTPA in Male Mouse Reproductive Organs

(OAnggun Dwi Andini", Yao Weng"; Tomoko Kawai?, Mika Tkegame", Hirohiko Okamura!

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

2 Department of Cell Physiology, Graduate School of Medicine, Dentistry and Pharmaceutical Science,

Okayama University, Okayama, Japan

[Introduction]
Protein Phosphatase 2A Phosphatase Activator (PTPA) is one of the regulatory subunit B' of PP2A. This major
Ser/Thr phosphatase is responsible for up to 90% of all serine/threonine activity in a cell. Spermatozoa exist in
the testis as morphologically differentiated but functionally immature cells. It gains the ability to fertilize an
oocyte through epididymal maturation (capacitation). This event was mediated by several molecular alterations,
including an increase in protein tyrosine phosphorylation. While PP2A is known to be inactivated during the
sperm capacitation process, the localization and potential role of PTPA in the sperm capacitation process remain
unclear. The aim of this study is to reveal the localization of PTPA and its potential role in the male reproductive
system.

[Methods]
Immunostaining for PTPA was performed on testis, epididymis and sperm cells of 12-week-old ICR male mice.
Testis and epididymis were frozen in O. C. T. compound and sectioned into 10 um thickness. The sections
were then subjected to fluorescent immunostaining with anti-PTPA antibody and nuclear staining with DAPI.
Nonimmunized IgG was used as the negative control. Mature sperm cells were extracted from the cauda
epididymis and incubated in HTF medium at 37°C, 5% CO; for 15 minutes. Two microliters of sperm cell
suspension were smeared onto a glass slide and immunostained as described above. To determine the
subcellular localization of PTPA in the sperm, the Golgi apparatus and mitochondria were detected using anti-
GM-130 and TOMM20/ Mito-tracker, respectively.

[Results]

Immunostaining of the testis and epididymis revealed that a positive signal of PTPA was found in sperm cells.
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Positive signal of PTPA was found in the mature sperm cells on the end of the midpiece of the sperm. Co-
staining with subcellular markers shows the possibility of PTPA co-localization with mitochondria in the sperm
cells.

[Conclusion]
PTPA as the regulatory subunit of PP2A was found on the sperm cells in male genital organs and suggested to
colocalize with mitochondria. PTPA is considered to have a potential role in the regulation of sperm motility

and fertilization ability through the mitochondrial function of sperm cells.
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Possible function and expression of PARP14 in chondrocytes
(OSharmin, Kazumi Kawata", Masaharu Takigawa?, Satoshi Kubota!

D Department of Biochemistry & Molecular Dentistry

2 ARCOCS, Okayama University, Graduate School of Medicine, Dentistry and Pharmaceutical Science

[Objectives]
The Poly-ADP-ribose polymerase 14 (PARP14) is shown to be involved in immunity and possibly in
rheumatoid arthritis. However, in chondrocytes, the expression and function of PARP14 remain unclear. The
aim of this research is to investigate the expression and localization of PARP14 in chondrocytes.

[Methods]
RNA-seq data from the NCBI Gene Expression Omnibus (GSE210984) were analyzed to compare Parpl4
expression during chondrocyte differentiation. Additionally, in chondrogenic ATDCS cells cultured long-term
with differentiation medium, Parp/4 mRNA levels were examined by real-time RT-PCR. Intracellular
localization of PARP14 was assessed using the Human Protein Atlas and confirmed by immunofluorescence.
In addition, PARP14 production and localization were compared in ATDCS cells cultured under different serum
concentrations (5% and 10%) and oxygen conditions (5% and 20%).

[Results]
Both in mesenchymal stem cells and ATDCS5 cells cultured long-term, Parpl4 mRNA showed a bi-phasic

expression pattern, with elevated levels during both the early and late differentiation stages. In both ATDCS cells
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cultured in different serum concentrations (5% vs. 10%), similar localization pattern, where PARP14 protein
formed droplet-like structures in both cytoplasm and nucleus, was observed. However, the expression level of
PARP14 was lower at 5% serum concentration compared to 10% serum concentration. On the other hand, in
late differentiation stages under hypoxia (5% O-), PARP14 was partially localized in the nucleus, unlike cells in
normoxia (20% Oz).

[Discussion & Conclusion]
PARP14 may play different roles in proliferation and late stages of chondrocyte differentiation via forming

distinct droplets. The dual functionality of this protein through liquid-liquid phase separation is suggested.

HEE S8

Fibrin + E-rhBMP-2-Loaded p-TCP for Vertical Bone Formation in a Mouse Calvarial Model

(OKun ZhaoV, Mitsuaki Ono", Xindi Mu?, Ziyi Wang?, Shichao Xie®, Tomoko Yonezawa?), Masahiro Okada?),
Takuya Matsumoto?, Toshitaka Oohashi?, Takuo Kuboki!
D Department of Oral Rehabilitation and Regenerative Medicine, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan.
2 Department of Molecular Biology and Biochemistry, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan.
9 Department of Biomaterials, Okayama University Graduate School of Medicine, Dentistry and

Pharmaceutical Sciences, Okayama, Japan.

[Objective]
Reconstruction of vertical bone defects in dentistry—for example, for implant site development and ridge
augmentation—remains a significant clinical challenge. We previously developed an industrial-scale, GMP-
grade, E. coli—derived recombinant human BMP-2 (E-thBMP-2) and demonstrated that combining it with 3
tricalcium phosphate (B-TCP/E-thBMP-2) promotes bone formation. However, the limited mechanical strength
and poor morphology retention of B-TCP granules hinder surgical handling and vertical augmentation outcomes.
To address these issues, we incorporated -TCP/E-thBMP-2 into a fibrin gel to improve scaffold handling and
initial structural integrity for vertical bone regeneration.

[Methods]
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Initial compressive strength was evaluated by mechanical testing, and fibrin coating was confirmed by scanning
electron microscopy and Fourier-transform infrared spectroscopy. After4 and 12 weeks of implantation, micro-
computed tomography and histological and immunofluorescent analyses were performed to assess the
morphology and volume of the newly formed bone.

[Results]
The fibrin-containing groups had significantly higher initial mechanical strength and higher ability to maintain
their morphology compared to the group without fibrin. Fibrin gel alone suppressed the bone formation ability
of B-TCP/E-thBMP-2 whereas the presence of high doses of E-thBMP-2 in fibrin gel resulted in material
resorption and enhanced new bone formation.

[Conclusion]
Incorporating fibrin gel improved the mechanical properties of -TCP/E-thBMP-2 scaffolds. Furthermore, the
addition of E-thBMP-2 to the fibrin gel enhanced vertical bone regeneration and scaffold stability, offering a

promising strategy for clinical vertical bone defect reconstruction.
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miR-324-5p is associated with periodontal status in people living with human immunodeficiency
virus undergoing antiretroviral therapy: a cross-sectional study

(OMohammad Nurhamim?, Aya Yokoi?, Hideharu Hagiya®, Daisuke Ekuni %

1 Department of Preventive Dentistry, Okayama University, Graduate School of Medicine, Dentistry and
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Pharmaceutical Sciences.
2 Department of Preventive Dentistry, Faculty of Medicine, Dentistry and Pharmaceutical Sciences, Okayama
University.

3 Department of Infectious Diseases, Okayama University Hospital, Okayama, 700-8558, Japan.

[Purpose]
MicroRNA (miRNA) expression in extracellular vesicles (EVs) can reflect periodontal status. However, the
specific miRNAs associated with periodontal status in people living with HIV (PLWH) remain unclear. This
cross-sectional study aimed to investigate the association between salivary miRNAs in EVs and periodontal
status in PLWH with periodontitis undergoing antiretroviral therapy (ART).

[Methods]
Japanese PLWH with periodontitis undergoing ART at Okayama University Hospital were recruited. Saliva
samples and periodontal assessments were collected between July 2024 and April 2025. EVs were isolated from
saliva samples, followed by total RNA extraction. Based on the preliminary study, miR-324-5p uniquely
expressed only in the PLWH with periodontitis undergoing ART was selected for further analysis using real-
time quantitative PCR (RT-qPCR). In the bioinformatics phase, Kyoto Encyclopedia of Genes and Genomes
(KEGQG) pathway analysis was conducted. Spearman correlation was used with a significance threshold set at
p<0.05.

[Results]
RT-gPCR analysis confirmed that miR-324-5p expression was significantly associated with the periodontal
inflamed surface area (PISA) (p=0.028). KEGG pathway analysis revealed that miR-324-5p targets mRNAs
including CACNGS, IGF1, MAP3K9, and RAP1A, which are involved in the MAPK signaling pathway.

[Conclusion]
In this study, we found that salivary miR-324-5p expression in EVs was significantly associated with PISA in
PLWH undergoing ART. The miR-324-5p may serve as a potential biomarker for periodontitis in PLWH

undergoing ART.
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