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Inflammatory memory, periodontal disease
and comorbidities

University of Pennsylvania, School of Dental Medicine,
Department of Basic & Translational Sciences, Philadelphia, PA, USA

Prof. George Hajishengallis
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Dr. Hajishengallis earned a D.D.S. from the University of Athens (1989) and a Ph.D. in
Microbiology/Immunology from the University of Alabama at Birmingham (1994). He
is currently the Thomas W. Evans Centennial Professor at the University of Pennsylva-
nia, School of Dental Medicine. His field of interest lies at the host-microbe interface
where his work has illuminated novel mechanisms of microbial dysbiosis and inflamma-
tion as well as inflammation resolution and tissue regeneration. A current focus of his
laboratory involves the immunometabolic regulation of trained myelopoiesis and its ef-

fects on health and disease. He combines basic and translational research leading to in-
novative approaches to clinical problems, such as exemplified by periodontitis, where

' © his preclinical work has recently led to a successful complement-targeted phase 2a clini-
Prof. George Hajishengallis cal trial in patients with periodontal inflammation. He published over 210 papers (with
over 27,000 citations), including in Cell, Nature Immunology, Science Translational Med-
icine, J. Clin. Invest., Cell Host Microbe, PNAS, N. Engl. J. Med., and Nature Reviews
Immunology. He received the IADR Distinguished Scientist Award in Oral Biology in
2012 and the NIH/NIDCR MERIT Award in 2016. He was named Highly Cited Re-
searcher (Clarivate/Web-of-Science) in 2018, 2020 and 2021.

Inflammatory memory, periodontal disease and comorbidities

University of Pennsylvania, School of Dental Medicine,
Department of Basic & Translational Sciences, Philadelphia, PA, USA
George Hajishengallis

Periodontal disease can cause systemic inflammation and is epidemiologically associated with systemic comorbidi-
ties, such as cardiovascular disease and rheumatoid arthritis. Although periodontitis increases the risk of systemic
inflammatory comorbidities and vice versa, a bidirectional causal mechanism of how periodontitis affects and is af-
fected by comorbidities was not documented before. Many chronic inflammatory diseases are in large part driven
by the action of inflammatory myeloid cells. We thus hypothesized that inflammation-driven epigenetic alterations in
their hematopoietic progenitors in the bone marrow, 7.e., the development of innate immune inflammatory memory
(‘trained immunity’), could influence the initiation and/or the progression of distinct inflammatory disorders that
emerge as comorbidities. Specifically, we investigated whether maladaptive inflammatory memory underlies the co-
morbid connection between periodontitis and arthritis, as modelled by ligature-induced periodontitis (LIP) and col-
lagen antibody-induced arthritis (CAIA) in mice. We demonstrated that LIP-associated systemic inflammation in-
duces long-lasting qualitative adaptations, including a sustained myeloid-differentiation bias, in hematopoietic stem
and progenitor cells (HSPCs). Following resolution of periodontitis, this myeloid-differentiation bias in HSPCs was
retained predominantly at the epigenetic level, indicating prolonged readiness for induction of myelopoiesis upon fu-
ture challenges. Indeed, this adaptation resulted in sustained increase in the production of myeloid cells, which addi-
tionally displayed enhanced inflammatory responsiveness to recall stimulation. The LIP-induced inflammatory mem-
ory was transmissible by bone marrow transplantation to naive recipients, which exhibited increased inflammatory
responsiveness and arthritis severity when subjected to CAIA. IL-1 signaling in HSPCs was essential for the induc-
tion of inflammatory memory by LIP-associated systemic inflammation. Conversely, and in line with the bidirection-
al association of periodontitis and rheumatoid arthritis, CAIA induced alterations to HSPCs towards a maladaptive
inflammatory phenotype, which exacerbated periodontitis in transplanted mice. Our findings establish the principle
that maladaptive innate immune training of myelopoiesis underlies the bidirectional association of inflammatory co-
morbidities, paving the way for their treatment in a holistic manner.
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Research progress of Porphyromonas gingivalis
infection promoting the tumorigenic potential of
oral epithelial cells
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Position and Title

- Elected President of Academy of Periodontology of Chinese Stomatological Association

- Vice President of Liaoning Stomatological Association

- Editorial Board of Chinese Journal of Stomatology

- Professor and Chair of Department of Periodontology and Oral Biology, College of

Stomatology, China Medical University, Shenyang, China

Education

1991-1994 West China School / Hospital of Stomatology Sichuan University, Chengdu,
China, Doctor in Periodontitis

1986-1989 China Medical University, Shenyang, China, Master in Oral Medicine

1981-1986 China Medical University, Shenyang, China, Bachelor in Stomatology

Dr. Yaping Pan Professional Experience

2006-2008 State University of New York, SUNY, Department of Oral Biology, School
of Dentistry, Buffalo, USA, Co-Investigator

2001-2002 University of Minnesota, Department of Oral Sciences, School of Dentistry,
Minneapolis, USA, Visiting Associate Professor

1999-2001 The University of Alabama, UA, Department of Oral Biology, School of
Dentistry, Birmingham, USA, Visiting Scholar

Research progress of Porphyromonas gingivalis infection promoting
the tumorigenic potential of oral epithelial cells

Department of Periodontology and Oral Biology,
School and Hospital of Stomatology, China Medical University
Ze Lua, Yuchao Lia, Shuwei Zhanga, Fengxue Genga, OYaping Pan

Chronic periodontitis is one of the most common chronic inflammatory diseases in the oral cavity, which is usually charac-
terized by chronic progressive destruction of periodontal supporting tissue. However, in clinical work, we have observed
that gingival tissue swelling and hyperplasia is also an important feature, Especially in severe periodontitis or need to take
medicines in patients with systemic diseases such as organ transplant patients, hypertension patients, and pregnant women.
In recent years, more and more studies suggest that periodontitis is associated with a variety of systemic diseases, such as
respiratory system, digestive system, cardiovascular system, etc., and it is more noteworthy that there is a strong correla-
tion between periodontitis and headneck squamous cell carcinoma (HNSCC). The American Cancer Society also noted in
2020 projections that 15%-20% of HNSCC cases do not have traditional risk factors, genetic predisposition and chronic inflam-
mation caused by various bacterial or viruses play an important role in the etiology of oral cancer. In epidemiological studies,
our team found that a large number of periodontal pathogens were present in cancer and adjacent tissues and predicted a
poor prognosis, suggesting that periodontal pathogens are closely related to the occurrence and development of HNSCC, es-
pecially oral squamous cell carcinoma (OSCC). In the following study, our team found that Porphyromonas gingivalis (P.
gingivalis), the key pathogen of periodontitis, caused a completely different phenomenon when infected with different multi-
plicity of infection (MOI). In particular, infection of oral epithelial cells with MOI 1 (low doses) can induce changes in cyclin,
accelerate cell cycle and promote cell proliferation. The infected cells were characterized by enlarged nuclei and abnormal
chromatin morphology and structure. Further research found that. P. gingivalis can invade cells, multiply and spread in
them, and then escape the killing effect of humoral immunity to form chronic inflammation and deep infection. At the molec-
ular level, we found that continuous infection of P. gingivalis can activate a variety of tumor-related genes, and jointly en-
hance the tumorigenic potential of oral epithelial cells in terms of proliferation, cycle, apoptosis, invasion, migration and colo-
ny formation. At the level of immune research, it was found that P. gingivalis could not only evade and destroy immune
cells, but also indirectly promote the occurrence of tumors by inducing various epigenetic modifications. In our studies on
other periodontal pathogens, Fusobacterium nucleatum (F. nucleatum) infection also causes epithelial mesenchymal transfor-
mation (EMT) phenotype in oral epithelial cells, and F. nucleatum also causes DNA damage and promotes cell proliferation.
In conclusion, periodontitis and its pathogenic bacteria are closely related to the occurrence of multiple systemic diseases,
especially tumors, revealing the specific mechanism will help to better prevent and treat related diseases.
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