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[Abstract] Periodontitis is a chronic inflammatory disease. The heterotopic colonization of periodontal pathogens re-
sults in the development of several systemic diseases. Porphyromonas gingivalis (P. gingivalis), a key pathogen for peri-
odontitis, has been linked to the development of various cancers, such as oral squamous cell carcinoma (OSCC), lung
cancer, esophageal cancer, pancreatic cancer, colorectal cancer, cervical cancer, and prostate cancer. P. gingivalis pro-
mote the progression of tumor through various mechanisms, P. gingivalis regulates proteins targeting cell cycle and
apoptosis to promote proliferation of tumor cells directly, enhances tumor stemness by upregulating the expression of

cluster of differentiation 44 (CD44) and cluster of differentiation 133 (CD133), activates inflammasome and p38/c-Jun
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N-terminal kinase 1(JNK) pathways, regulates tumor-associated neutrophil (TAN) polarization to remodel the tumor mi-
croenvironment, regulates epithelial-mesenchymal transition (EMT) to promote tumor metastasis, remodel macrophage
function to evade host immune response, and regulates multi-communicating with symbiotic bacteria. In addition, P.
gingivalis accelerates the progression of esophageal cancer, pancreatic cancer, colorectal cancer, and prostate cancer by
promoting cell proliferation, inhibiting apoptosis, inducing chronic inflammation, and escaping immunity. However, the

oral microbiome is a complex system, whether the interactions between oral bacteria affect tumor progression needs to

be further investigated.
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Table 1 Oral dysbacteriosis and systemic disease

Disease

Oral bacteria

Chronic periodontitis

bacter actinomycetemcomitans
Ooral squamous cell carcinoma
Pneumonia

votella intermedial®"!

Chronic obstructive pulmonary disease  Porphyromonas gingivalis®>; Prevotella intermedia'

Asthma Prevotella intermedia"

Lung cancer
Breast cancer Fusobacterium nucleatum
Esophageal cancer
Gastric cancer
Pancreatic cancer
Colorectal cancer
Cervical cancer
Prostate cancer Porphyromonas gingivalis''™

Atherosclerosis

14 .
bacter rectus"™; Fusobacterium nucleatum

Alzheimer's disease

Diabetes mellitus

grescens“ 4

[14, 16]

Porphyromonas gingivalis; Treponema denticola™; Fusobacterium nucleaium!

26-27
26 ]; Streptococcus mutans

Porphyromonas gingivalis; Fusobacterium nucleatum
. - [31-32], ¢ . . 31 .
Prevotella intermedial I Streptococcus oralis; Veillonella parvulal . Fusobacterium nucleatum
110,14 . . .
Porphyromonas gmgwahsl J; Aggregatibacter actinomycetemcomitans
. [35-36 .
Porphyromonas gingivalis®> = Fusobacterium nucleatum

Porphyromonas gingivalis; Prevotella intermedia; Campylobacter rectus

Porphyromonas gingivalis'* ****; Treponema denticold'

Porphyromonas gingivalis'"*™">; Tannerella forsythia; Treponema denticola; Prevotella intermedia™; Aggregati-

[7.1 7, 17]

4]; Prevotella intermedia

Porphyromonas gingivalis“g_zm; Fusobactertum nucleatum; Aggregatibacter aclinomycetemcomimns“R]; Pre-

22]

Prevotella intermedia; Fusobacterium nucleatum™Veillonella™™'

126, 28-29]

[30]

[33-34]
141

[35-38]

[12]

Porphyromonas gingivalis'* > Prevotella intermedia; Prevotella nigrescens; Prevotella nigrescens; Campylo-

[40-41]

14, 45]

Treponema denticola; Streptococcus sanguinis; Streptococcus intermedius; Streptococcus oralis; Prevotella ni-
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Oral squamous cell carcinoma
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P. gingivalis: Porphyromonas gingivalis; OMVs: outer membrane vesicles; LPS: lipopolysaccharide; Rgp: arginine-specific cysteine proteinase R
gingipain; PDCD4: programmed cell death 4; AP-1: activator protein 1; Bad: Bel-2 antagonist of cell death; Bax: Bel-2 associated X protein; Bel-2:
B-cell lymphoma 2; CALBI: Calbindin 1; ZNF292: zinc finger protein 292; ATRX: alpha thalassemia/mental retardat; LC3B- ceramide:
microtubule-associated protein 1 light chain 3 B-ceramide; FOXO1: forkhead box transcription factor O1;Aktl: protein kinase B 1;pAktl: phos-
phorylated Protein kinase B 1;pFOXO1: phosphorylated Forkhead box transcription factor O1;C-Fos: cellular oncogene Fos; C-Jun: c-jun proto-
oncogene; miR-21: microRNA-21; SCDI1: Stearoyl-CoA desaturase 1; NODI: nucleotide-binding oligomerization domain-containing protein 1;
KLF5: Kriippel-like factor 5; CD44: cluster of differentiation 44; CD133: cluster of differentiation 133; IL-1B: interleukin-18; JNK: c-Jun N-
terminal kinase; TLR: Toll-like receptor; CXCL2: C-X-C motif chemokine ligand 2; MyD88: myeloid differentiation primary response protein 88;
NLRP3: nucleotide-binding domain, leucine-rich repeat containing family, pyrin domain-containing 3; MDSC: myeloid-derived suppressor cells;
TAN: Tumor-associated neutrophil; NETs: neutrophil extracellular traps; MMP-1: matrix metalloprotease 1; MMP-10: matrix metalloprotease 10;
MMP-9: matrix metalloprotease 9; EMT: epithelial-mesenchymal transition; ZEB1: zinc finger E-box binding homeobox 1; SRNA23392: small RNA
23392; DSC2: desmocollin-2; NF-kB: nuclear factor kappa B; PD-L1: programmed death ligand 1; PI3K: phosphoinositide 3-kinase; Akt: protein

kinase B

Figure 1  The role of Porphyromonas gingivalis in the progression of oral squamous cell carcinoma
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P. gingivalis: Porphyromonas gingivalis; LPS: lipopolysaccharide; PDCD4: programmed cell death factor 4; MyD88: Myeloid differentiation factor
88; INK: c-Jun N-terminal kinase; GRHL3: grainy head-like 3; TLR4: Toll-like receptor 4; MiR-194: microRNA-194; PTEN: phosphatase and ten-
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Figure 2 The role of Porphyromonas gingivalis in the progression of esophageal squamous cell carcinoma
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Figure 3 The role of Porphyromonas gingivalis in the

progression of colorectal cancer
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