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Abstract
Porphyromonas gingivalis, Treponema denticola and Tannerella forsythia are associated with the pathogenesis of chronic periodontitis.The ‘red complex’ comprises 
of bacteria that are considered to be periodontal pathogens. These include P. gingivalis, T. Denticola and T. forsythia.Red complex secrete peptidylarginine 
deiminases (PADs). DNMT3A gene mutations have been observed in acute myeloid leukemia (AML).These mutations most often occur at position R882 in the 
methyltransferase domain of the gene. DNMT3A mutations are associated with poor overall survival. It has been observed that the codon 72 polymorphism of p53 
has been significantly associated with AML cases compared to controls. The frequency of the homozygous Arginine genotype was significantly elevated in the AML 
group compared to the control group.The mutation of Lysine-39 of CCAAT/enhancer-binding proteins (C/EBPs) leads to impaired growth hormone-stimulated 
c-fos promoter activation The PADs of red complex may be associated with these mutations. P.gingivalis infection may be associated with the development and 
progression of AML, which represents a unique potential opportunity to reduce the incidence of AML by eradicating a common pathogen.
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Introduction
Periodontal diseases are a group of disorders that affect the 

supporting tissues of the teeth.1 Periodontal diseases are common; for 
example, in a national survey in the United Kingdom, 79% of dentate 
adults had bleeding gums, 88% had calculus, and 69% had periodontal 
pockets, including 10% with deep pockets [1].

Oral anaerobic bacteria
In periodontal diseases, the junctional epithelial tissue at the 

base of the gingival crevice migrates down the root of the tooth to 
form a periodontal pocket [1]. This movement is as a direct result 
of the microorganisms themselves and the indirect but potentially 
damaging side-effects of the host’s inflammatory response to plaque 
accumulation.1 Individuals with periodontal disease have different 
predominant microflora than healthy individuals, but there is no single 
or unique pathogen associated with the diseases [1]. Most are Gram-
negative and obligately anaerobic, except for capnophilic microflora 
which are associated with localized juvenile periodontitis.1 Although 
the microflora in periodontal disease are diverse, certain species are 
commonly found at sites undergoing tissue breakdown, including 
Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans, 
Tannerella forsythia, Prevotella intermedia, and Treponema denticola 
[1].

Among the Gram-negative bacteria isolated in high numbers from 
sites affected by periodontal disease, P. gingivalis has been shown to 
have the greatest proteolytic activity and to be the most virulent species 
inoculated in animals in a simple pathogenicity test [1]. The majority of 
this proteolytic activity has been characterized as gingipain, an arginine-
specific, cysteine protease [1]. Porphyromonas gingivalis, Tannerella 
forsythia, and Treponema denticola, collectively called the red complex, 
are the major pathogens responsible for chronic periodontitis and the 
secretion of peptidylarginine deiminases (PADs).

Oral anaerobic bacteria and acute myeloid leukemia
Acute myeloid leukemia (AML) is the most common form of acute 

leukemia affecting adults, and its incidence increases with age [2].

Somatic mutations in the DNA nucleotide methyltransferase 3A 
(DNMT3A)  gene have been identified in AML [3]. These mutations 
most often occur at position R882  in the methyltransferase domain 
of the gene.3 DNMT3A mutations are associated with poor overall 
survival [4].

It has been observed that the codon 72 polymorphism of p53 has 
been significantly associated with AML cases compared to controls [5]. 
The frequency of the homozygous Arginine genotype was significantly 
elevated in the AML group compared to the control group [5].

Approximately 8% of CCAAT/enhancer-binding proteins (C/
EBPs) are mutated in AML [6]. P. gingivalis also possesses a lysine 
protease [1]. The mutation of Lysine-39 in C/EBPs leads to impaired 
growth hormone-stimulated c-fos promoter activation [7]. The 
acetylation of Lys-39 in C/EBP beta plays a significant role in C/
EBPbeta-mediated transcriptional activation [7].

Oral bacteria peptidylarginine deiminases might lead to the p53, C/
EBP, and DNMT3A mutations by degrading arginine and lysine.
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