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Study on periodontitis microenvironment changes
and corresponding remodeling strategies

Laboratory of Tissue Regeneration and Immunology and Department
of Periodontics, Beijing Key Laboratory of Tooth Regeneration and
Function Reconstruction, School of Stomatology, Capital Medical
University, Beijing, China

Dr. Yitong Liu
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Yitong Liu has been investigating the role of host immune microenvironment in the
process of periodontal tissue regeneration, mainly focused on the changes of innate im-
mune cells in inflammatory environment, and explored several small molecule com-
pounds to regulate those immune cells thus promoting in vivo periodontal regeneration.
These studies have been published as the first author in high quality journals including
J Dent Res, Acta Pharm Sin B, Frontiers Immunol, etc. At present, she has presided
multiple projects including the National Natural Science Foundation of China and the
Beijing Municipal Administration of Hospitals’ Youth Programme. She has been granted
three patents, and won a number of honorary awards, including the first prize of the
Chinese Dental Association National Annual Meeting of Periodontology in 2023, the Bei-
jing Excellent Doctoral Thesis Nomination Award in 2022, the first prize of the National
Dr. Yitong Liu Dental Biomedical Academic Meeting in 2021, the first prize of the Chinese Dental As-
sociation Poster in 2023, the second prize of Chinese Dental Association Young Scientist
Reports in 2023, National scholarship in 2017.

Study on periodontitis microenvironment changes and
corresponding remodeling strategies

Laboratory of Tissue Regeneration and Immunology and Department of Periodontics,
Beijing Key Laboratory of Tooth Regeneration and Function Reconstruction,

School of Stomatology, Capital Medical University, Beijing, China

Yitong Liu

The inflammation control and tissue regeneration are the challenges in clinical periodontitis treatment. The
key problem is the imbalance of the local microenvironment homeostasis, including the overactivation of lo-
cal immune cells, infiltration of multiple inflammatory factors, and the decline in the number or function of
host stem cells. The homeostasis remodeling of the periodontal microenvironment requires the clarifying of
the immune cell or stem cell function, and the development of the regulatory strategies.

For the periodontal immune regulation research, the speaker explored the functional changes of innate im-
mune cells in periodontitis tissues. Her research works reported the induction effect of porphyromonas gin-
givalis bacterias (P.g.) on macrophage phenotype, and the mechanism by which P.g. aggravate periodontal
tissue destruction by inducing the release of neutrophil extracellular traps. In addition, based on elucidating
these targets, she extracted and analyzed multiple natural product compounds, and developed a series of
small molecule compounds and tissue engineering materials to promote periodontal regeneration by regu-
lating the functions of neutrophils, macrophages and osteoclasts.

For the local stem cell mobilization research, she investigated the influence and molecular mechanism of
transplanted stem cells on bone repair and vascular reconstruction. She proved that transplanted stem cells
promote host cell homing and differentiation through autophagy-dependent exosome release induced by lo-
cal hypoxic microenvironment, thus promoting periodontal bone regeneration. Meanwhile, she demonstrat-
ed that hypoxia-induced intracellular zinc ion transport in transplanted stem cells is a key factor regulating
the activation of the JAKI/STATI1/MMP-10 pathway, which plays an important role in the promotion of
vascular reconstruction during the early stage of bone defect repair. Moreover, as a clinical research team
member of Beijing Stomatological Hospital, Capital Medical University, she participated in the first clinical
trial exploring the efficacy and safety of allogeneic human dental pulp stem cell injection treatment in
chronic periodontitis in China.

These works contribute to elucidating the molecular regulatory network of the periodontitis microenviron-
ment, and help develop new strategies for periodontitis treatment. They have been published in journals in-
cluding J Dent Res, Acta Pharm Sin B, ] Periodontal Res, Oral Dis, Front Immunol, J Leukocyte Biol, etc.
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