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A B S T R A C T

Transformed cells of cancers may be related to stromal cells, immune cells, and some bacteria such as
Fusobacterium nucleatum. This review aimed to evaluate carcinogenesis mechanisms of Fusobacterium
spp. in the oral cavity, pancreatic and colorectal cancers. These cancers are the three of the ten most
prevalence cancer in the worldwide. Recent findings demonstrated that F. nucleatum could be considered
as the risk factor for these cancers. The most important carcinogenesis mechanisms of F. nucleatum are
chronic infection, interaction of cell surface molecules of these bacteria with immune system and stromal
cells, immune evasion and immune suppression. However, there are some uncertainty carcinogenesis
mechanisms about these bacteria, but this review evaluates almost all the known mechanisms. Well-
characterized virulence factors of F. nucleatum such as FadA, Fap2, LPS and cell wall extracts may act as
effector molecules in the shift of normal epithelial cells to tumor cells. These molecules may provide new
targets, drugs, and strategies for therapeutic intervention.

© 2017 Published by Elsevier Masson SAS.
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1. Introduction

Malignant cancers are complex communities of oncogenic
potentially transformed cells with inappropriate genomes. Trans-
formed cells are associated with non-neoplastic cells including
stromal and immune cells, and sometimes microbes, including
bacteria and viruses [1]. Some bacteria, such as Fusobacterium
nucleatum, Prevotella gingivalis, Prevotella melaninogenica,
* Corresponding author at: Drug Applied Research Center, Faculty of Medical
Sciences Tabriz University of Medical Sciences, Tabriz, Iran.

E-mail address: Kafilhs@tbzmed.ac.ir (H.S. Kafil).
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Helicobacter pylori, Salmonella typhi, Streptococcus bovis, Strepto-
coccus mitis, Chlamydia pneumoniae, and Capnocytophaga gingivalis
may cause different types of cancers in human [2–6]. P. gingivalis, P.
melaninogenica, S. mitis, Escherichia coli and F. nucleatum can cause
oral squamous cell carcinoma (OSCC) [2,7–9]. F. nucleatum has an
increased risk of colorectal cancer and pancreatic cancer [10–12].
H. pylori is the most common organism associated with gastric
cancer or mucosa associated lymphoid tissue (MALT) lymphoma
and can reduce the risk of esophageal cancer [3,4]. S. typhi has been
associated with the gallbladder and is an engaged carrier of
therapeutic agents for colon, gallbladder cancer and melanoma
[5,6]. S. bovis has been associated with colon and colorectal cancer
[13,14] and C. pneumoniae is associated with lung cancer [15,16]. E.
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coli serotypes such as enterohaemorrhagic E. coli (EHEC) and
enteropathogenic E. coli (EPEC) have increased risk of colorectal
cancer (CRC) by adherence to embryonic intestinal cells and colon
adenocarcinoma cells and release toxins such as CNF, CDT and CIF
[8,17]. The cytolethal distending toxin (CDT), cytotoxic necrotizing
factor (CNF) and cycle inhibitory factor (CIF) are E. coli cyclo-
mudlins that interfere with eukaryotic cell cycle [17]. CDT and Cif
inhibit clonal expansion of lymphocytes. CNF interferes with cell
differentiation and development pathways [17]. Also, it has been
estimated that at least six human viruses contribute to 10–15% of
the cancers worldwide, such as Epstein-Barr virus (EBV), human
papilloma virus (HPV), hepatitis B virus (HBV), hepatitis C virus
(HCV), Kaposi’s associated sarcoma virus (KSHV) and human T-cell
lymphotropic virus (HTLV-1) [18]. Important mechanism that can
induce carcinogenesis include: chronic infection or toxins produc-
tion, immune evasion and immune suppression [19]. Chronic
infection may cause to disturb the cell cycle and resulting in
Fig.1. A model for the role of F. nucleatum in oral and colon cavity cancer. In pathway 1, LP
and chemokine and generates a proinflammatory microenvironment that promotes tumo
receptor of immune cells, resulting in the inhibition of NK and T cell activities and genera
reduce F. nucleatum potentiation of CRC. In pathway 3, FadA binding to E-cadherin ac
signaling, oncogenes, such as Myc and cyclin D1, and stimulation of cell proliferation. In p
cell invasion. In pathway 5 and 6, cell inflammation by F. nucleatum results in necrotic and
HMGB1 generate a proinflammatory microenvironment that cause tumor progression.
modified cell growth, also in addition, toxin production can cause
damage to DNA by carcinogenic agents and followed by damage to
genes and modified control normal cell division and apoptosis [20].
Bacterial strategies of toxic warfare a cell cycle control are: (I) the
cell cycle inhibitors, such as the cycle inhibiting factor (Cif),
cytolethal distending toxins (CDT), and block mitosis, (II)
compromise the immune system by inhibiting clonal expansion
of lymphoma, (III) the cell cycle stimulators, such as cytotoxic
necrotizing factor (CNF) [17]. Fusobacterium spp. are a group of
anaerobic, non-spore forming, fusiform or spindle shaped rods,
non-motile and gram negative bacteria [21]. F. nucleatum is an
anaerobic, pro-inflammatory, invasive and adherent bacterium
[22]. Fusobacterium spp. can colonize the oral cavity, but can inhibit
the gut [21]. F. nucleatum are frequently involved in head and neck
disease, gut disease, such as inflammatory bowel disease (IBD),
ulcerative colitis (UC), Crohn’s disease, respiratory tract infections,
such as chronic otitis, sinusitis, peritonsillar abscesses, cerebral
S and cell extracts of F. nucleatum by impact on CRC increase inflammatory cytokines
r progression. In pathway 2, the Fap2 protein of F. nucleatum interacts with the TIGIT
te a proinflammatory microenvironment. Gal-GalNAc receptor binding to Fap2 may
tivates b-catenin signaling, leads to increase of proinflammatory cytokines, Wnt
athway 4, activation of P38 leads to secretion of MMP-9 and MMP-13, which causes

 apoptotic cells. The interaction between the product of necrotic, apoptotic cells and
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abscesses, hepatic abscess and pancreatic abscess, lung abscesses,
aspiration pneumonia, pericarditis, one of the species responsible
for lemierre's syndrome and can induce bacteriemia and intracra-
nial infections [23–29]. Many studies have demonstrated the
importance and synergistic potentials of Fusobacterium spp.
relative to other organisms in mixed infections [24]. Oral cancer,
colorectal cancer and pancreatic cancer are the three of the ten
most prevalence cancer in the worldwide [30–33]. According to the
national cancer institute data in the united states during the year
2016, approximately, 48,330 new cases and 9570 deaths were
estimated for oral cavity and pharynx cancer, 53,070 new cases and
41,780 deaths for pancreatic cancer and 95,270 new cases and
49,190 deaths from colorectal cancer [32]. In addition, recent
findings based on bacterial 16s ribosomal RNA (16srRNA) gene DNA
sequencing, transcriptome sequencing or metagenomic analysis
using whole genome sequencing has investigated the importance
and potentials of Fusobacterium spp. in oral cancer, pancreatic
cancer, colorectal cancer, and colitis associated colorectal cancers
[11,12]. Based on these findings, we were reviewed roles of
Fusobacterium nucleatum in oral, pancreatic and colorectal cancer
papers and relevance of the abstracts and full texts on papers were
studied tumorgenesis mechanisms of F. nucleatum in these cancers
in 20 years back and up to end of November 2016 (Fig. 1).

2. Colorectal cancer

Several researches associated with Fusobacterium spp. and
colon cancer showed that direct or indirect role of Fusobacterium
spp. in colon cancer remains unclear but some studies demon-
strated that abundance of Fusobacterium spp. in gut tissue
associated with some disorders and suggested that Fusobacterium
spp. may be cause the colorectal carcinoma [12,23,34–37]. Findings
of these researches are summarized in enrichment of Fusobacte-
rium spp. in patients with adenomas and colorectal carcinomas,
contributing to tumorgenesis by affecting and expanding of
immune cells. Fusobacterium-associated human colorectal cancer
genes are including fadA with interaction with endothelial cells and
epithelial cells and interaction between F. nucleatum Fap-2 and
Gal-GalNAc [38]. In a novel study, such as Abed et al. demonstrated
that F. nucleatum Fap-2 binds to Gal-GalNAc as a polysaccharide
receptor of CRC [38]. In their study, intravenously injection of F.
nucleatum in mice suggested that fusobacteria use a hematogenous
route to arrive colon carcinoma [38]. These findings suggested that
targeting host Gal-GlaNAc receptor or Fap-2 may reduce F.
nucleatum potentiation of CRC [38]. Gur et al. demonstrated that
F. nucleatum Fap2 protein engages TIGIT on NK and T cells followed
by interfering with the host immunity attack to Fusobacteria
tumors [39]. Fap2 may protect Fusobacterium tumors from host
immunity attack. TIGIT is an inhibitory immune receptor on NK
and T cells [40]. Unlike the other bacteria associated to colorectal
adenoma, F. nucleatum does not intensify enteritis, colitis or
inflammation-related intestinal carcinogenesis. Totally, Fusobacte-
rium spp. recruits tumor-infiltrating immune cells, follow as,
generates a proinflammatory microenvironment that able to
transmit to colorectal carcinoma progression [12]. Garrett et al.
and Uronis et al. studies have shown that absence of the gut
microbiota or antibiotic treatment decreased tumor incidence in
most of the murine colitis associated CRC models [35,37]. Several
recent studies such as McCoy et al., Sanapareddy et al., and etc.
have performed case-control researches of colorectal cancer using
16srRNA gene surveys, with one attending fusobacterial enrich-
ments in their patients [11,41]. Also, Kostic et al. studies have
measured Fusobacterium spp. presence in pairs adenoma tissue
and normal tissue from the same patient, and have found that
Fusobacterium spp. were presented in 48% of adenoma patients and
those cases that were positive. These organisms were enriched in
adenoma compared to surrounding tissues [12]. Kostic et al. have
found that Fusobacterium spp. presence were a higher overall
presence in the fecal microbial of CRC patients compared to
healthy control people [12]. These findings suggested that F.
nucleatum begins to accumulate at the primary stages of colonic
tumorgenesis in some groups of patients. Also, Kostic et al., study
has shown that F. nucleatum count had higher in small intestinal
aberrant cryptic foci (ACF), adenocarcinoma and adenoma as
compared to other microbial such as Streptococcus spp. as control
[12]. As well as, Castellarin et al. study confirmed these results that
F. nucleatum associated with lymph node metastasis in gut tissue
and abundance of F. nucleatum was highly significant in colorectal
tumor specimens compared with control [34]. Also, they suggested
that F. nucleatum presence may be used as colorectal cancer and
CRC risk biomarker [34]. These studies showed that F.nucleatum
could accelerate in the presence of macroscopic inflammation or
enteritis. Collectively, presence of F. nucleatum in intestinal effects
on immune cells, especially myeloid-derived immune cells and
their effectors, which are key components of the tumors and
promote neoplastic progression. Fusobacterium tumor increase
CD11b+ myeloid cells, myeloid-derived suppressor cells (MDSCs),
and tumor-associated neutrophils (TANs), tumor-associated mac-
rophages (TAMs), M2-like TAMs, classical myeloid DCs, CD103+

regulatory DCs [12,42]. But numbers of CD3+ CD8+ and CD3+ CD4+ T
cells were not significantly different [12,42]. While Th17 cells and
FoxP3+ regulatory T cells (Treg) in F. nucleatum tumor have been
increased significant heterogeneity did not correlate with intra-
tumoral Fusobacterium abundance [12,42,43]. CD11b+myeloid cells
members are granulocytes, macrophages and dendritic cells (DCs).
These cells play a major role in angiogenesis and promoting tumor
progression [44,45]. The strategies of CD11b+ myeloid cells against
tumor cells are T cell suppressive activity, inducible nitric oxide
synthase (iNOS) and arginase-1 expression [44,45]. Two principal
MDSC subsets are granulocytic (G-MDSC) and monocytic (M-
MDSC). These cells are tumor-permissive cells with potent
immune suppressive activity [46,47]. Both of G- and M-MDSC
increased in F. nucleatum tumors [12,42]. Arginase activity, is found
in the tumor microenvironment and serum of patients with
prostate cancer [48] breast [49], skin [50], and colorectal
carcinoma [51]. Some studies showed that arginase have been
expressed or released by either tumor-associated myeloid cells,
including putative MSCs or cancer cells [52–54]. Two different
forms of arginase are arginase-1 (liver arginase) and arginase-2
(kidney arginase). Arginase-1 is inducible and cytoplasmatic, but
arginase-2 is constitutively and mitochondrial expressed [55].
Both of them convert L-arginine into L-ornithine, as an essential
compound for the generation of polyamines. Arginase directly
promotes tumor progression, and molecules crucial for both tumor
proliferation and cell transformation [56]. Arginase activity has
been proposed as a marker of tumor progression in patients with
intestinal adenocarcinoma [57], colon-rectal carcinoma [51] and
breast cancer [58]. Serafiny et al. and Bronte et al. have showed the
importance of arginase expressing myeloid suppressor cells
(MSCs) on possible deletion and inhibition of tumor-specific CTL
[52,59]. In particular, Rodriguez et al. study showed that arginase-1
induced by IL-13 and IL-4 [53]. Arginase-1 can down-regulate the
expression of the z-chain of T-cell co-receptor molecule CD3 [53].
MSC arginase can increase super-oxide production in myeloid cells
through a pathway, which presumably utilizes the reductase
domain of iNOS [52,60]. iNOS is likely that super-oxide [3] and its
byproducts, such as hydrogen peroxide or peroxynitrites [61], are
required for arginase-1-dependent suppression of T cell functions
since the combination of iNOS and arginase-1 inhibitors, an iNOS
reductase domain inhibitor [52], peroxynitrite scavengers [3] or
catalase [61], can all revert the MSC suppressive phenotype. iNOS
plays a role at least in two mechanisms of suppressive pathways in
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myeloid suppressive cell [54]. In the first mechanism, iNOS require
the synergistic interaction with the production of super-oxide, NO
and arginase-1 by iNOS [53]. The second mechanism of iNOS likely
depends entirely on iNOS. Myeloid suppressive cells by expressing
only iNOS, may be inhibited peptide-specific responses and
mitogenic through NO production. Myeloid suppressive cell-
mediated T cell inhibition is not associated with an inability to
up-regulate the early activation markers CD25 and CD69 or a loss
in IL-2 production, but results in the direct impairment of the main
signaling pathways coupled to the IL-2 receptor as demonstrated
by the lack of extracellular signal-regulated kinase, STAT5, JAK3,
and Akt phosphorylation in response to IL-2 [62]. Also, F. nucleatum
induced myeloid derived cell expansion in intestinal tumors [12].
Kostic et al. showed a correlation of immune cell marker genes
associated with DC (CD11c/ITGAX, CD209, CD80 and TNF), MDSC
(CD33 and IL6) and TAM (CD209, CD206/MRC1, CXCL-10, IL6 and IL8)
with Fusobacterium frequency in human Fusobacterium-associated
tumor [12]. Also, a few studies showed that many of the top ranked
Fusobacterium associated genes TNF-a, IL1b, IL6, IL8 and PTGS2
(COX-2), NF-kB and MMP3 have not only investigated in carcino-
genesis, but also are induced by Fusobacterium spp. in coculture
with mouse and human cell lines in vitro [12,63,64]. TNF-a, IL1b,
IL6, IL8 and PTGS2 (COX-2), and MMP3 was suggestive of an NF-kB-
proinflammatory response as a central link between inflammation
and cancer that increased in Fusobacterium spp. abundance in
human CRCs [12,65]. Immunobloting analyses and RNA sequencing
studies suggested a strong association between specific immune
pathways and genes and Fusobacterium spp. abundance [12]. Kostic
et al. studies showed that Fusobacterium-associated proinflamma-
tory genes identified in human tumors, such as IL6, Tnf (TNFa),
Mmp3Ptgs2, and Scyb1, were highly expressed in both colon tumors
and small intestinal and were higher in the colonic tumors
compared to intestinal tumors [12], and this may be related to
intrinsic to the anatomical site. FadA is a virulence factor of
Fusobacterium nucleatum that expressed on the bacterial surface
[66]. Several studies suggested that FadA adherences to, invades to,
and induces inflammatory and oncogenic responses to stimulate
growth colorectal carcinoma cancer cells through FadA adhesion
[66,67]. FadA exists in the non-secreted interacted pre-FadA form
and the secreted mature FadA (mFadA) form that consisting
without 18 amino acids signal sequence. Active complex of FadA is
FadAc, when formed mFadA is mixed with pre-FadA. FadAc consist
of heterogeneous filaments. FadAC presumably due to varying to
degrees of filament bundling [68,69]. The receptor of FadA on the
endothelial cells is the vascular endothelial cadherin (CDH5) that is
a member of the calcium-dependent adhesion glycoproteins
(cadherin super family) that binds to b-catenin [70,71]. CDH5 is
required for F. nucleatum to attach and invade endothelial cells
[71]. Another receptor of FadA is E-cadherin on non-CRC and CRC
cells. FadA binding to E-cadherin mediate F. nucleatum attachment
of epithelial cells and invasion into these cells. Following that,
activates b-catenin signaling that leading to increased expression
of inflammatory genes, transcriptional factors, wnt genes and
oncogenes [72]. FadAc binds specially to E-cadherin-5 (EC5). EC5 is
the transmembrane or the cytoplasmic domains of E-cadherin
[70]. FadAc, but not mFadA, binding to EC5 leads to E-cadherin
phosphorylation on the membrane and FadAc-EC internalization.
FadAc-EC decrease b-catenin phosphorylation in the cytoplasm
and translocate it into nuclease that cause by activation of
b-catenin-regulated transcription (CRT). CRT activates and
increases the expression of transcription factors such as lymphoid
enhancer factor (LEF-1), T cell factor (TCF1, TCF3, TCF4), wnt
signaling genes, including wnt7a, wnt7b, wnt9a, oncogenes cyclin
D1 and myc, protein tyrosine kinase such as ptk6, clathrin such as
cltb, NF-kB such as NF-kB2 and proinflammatory cytokines such as
IL-6, IL-8 and IL-18 [73,74]. LEF/TCF complex plays an important
role in the development of colorectal carcinoma. Wnt signaling
pathway activation is a cause of colon cancer. Wnt signaling
activation caused by genetic mutations which stabilize the
b-catenin protein and permitting it to gather in the nucleus and
form complexes with LEF1 and any of TCF1, TCF2, TCF4 [75,76] to
activate myc, CCND1, MMP7 and TCF7 as target genes in colon
cancer.

3. Oral cancer

More than 700 species of bacteria, including 11 bacteria
phyla and 70 genera inhibit the oral cavity [77]. The oral cavity
environment is influenced by systemic and local factors [9,78].
Systemic factors are included into irregular lifestyle, consump-
tion of alcohol, smoking, obesity, eating habits, heredity,
hormones, and stress [9,78]. Local factors are included into
tartar, teeth alignment, dental plaque, an incompatible
prosthesis, occlusion and bad life style [9,78]. Epidemic studies
suggested that the risk of the oral cavity cancer is increased in
people that tooth loss or periodontal disease and disorder
caused by oral bacteria [79,80]. Oral disease such as periodon-
titis have been associated with the risk of the oral cavity and
gastrointestinal cancers such as tongue, esophagus, colon and
pancreatic cancers [10,31,39,81]. According to national cancer
institute data, oral cavity cancer is included to tongue, mouth,
pharynx and other oral cavity cancer [32]. Several recent
studies demonstrated that periodontitis is associated with
tongue cancer, oropharyngeal squamous cell carcinoma (SCC),
laryngeal SCC, oral cavity SCC and other head and neck cancer.
Totally, oral cancer caused by bacteria associated with
colonization of epithelial cell, periodontitis, ability to carcino-
genesis producing cursors, metabolize precarcinogenesis com-
ponents, direct toxic effects of bacteria, indirect effects of
inflammation and their products and modification in the
microenvironment [9,82–88]. Because of abundance F. nuclea-
tum and its ability to congregate with other species in the oral
cavity, this bacteria is a key organism of periodontal plaque.
Elevated F. nucleatum levels were detected significantly in people
with oral SCC compared with that in people with normal oral
squamous cells [89,90]. Some researches demonstrated that
periodontitis is associated with CVD (cardiovascular disease),
endothelial dysfunction and atherosclerosis [88]. Findings of Han
et al. showed that pathogens that caused periodontitis is
induced anticardiolipin-1 (anti-c1) by molecular mimicry of
B2-glycopritein I [88]. Anticardiolipin is a group of autoantibody
termed “antiphospholipids” antibody [88]. Anticardiolipin is
associated with CVD and adverse pregnancy [88]. Frequent F.
nucleatum infection in gingival is associated with bleeding
translocation of these bacteria during gestation from mother’s
oral cavity to the uterus when the immune system was
weakened in relation to infectious disease [91]. This transloca-
tion is associated with pregnancy complications such stillbirth,
preterm birth and early onset neonatal sepsis [91–93]. Epithelial
cells of oral cavity are known as squamous cell. OSCC or oral
squamous cell carcinoma is a malignancy that may appear in any
location of oral cavity [94,95]. The locations of this malignancy
are tongue, back of the tongue, buccal mucosa, retromolar area,
gingiva, floor of the mouth, soft palate, hard palate and lip.
Because the rate of OSCC is more than 90% of all oral cavity
cancers [94,95], we are focused on the role of F. nucleatum on
OSCC.

Pushalkar et al. results illustrated that F. nucleatum subspecies
vincentii was detected at squamous cell carcinoma site while F.
nucleatum subspecies nucleatum was detected at the non-tumor
site [90]. But Hooper et al. illustrated that F. naviforme and F.
nucleatum subspecies nucleatum were detected at deep and
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overlaying of tumor [89,96]. Recent studies demonstrated that
expression of cytokines such as IL-1, IL-10, TNF and chemokine
such as CCL2 are high expressed in cancer associated inflammation
[97,98]. Abiko et al. findings showed that b-defensin-1 (BD-1) and
b-defensin-2 (BD-2) expression in squamous cell carcinoma is up
regulated by stimulation with TNF-a and LPS [99]. LPS of F.
nucleatum results in inflammatory and cytokine-mediated dam-
aging lesions of the gingiva [100]. BD-1 and BD-2 are antibacterial
and antifungal peptides that produced by epithelial cells of the
salivary gland, pancreas, kidney, trachea and oral epithelium.
Abiko and Krisanaprakornkit studies suggested that reducing in
expression of BD-1 and -2 in squamous cells may be susceptible to
infection [99,101]. Krisanaprakornkit et al. demonstrated that BD-2
induced by lipopolysaccharides extracted from the cell wall of F.
nucleatum and tumor necrosis factor alpha (TNF-a) [101]. TNF-a is
an intermediary in F. nucleatum signaling [101]. also LPS of F.
nucleatum up regulated the expression of IL-8 [101]. Ji et al.
demonstrated that F. nucleatum infection induced the expression of
BD-2 and BD-3 by gingival squamous cells [102]. Also demonstrat-
ed that NALP2 (NACHT-LRR and pyrin domain – containing protein
2) and TLR-2 reduced the induction of BD-3 but not induction of
BD-2 and IL-8 [103]. F. nucleatum is able to activate JNK and TLR-2
signaling pathways. The promoter region of BD-2 includes
different types of regulatory elements, such as AP-1, AP-2, NF-
IL-6 and NF-kB binding sites, while BD-3 promoter includes no
apparent NF-kB binding sites [104]. Infection by F. nucleatum in
gingival epithelial cells activates NLRP3 inflammasome [105].
NLRP3 inflammasome activation activates caspase-1 and induces
secretion of mature IL-1b [105]. Also, F. nucleatum infection
activates induction of translocation of NF-kB into nucleus and
follow that cytokine gene expressed [105]. F. nucleatum infection
can induce other DAMPs (damage-associated molecular patterns)
that mediate inflammsome including HMGB1 (high-morbility
group box-1 protein), apoptosis-associated speck-like protein
(ASP) with a similar time-coarse as caspase-1 activation [105].
HMGB1 is a nuclear protein that binds to DNA [106,107]. In
addition, HMGB1 associates with cytokines and TLR ligands
[106,107]. HMGB1 can activate cells through RAGE, TLR2 and
TLR4 [106,107]. RAGE (receptor for advanced glycation end
products) is a multi-ligand receptor that binds to AGE (advanced
glycation end products) [108], b sheet fibrils, such as amyloid b
[109], S100 family proteins such as S100A8/9 [110], RNA, DNA and
HMGB1 [111]. RAGE activation has been implicated in diabetes
[112], Alzheimer’s disease [113], inflammation and cancer
[111,114]. Several studies demonstrated that over expression of
HMGB1 occurs in colon cancer, melanoma, breast cancer,
pancreatic cancer and prostate cancer [114,115] and may related
to invasion and metastasis [115,116]. Tumor cell metastasis by
HMGB1 may be directed involved through its ability to modulate
the adhesive properties of cells, to promote cell migration and to
modify the components of extracellular matrix [117,118]. RAGE
signaling pathways include the activation of MAPKs [119], NF-kB
[119,120], PI3K/Akt [121], JAK/STAT [122], Rho GTPases [123] and
Src family kinase [124]. Singh et al. suggested that activation of
PI3K\Akt pathway occurs in squamous cell carcinoma [121]. NF-kB
signaling cause TLR activation [125]. Totally, interaction between
HMGB1 and RAGE may cause to oral inflammation and oral cancer.
However, more studies that are detailed are needed to be done on F.
nucleatum carcinogenesis by HMGB1-RAGE signaling.

F. nucleatum activates p38 followed by heat shock protein-27
(HSP-27) and secretion of matrix metalloproteinase-9 and MMP-13
[7,9,126,127]. Cell wall extracts of F. nucleatum induce human beta
defensins like HbD2 and HbD3 and inflammatory cytokines like
IL1a, IL1b, IL6, IL8 and MMPs [128]. MMP-9 and MMP-13 cause
invasion and metastasis phenotype. Kao et al. and Patel et al.
suggested that MMP-9 and MMP-13 may be useful for treatment
monitoring and detection of metastatic phenotypes in oral cancer
[127,129].

4. Pancreatic cancer

Few studies have examined the role of Fusobacterium spp. in
pancreatic disorders and cancer. Lown et al. has shown that
Fusobacterium spp. play a role in the development of pancreatic
cancer probability [10]. Fusobacterium spp. has presented in 8.8% of
pancreatic cancer and the presence of these bacteria may be
associated with the malignant potentials. Bacteria getting from the
pancreatic tissues by dissemination has documented in human
subjects. Bacterial translocation from the oral and intestinal tract
leads the presence of Fusobacterium spp. within the pancreas. Also,
Fusobacterium spp. is associated with some inflammatory and
disorders, such as hepatic abscess [25,29] and pancreatic abscess
[28,130]. Furthermore, several studies have demonstrated that the
oral microbiome overlaps with the other organs microbial such as
intestinal microbiota and cause to different cancers, such as gastric
cancer, colorectal cancer and etc. [7,9,131,132]. Further studies are
needed to determine the role of Fusobacterium spp. in the
development of pancreatic cancer.

5. Conclusion

Fusobacterium nucleatum could be causative agent of malig-
nancy cancers such as colorectal cancer, pancreatic cancer and oral
squamous cell cancer. There are some uncertainty carcinogenesis
mechanisms about these bacteria, but we tried to review almost all
the known mechanisms. Improved oral hygiene, personal health,
use of probiotic food, quickly and effectively treated of infection
could prevent colorectal cancer, pancreatic cancer and oral cancer.
Finally, well-characterized virulence factors of F. nucleatum such as
FadA, Fap2, LPS and cell wall extracts may act effector molecules in
the shift of normal epithelial cells to tumor cells. These molecules
may provide novel drugs, targets and strategies for therapeutic
intervention.

Conflict of interest

Non to declare.

Acknowledgment

This study was supported by Drug Applied Research Center,
Tabriz University of Medical Sciences, Tabriz, Iran.

References

[1] M. Schiffman, P.E. Castle, J. Jeronimo, A.C. Rodriguez, S. Wacholder, Human
papillomavirus and cervical cancer, Lancet 370 (9590) (2007) 890–907.

[2] D. Mager, A. Haffajee, P. Devlin, C. Norris, M. Posner, J. Goodson, The salivary
microbiota as a diagnostic indicator of oral cancer: a descriptive, non-
randomized study of cancer-free and oral squamous cell carcinoma subjects,
J. Transl. Med. 3 (1) (2005) 27.

[3] C. Montalban, A. Santon, D. Boixeda, C. Bellas, Regression of gastric high grade
mucosa associated lymphoid tissue (MALT) lymphoma after Helicobacter
pylori eradication, Gut 9 (4) (2001) 584–587.

[4] S.E. Crowe, Helicobacter infection, chronic inflammation, and the
development of malignancy, Curr. Opin. Gastroenterol. 21 (1) (2005) 32–38.

[5] U. Dutta, P.K. Garg, R. Kumar, R.K. Tandon, Typhoid carriers among patients
with gallstones are at increased risk for carcinoma of the gallbladder, Am. J.
Gastroenterol. 95 (3) (2000) 784–787.

[6] V.K. Shukla, H. Singh, M. Pandey, S. Upadhyay, G. Nath, Carcinoma of the
gallbladder—is it a sequel of typhoid? Dig. Dis. Sci. 45 (5) (2000) 900–903.

[7] S.E. Whitmore, R.J. Lamont, Oral bacteria and cancer, PLoS Pathog. 10 (3)
(2014) e1003933.

[8] H.M. Martin, B.J. Campbell, C.A. Hart, C. Mpofu, M. Nayar, R. Singh, H. Englyst,
H.F. Williams, J.M. Rhodes, Enhanced Escherichia coli adherence and invasion
in Crohn’s disease and colon cancer, Gastroenterology 127 (1) (2004) 80–93.

http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0005
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0005
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0010
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0010
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0010
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0010
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0015
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0015
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0015
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0020
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0020
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0025
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0025
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0025
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0030
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0030
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0035
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0035
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0040
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0040
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0040
https://www.researchgate.net/publication/308401167_Role_of_oral_microbiome_on_oral_cancers_a_review?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/308401167_Role_of_oral_microbiome_on_oral_cancers_a_review?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/274011649_Association_of_Fusobacterium_species_in_pancreatic_cancer_tissues_with_molecular_features_and_prognosis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/261187822_Oral_Bacteria_and_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/261187822_Oral_Bacteria_and_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/261187822_Oral_Bacteria_and_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/261187822_Oral_Bacteria_and_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/226400846_Carcinoma_of_the_Gallbladder-Is_It_a_Sequel_of_Typhoid?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/226400846_Carcinoma_of_the_Gallbladder-Is_It_a_Sequel_of_Typhoid?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/49787440_Liver_abscess_caused_by_periodontal_bacterial_infection_with_Fusobacterium_necrophorum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/49742379_Fusobacterium_nucleatum_in_Periodontal_Health_and_Disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12605848_Typhoid_carriers_among_patients_with_gallstones_are_at_increased_risk_for_carcinoma_of_the_gallbladder?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12605848_Typhoid_carriers_among_patients_with_gallstones_are_at_increased_risk_for_carcinoma_of_the_gallbladder?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12605848_Typhoid_carriers_among_patients_with_gallstones_are_at_increased_risk_for_carcinoma_of_the_gallbladder?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11787630_Regression_of_gastric_high_grade_mucosa_associated_lymphoid_tissue_MALT_lymphoma_after_Helicobacter_pylori_eradication?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11787630_Regression_of_gastric_high_grade_mucosa_associated_lymphoid_tissue_MALT_lymphoma_after_Helicobacter_pylori_eradication?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11787630_Regression_of_gastric_high_grade_mucosa_associated_lymphoid_tissue_MALT_lymphoma_after_Helicobacter_pylori_eradication?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10952260_Liver_abscesses_due_to_Fusobacterium_spp_that_mimick_malignant_metastatic_liver_disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8473107_Enhanced_Escherichia_coli_adherence_and_invasion_in_Crohn's_disease_and_colon_cancer_1?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8473107_Enhanced_Escherichia_coli_adherence_and_invasion_in_Crohn's_disease_and_colon_cancer_1?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8473107_Enhanced_Escherichia_coli_adherence_and_invasion_in_Crohn's_disease_and_colon_cancer_1?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8044428_Helicobacter_infection_chronic_inflammation_and_the_development_of_malignancy?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8044428_Helicobacter_infection_chronic_inflammation_and_the_development_of_malignancy?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7755544_The_salivary_microbiota_as_a_diagnostic_indicator_of_oral_cancer_A_descriptive_non-randomized_study_of_cancer-free_and_oral_squamous_cell_carcinoma_subjects?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7755544_The_salivary_microbiota_as_a_diagnostic_indicator_of_oral_cancer_A_descriptive_non-randomized_study_of_cancer-free_and_oral_squamous_cell_carcinoma_subjects?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7755544_The_salivary_microbiota_as_a_diagnostic_indicator_of_oral_cancer_A_descriptive_non-randomized_study_of_cancer-free_and_oral_squamous_cell_carcinoma_subjects?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7755544_The_salivary_microbiota_as_a_diagnostic_indicator_of_oral_cancer_A_descriptive_non-randomized_study_of_cancer-free_and_oral_squamous_cell_carcinoma_subjects?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7109055_Viable_Bacteria_Present_within_Oral_Squamous_Cell_Carcinoma_Tissue?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==


P. Gholizadeh et al. / Biomedicine & Pharmacotherapy 89 (2017) 918–925 923
[9] P. Gholizadeh, H. Eslami, M. Yousefi, M. Asgharzadeh, M. Aghazadeh, H.S.
Kafil, Role of oral microbiome on oral cancers, a review, Biomed.
Pharmacother. 84 (2016) 552–558.

[10] K. Mitsuhashi, K. Nosho, Y. Sukawa, Y. Matsunaga, M. Ito, H. Kurihara, S.
Kanno, H. Igarashi, T. Naito, Y. Adachi, Association of Fusobacterium species
in pancreatic cancer tissues with molecular features and prognosis,
Oncotarget 6 (9) (2015) 7209.

[11] A.N. McCoy, F. Araujo-Perez, A. Azcarate-Peril, J.J. Yeh, R.S. Sandler, T.O. Keku,
Fusobacterium is associated with colorectal adenomas, PLoS One 8 (1) (2013)
e53653.

[12] A.D. Kostic, E. Chun, L. Robertson, J.N. Glickman, C.A. Gallini, M. Michaud, T.E.
Clancy, D.C. Chung, P. Lochhead, G.L. Hold, Fusobacterium nucleatum
potentiates intestinal tumorigenesis and modulates the tumor-immune
microenvironment, Cell Host Microbe 14 (2) (2013) 207–215.

[13] J. Biarc, I.S. Nguyen, A. Pini, F. Gossé, S. Richert, D. Thiersé, A. Van Dorsselaer, E.
Leize-Wagner, F. Raul, J.-P. Klein, Carcinogenic properties of proteins with
pro-inflammatory activity from Streptococcus infantarius (formerly S. bovis),
Carcinogenesis 25 (8) (2004) 1477–1484.

[14] S. Ellmerich, M. Schöller, B. Duranton, F. Gossé, M. Galluser, J.-P. Klein, F. Raul,
Promotion of intestinal carcinogenesis by Streptococcus bovis,
Carcinogenesis 1 (4) (2000) 753–756.

[15] H. Koyi, E. Branden, J. Gnarpe, H. Gnarpe, B. Steen, An association between
chronic infection with Chlamydia pneumoniae and lung cancer. A
prospective 2-year studynote, Apmis 109 (9) (2001) 572–580.

[16] A.K. Chaturvedi, C.A. Gaydos, P. Agreda, J.P. Holden, N. Chatterjee, J.J. Goedert,
N.E. Caporaso, E.A. Engels, Chlamydia pneumoniae infection and risk for lung
cancer, Cancer Epidemiol. Biomark. Prev. 19 (6) (2010) 1498–1505.

[17] J.-P. Nougayrède, F. Taieb, J. De Rycke, E. Oswald, Cyclomodulins: bacterial
effectors that modulate the eukaryotic cell cycle, Trends Microbiol. 13 (3)
(2005) 103–110.

[18] D. Martin, J. Gutkind, Human tumor-associated viruses and new insights into
the molecular mechanisms of cancer, Oncogene 27 (2008) S31–S42.

[19] H. Kuper, H.O. Adami, D. Trichopoulos, Infections as a major preventable
cause of human cancer, J. Intern. Med. 248 (3) (2000) 171–183.

[20] M. Lara-Tejero, J.E. Galán, A bacterial toxin that controls cell cycle progression
as a deoxyribonuclease I-like protein, Science 290 (5490) (2000) 354–357.

[21] A. Bolstad, H. Jensen, V. Bakken, Taxonomy, biology, and periodontal aspects
of Fusobacterium nucleatum, Clin. Microbiol. Rev. 9 (1) (1996) 55–71.

[22] Y.W. Han, W. Shi, G.T.-J. Huang, S.K. Haake, N.-H. Park, H. Kuramitsu, R.J.
Genco, Interactions between periodontal bacteria and human oral epithelial
cells: Fusobacterium nucleatum adheres to and invades epithelial cells,
Infect. Immun. 68 (6) (2000) 3140–3146.

[23] A.D. Kostic, R.J. Xavier, D. Gevers, The microbiome in inflammatory bowel
disease: current status and the future ahead, Gastroenterology 146 (6) (2014)
1489–1499.

[24] I. Brook, R. Walker, The relationship between Fusobacterium species and
other flora in mixed infection, J. Med. Microbiol. 21 (2) (1986) 93–100.

[25] N. Athavale, D. Leitch, P. Cowling, Liver abscesses due to Fusobacterium spp.
that mimick malignant metastatic liver disease, Eur. J. Clin. Microbiol. Infect.
Dis. 21 (12) (2002) 884–886.

[26] X.Y. Han, J.S. Weinberg, S.S. Prabhu, S.J. Hassenbusch, G.N. Fuller, J.J. Tarrand,
D.P. Kontoyianni, Fusobacterial brain abscess: a review of five cases and an
analysis of possible pathogenesis, J. Neurosurg. 9 (4) (2003) 693–700.

[27] A. Kai, F. Cooke, N. Antoun, C. Siddharthan, O. Sule, A rare presentation of
ventriculitis and brain abscess caused by Fusobacterium nucleatum, J. Med.
Microbiol. 57 (5) (2008) 668–671.

[28] B. Signat, C. Roques, P. Poulet, D. Duffaut, Role of Fusobacterium nucleatum in
periodontal health and disease, Curr. Issues Mol. Biol. 13 (2) (2011) 25–36.

[29] M. Yoneda, S. Kato, H. Mawatari, H. Kirikoshi, K. Imajo, K. Fujita, H. Endo, H.
Takahashi, M. Inamori, N. Kobayashi, Liver abscess caused by periodontal
bacterial infection with Fusobacterium necrophorum, Hepatol. Res. 41 (2)
(2011) 194–196.

[30] J. Bagan, G. Sarrion, Y. Jimenez, Oral cancer: clinical features, Oral Oncol. 46
(6) (2010) 414–417.

[31] J.D. Potter, D. Hunter, Colorectal cancer: epidemiology, Genetics of Colorectal
Cancer, Springer, 2009, pp. 5–25.

[32] R.L. Siegel, K.D. Miller, A. Jemal, Cancer statistics, 2016, CA Cancer J. Clin. 66
(1) (2016) 7–30.

[33] G.J. Krejs, Pancreatic cancer: epidemiology and risk factors, Dig. Dis. 28 (2)
(2010) 355–358.

[34] M. Castellarin, R.L. Warren, J.D. Freeman, L. Dreolini, M. Krzywinski, J. Strauss,
R. Barnes, P. Watson, E. Allen-Vercoe, R.A. Moore, Fusobacterium nucleatum
infection is prevalent in human colorectal carcinoma, Genome Res. 22 (2)
(2012) 299–306.

[35] W.S. Garrett, S. Punit, C.A. Gallini, M. Michaud, D. Zhang, K.S. Sigrist, G.M.
Lord, J.N. Glickman, L.H. Glimcher, Colitis-associated colorectal cancer driven
by T-bet deficiency in dendritic cells, Cancer Cell 16 (3) (2009) 208–219.

[36] A.D. Kostic, D. Gevers, C.S. Pedamallu, M. Michaud, F. Duke, A.M. Earl, A.I.
Ojesina, J. Jung, A.J. Bass, J. Tabernero, Genomic analysis identifies association
of Fusobacterium with colorectal carcinoma, Genome Res. 2 (2) (2012) 292–
298.

[37] J.M. Uronis, M. Mühlbauer, H.H. Herfarth, T.C. Rubinas, G.S. Jones, C. Jobin,
Modulation of the intestinal microbiota alters colitis-associated colorectal
cancer susceptibility, PLoS One 4 (6) (2009) e6026.

[38] J. Abed, Johanna E.M. Emgård, G. Zamir, M. Faroja, G. Almogy, A. Grenov, A. Sol,
R. Naor, E. Pikarsky, Karine A. Atlan, A. Mellul, S. Chaushu, Abigail L. Manson,
Ashlee M. Earl, N. Ou, Caitlin A. Brennan, Wendy S. Garrett, G. Bachrach, Fap2
mediates Fusobacterium nucleatum colorectal adenocarcinoma enrichment
by binding to tumor-expressed Gal-GalNAc, Cell Host Microbe 20 (2) (2016)
215–225.

[39] C. Gur, Y. Ibrahim, B. Isaacson, R. Yamin, J. Abed, M. Gamliel, J. Enk, Y. Bar-On,
N. Stanietsky-Kaynan, S. Coppenhagen-Glazer, Binding of the Fap2 protein of
Fusobacterium nucleatum to human inhibitory receptor TIGIT protects
tumors from immune cell attack, Immunity 42 (2) (2015) 344–355.

[40] N. Stanietsky, H. Simic, J. Arapovic, A. Toporik, O. Levy, A. Novik, Z. Levine, M.
Beiman, L. Dassa, H. Achdout, The interaction of TIGIT with PVR and PVRL2
inhibits human NK cell cytotoxicity, Proc. Natl. Acad. Sci. 106 (42) (2009)
17858–17863.

[41] N. Sanapareddy, R.M. Legge, B. Jovov, A. McCoy, L. Burcal, F. Araujo-Perez, T.A.
Randall, J. Galanko, A. Benson, R.S. Sandler, Increased rectal microbial
richness is associated with the presence of colorectal adenomas in humans,
ISME J. 6 (10) (2012) 1858–1868.

[42] B.-Z. Qian, J.W. Pollard, Macrophage diversity enhances tumor progression
and metastasis, Cell 141 (1) (2010) 39–51.

[43] X.J. Shen, J.F. Rawls, T.A. Randall, L. Burcall, C. Mpande, N. Jenkins, B. Jovov, Z.
Abdo, R.S. Sandler, T.O. Keku, Molecular characterization of mucosal adherent
bacteria and associations with colorectal adenomas, Gut Microbes 1 (3)
(2010) 138–147.

[44] L.M. Coussens, J.W. Pollard, Leukocytes in mammary development and
cancer, Cold Spring Harbor Perspect. Biol. 3 (3) (2011) a003285.

[45] C.M. Ghajar, On leukocytes in mammary development and cancer, Cold
Spring Harbor Perspect. Biol. 4 (5) (2012) a013276.

[46] D.I. Gabrilovich, S. Ostrand-Rosenberg, V. Bronte, Coordinated regulation of
myeloid cells by tumours, Nat. Rev. Immunol. 12 (4) (2012) 253–268.

[47] D.I. Gabrilovich, S. Nagaraj, Myeloid-derived suppressor cells as regulators of
the immune system, Nat. Rev. Immunol. 9 (3) (2009) 162–174.

[48] A. Keskinege, S. Elgün, E. Yilmaz, Possible implications of arginase and
diamine oxidase in prostatic carcinoma, Cancer Detect. Prev. 25 (1) (2000)
76–79.

[49] Z. Porembska, G. Luboi�nski, A. Chrzanowska, M. Mielczarek, J. Magnuska, A.
Bara�nczyk-Ku�zma, Arginase in patients with breast cancer, Clin. Chim. Acta
328 (1) (2003) 105–111.

[50] S.S. Gökmen, A.C. Aygit, M.S. Ayhan, F. Yorulmaz, Ş. Gülen, Significance of
arginase and ornithine in malignant tumors of the human skin, J. Lab. Clin.
Med. 137 (5) (2001) 340–344.

[51] Z. Porembska, A. Skwarek, M. Mielczarek, A. Bara�nczyk-Ku�zma, Serum
arginase activity in postsurgical monitoring of patients with colorectal
carcinoma, Cancer 94 (11) (2002) 2930–2934.

[52] V. Bronte, P. Serafini, C. De Santo, I. Marigo, V. Tosello, A. Mazzoni, D.M. Segal,
C. Staib, M. Lowel, G. Sutter, IL-4-induced arginase 1 suppresses alloreactive T
cells in tumor-bearing mice, J. Immunol. 170 (1) (2003) 270–278.

[53] P.C. Rodriguez, D.G. Quiceno, J. Zabaleta, B. Ortiz, A.H. Zea, M.B. Piazuelo, A.
Delgado, P. Correa, J. Brayer, E.M. Sotomayor, Arginase I production in the
tumor microenvironment by mature myeloid cells inhibits T-cell receptor
expression and antigen-specific T-cell responses, Cancer Res. 64 (16) (2004)
5839–5849.

[54] V. Bronte, P. Serafini, A. Mazzoni, D.M. Segal, P. Zanovello, L-arginine
metabolism in myeloid cells controls T-lymphocyte functions, Trends
Immunol. 24 (6) (2003) 301–305.

[55] S.D. Cederbaum, H. Yu, W.W. Grody, R.M. Kern, P. Yoo, R.K. Iyer, Arginases I
and II: do their functions overlap? Mol. Genet. Metab. 81 (2004) 38–44.

[56] M.A. Medina, A.R. Quesada, I.N. de Castro, F. Sánchez-Jiménez, Histamine,
polyamines, and cancer, Biochem. Pharmacol. 57 (12) (1999) 1341–1344.

[57] P. Kocna, P. Fri9c, M. Zavoral, T. Pelech, Arginase activity determination a
marker of large bowel mucosa proliferation, Clin. Chem. Lab. Med. 34 (8)
(1996) 619–624.

[58] L.E. Davel, M.A.A. Jasnis, E. De la Torre, T. Gotoh, M. Diament, G. Magenta, E.
Sacerdote de Lustig, M.A.E. Sales, Arginine metabolic pathways involved in
the modulation of tumor-induced angiogenesis by macrophages, FEBS Lett.
532 (1–2) (2002) 216–220.

[59] P. Serafini, I. Borrello, V. Bronte, Myeloid suppressor cells in cancer:
recruitment, phenotype, properties, and mechanisms of immune
suppression, Seminars in Cancer Biology (2006) 53–65 (Elsevier).

[60] Y. Xia, L.J. Roman, B.S.S. Masters, J.L. Zweier, Inducible nitric-oxide synthase
generates superoxide from the reductase domain, J. Biol. Chem. 273 (35)
(1998) 22635–22639.

[61] S. Kusmartsev, Y. Nefedova, D. Yoder, D.I. Gabrilovich, Antigen-specific
inhibition of CD8+ T cell response by immature myeloid cells in cancer is
mediated by reactive oxygen species, J. Immunol. 172 (2) (2004) 989–999.

[62] A. Mazzoni, V. Bronte, A. Visintin, J.H. Spitzer, E. Apolloni, P. Serafini, P.
Zanovello, D.M. Segal, Myeloid suppressor lines inhibit T cell responses by an
NO-dependent mechanism, J. Immunol. 168 (2) (2002) 689–695.

[63] P. Dharmani, J. Strauss, C. Ambrose, E. Allen-Vercoe, K. Chadee,
Fusobacterium nucleatum infection of colonic cells stimulates MUC2
mucin and tumor necrosis factor alpha, Infect. Immun. 79 (7) (2011) 2597–
2607.

[64] G. Trinchieri, Cancer and inflammation: an old intuition with rapidly evolving
new concepts, Annu. Rev. Immunol. 30 (2012) 677–706.

[65] M.S. Hayden, S. Ghosh, NF-kB, the first quarter-century: remarkable progress
and outstanding questions, Genes Dev. 26 (3) (2012) 203–234.

[66] A. Ikegami, P. Chung, Y.W. Han, Complementation of the fadA mutation in
Fusobacterium nucleatum demonstrates that the surface-exposed adhesin

http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0045
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0045
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0045
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0050
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0050
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0050
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0050
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0055
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0055
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0055
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0060
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0060
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0060
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0060
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0065
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0065
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0065
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0065
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0070
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0070
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0070
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0075
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0075
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0075
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0080
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0080
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0080
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0085
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0085
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0085
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0090
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0090
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0095
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0095
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0100
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0100
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0105
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0105
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0110
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0110
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0110
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0110
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0115
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0115
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0115
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0120
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0120
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0125
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0125
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0125
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0130
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0130
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0130
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0135
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0135
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0135
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0140
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0140
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0145
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0145
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0145
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0145
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0150
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0150
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0155
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0155
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0160
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0160
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0165
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0165
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0170
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0170
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0170
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0170
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0175
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0175
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0175
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0180
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0180
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0180
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0180
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0185
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0185
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0185
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0190
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0190
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0190
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0190
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0190
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0190
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0195
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0195
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0195
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0195
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0200
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0200
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0200
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0200
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0205
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0205
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0205
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0205
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0210
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0210
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0215
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0215
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0215
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0215
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0220
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0220
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0225
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0225
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0230
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0230
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0235
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0235
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0240
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0240
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0240
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0245
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0245
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0245
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0250
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0250
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0250
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0255
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0255
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0255
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0260
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0260
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0260
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0265
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0265
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0265
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0265
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0265
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0270
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0270
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0270
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0275
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0275
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0280
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0280
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0285
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0285
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0285
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0290
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0290
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0290
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0290
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0295
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0295
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0295
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0300
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0300
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0300
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0305
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0305
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0305
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0310
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0310
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0310
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0315
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0315
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0315
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0315
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0320
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0320
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0325
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0325
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0330
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0330
https://www.researchgate.net/publication/308401167_Role_of_oral_microbiome_on_oral_cancers_a_review?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/308401167_Role_of_oral_microbiome_on_oral_cancers_a_review?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/308401167_Role_of_oral_microbiome_on_oral_cancers_a_review?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/274011649_Association_of_Fusobacterium_species_in_pancreatic_cancer_tissues_with_molecular_features_and_prognosis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/274011649_Association_of_Fusobacterium_species_in_pancreatic_cancer_tissues_with_molecular_features_and_prognosis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/274011649_Association_of_Fusobacterium_species_in_pancreatic_cancer_tissues_with_molecular_features_and_prognosis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/274011649_Association_of_Fusobacterium_species_in_pancreatic_cancer_tissues_with_molecular_features_and_prognosis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/272296399_Binding_of_the_Fap2_Protein_of_Fusobacterium_nucleatum_to_Human_Inhibitory_Receptor_TIGIT_Protects_Tumors_from_Immune_Cell_Attack?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/272296399_Binding_of_the_Fap2_Protein_of_Fusobacterium_nucleatum_to_Human_Inhibitory_Receptor_TIGIT_Protects_Tumors_from_Immune_Cell_Attack?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/272296399_Binding_of_the_Fap2_Protein_of_Fusobacterium_nucleatum_to_Human_Inhibitory_Receptor_TIGIT_Protects_Tumors_from_Immune_Cell_Attack?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/272296399_Binding_of_the_Fap2_Protein_of_Fusobacterium_nucleatum_to_Human_Inhibitory_Receptor_TIGIT_Protects_Tumors_from_Immune_Cell_Attack?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/260374207_The_Microbiome_in_Inflammatory_Bowel_Disease_Current_Status_and_the_Future_Ahead?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/260374207_The_Microbiome_in_Inflammatory_Bowel_Disease_Current_Status_and_the_Future_Ahead?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/260374207_The_Microbiome_in_Inflammatory_Bowel_Disease_Current_Status_and_the_Future_Ahead?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/255974358_Fusobacterium_nucleatum_Potentiates_Intestinal_Tumorigenesis_and_Modulates_the_Tumor-Immune_Microenvironment?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/255974358_Fusobacterium_nucleatum_Potentiates_Intestinal_Tumorigenesis_and_Modulates_the_Tumor-Immune_Microenvironment?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/255974358_Fusobacterium_nucleatum_Potentiates_Intestinal_Tumorigenesis_and_Modulates_the_Tumor-Immune_Microenvironment?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/255974358_Fusobacterium_nucleatum_Potentiates_Intestinal_Tumorigenesis_and_Modulates_the_Tumor-Immune_Microenvironment?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/234704933_Fusobacterium_Is_Associated_with_Colorectal_Adenomas?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/234704933_Fusobacterium_Is_Associated_with_Colorectal_Adenomas?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/234704933_Fusobacterium_Is_Associated_with_Colorectal_Adenomas?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/231583039_Fusobacterial_brain_abscess_A_review_of_five_cases_and_an_analysis_of_possible_pathogenesis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/231583039_Fusobacterial_brain_abscess_A_review_of_five_cases_and_an_analysis_of_possible_pathogenesis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/231583039_Fusobacterial_brain_abscess_A_review_of_five_cases_and_an_analysis_of_possible_pathogenesis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/225058394_Increased_rectal_microbial_richness_is_associated_with_the_presence_of_colorectal_adenomas_in_humans?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/225058394_Increased_rectal_microbial_richness_is_associated_with_the_presence_of_colorectal_adenomas_in_humans?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/225058394_Increased_rectal_microbial_richness_is_associated_with_the_presence_of_colorectal_adenomas_in_humans?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/225058394_Increased_rectal_microbial_richness_is_associated_with_the_presence_of_colorectal_adenomas_in_humans?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/221904480_Coordinated_regulation_of_myeloid_cells_by_tumours?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/221904480_Coordinated_regulation_of_myeloid_cells_by_tumours?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/221803655_NF-B_the_first_quarter-century_Remarkable_progress_and_outstanding_questions?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/221803655_NF-B_the_first_quarter-century_Remarkable_progress_and_outstanding_questions?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/221728859_Cancer_and_Inflammation_An_Old_Intuition_with_Rapidly_Evolving_New_Concepts?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/221728859_Cancer_and_Inflammation_An_Old_Intuition_with_Rapidly_Evolving_New_Concepts?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51727728_Genomic_analysis_identifies_association_of_Fusobacterium_with_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51727728_Genomic_analysis_identifies_association_of_Fusobacterium_with_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51727728_Genomic_analysis_identifies_association_of_Fusobacterium_with_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51727728_Genomic_analysis_identifies_association_of_Fusobacterium_with_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51727727_Fusobacterium_nucleatum_infection_is_prevalent_in_human_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51727727_Fusobacterium_nucleatum_infection_is_prevalent_in_human_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51727727_Fusobacterium_nucleatum_infection_is_prevalent_in_human_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51727727_Fusobacterium_nucleatum_infection_is_prevalent_in_human_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51440347_Human_tumor-associated_viruses_and_new_insights_into_the_molecular_mechanisms_of_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51440347_Human_tumor-associated_viruses_and_new_insights_into_the_molecular_mechanisms_of_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51092824_Fusobacterium_nucleatum_Infection_of_Colonic_Cells_Stimulates_MUC2_Mucin_and_Tumor_Necrosis_Factor_Alpha?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51092824_Fusobacterium_nucleatum_Infection_of_Colonic_Cells_Stimulates_MUC2_Mucin_and_Tumor_Necrosis_Factor_Alpha?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51092824_Fusobacterium_nucleatum_Infection_of_Colonic_Cells_Stimulates_MUC2_Mucin_and_Tumor_Necrosis_Factor_Alpha?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51092824_Fusobacterium_nucleatum_Infection_of_Colonic_Cells_Stimulates_MUC2_Mucin_and_Tumor_Necrosis_Factor_Alpha?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/49787440_Liver_abscess_caused_by_periodontal_bacterial_infection_with_Fusobacterium_necrophorum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/49787440_Liver_abscess_caused_by_periodontal_bacterial_infection_with_Fusobacterium_necrophorum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/49787440_Liver_abscess_caused_by_periodontal_bacterial_infection_with_Fusobacterium_necrophorum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/49787440_Liver_abscess_caused_by_periodontal_bacterial_infection_with_Fusobacterium_necrophorum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/49742379_Fusobacterium_nucleatum_in_Periodontal_Health_and_Disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/49742379_Fusobacterium_nucleatum_in_Periodontal_Health_and_Disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/46124698_Pancreatic_Cancer_Epidemiology_and_Risk_Factors?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/46124698_Pancreatic_Cancer_Epidemiology_and_Risk_Factors?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/45952331_Molecular_characterization_of_mucosal_adherent_bacteria_and_associations_with_colorectal_adenomas?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/45952331_Molecular_characterization_of_mucosal_adherent_bacteria_and_associations_with_colorectal_adenomas?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/45952331_Molecular_characterization_of_mucosal_adherent_bacteria_and_associations_with_colorectal_adenomas?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/45952331_Molecular_characterization_of_mucosal_adherent_bacteria_and_associations_with_colorectal_adenomas?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/44629657_Chlamydia_pneumoniae_Infection_and_Risk_for_Lung_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/44629657_Chlamydia_pneumoniae_Infection_and_Risk_for_Lung_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/44629657_Chlamydia_pneumoniae_Infection_and_Risk_for_Lung_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/43182938_Oral_cancer_Clinical_features?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/43182938_Oral_cancer_Clinical_features?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/43049640_Macrophage_Diversity_Enhances_Tumor_Progression_and_Metastasis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/43049640_Macrophage_Diversity_Enhances_Tumor_Progression_and_Metastasis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26881478_The_interaction_of_TIGIT_with_PVR_and_PVRL2_inhibits_human_NK_cell_cytotoxicity?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26881478_The_interaction_of_TIGIT_with_PVR_and_PVRL2_inhibits_human_NK_cell_cytotoxicity?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26881478_The_interaction_of_TIGIT_with_PVR_and_PVRL2_inhibits_human_NK_cell_cytotoxicity?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26881478_The_interaction_of_TIGIT_with_PVR_and_PVRL2_inhibits_human_NK_cell_cytotoxicity?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26791792_Colitis-Associated_Colorectal_Cancer_Driven_by_T-bet_Deficiency_in_Dendritic_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26791792_Colitis-Associated_Colorectal_Cancer_Driven_by_T-bet_Deficiency_in_Dendritic_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26791792_Colitis-Associated_Colorectal_Cancer_Driven_by_T-bet_Deficiency_in_Dendritic_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26315571_Modulation_of_the_Intestinal_Microbiota_Alters_Colitis-Associated_Colorectal_Cancer_Susceptibility?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26315571_Modulation_of_the_Intestinal_Microbiota_Alters_Colitis-Associated_Colorectal_Cancer_Susceptibility?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26315571_Modulation_of_the_Intestinal_Microbiota_Alters_Colitis-Associated_Colorectal_Cancer_Susceptibility?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/20219147_The_relationship_between_Fusobacterium_species_and_other_flora_in_mixed_infection?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/20219147_The_relationship_between_Fusobacterium_species_and_other_flora_in_mixed_infection?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/14534760_Taxonomy_Biology_and_Periodontal_Aspects_of_Fusobacterium_nucleatum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/14534760_Taxonomy_Biology_and_Periodontal_Aspects_of_Fusobacterium_nucleatum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/13572283_Inducible_Nitric-oxide_Synthase_Generates_Superoxide_from_the_Reductase_Domain?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/13572283_Inducible_Nitric-oxide_Synthase_Generates_Superoxide_from_the_Reductase_Domain?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/13572283_Inducible_Nitric-oxide_Synthase_Generates_Superoxide_from_the_Reductase_Domain?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12563599_Promotion_of_intestinal_carcinogenesis_by_Streptococcus_bovis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12563599_Promotion_of_intestinal_carcinogenesis_by_Streptococcus_bovis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12563599_Promotion_of_intestinal_carcinogenesis_by_Streptococcus_bovis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12502405_Interactions_between_Periodontal_Bacteria_and_Human_Oral_Epithelial_Cells_Fusobacterium_nucleatum_Adheres_to_and_Invades_Epithelial_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12502405_Interactions_between_Periodontal_Bacteria_and_Human_Oral_Epithelial_Cells_Fusobacterium_nucleatum_Adheres_to_and_Invades_Epithelial_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12502405_Interactions_between_Periodontal_Bacteria_and_Human_Oral_Epithelial_Cells_Fusobacterium_nucleatum_Adheres_to_and_Invades_Epithelial_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12502405_Interactions_between_Periodontal_Bacteria_and_Human_Oral_Epithelial_Cells_Fusobacterium_nucleatum_Adheres_to_and_Invades_Epithelial_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12349895_Infection_as_a_maior_preventable_cause_of_human_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12349895_Infection_as_a_maior_preventable_cause_of_human_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12293039_A_Bacterial_Toxin_That_Controls_Cell_Cycle_Progression_as_a_Deoxyribonuclease_I-Like_Protein?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12293039_A_Bacterial_Toxin_That_Controls_Cell_Cycle_Progression_as_a_Deoxyribonuclease_I-Like_Protein?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12063507_Possible_implications_of_arginase_and_diamine_oxidase_in_prostatic_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12063507_Possible_implications_of_arginase_and_diamine_oxidase_in_prostatic_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12063507_Possible_implications_of_arginase_and_diamine_oxidase_in_prostatic_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11579984_Myeloid_Suppressor_Lines_Inhibit_T_Cell_Responses_by_an_NO-Dependent_Mechanism?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11579984_Myeloid_Suppressor_Lines_Inhibit_T_Cell_Responses_by_an_NO-Dependent_Mechanism?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11579984_Myeloid_Suppressor_Lines_Inhibit_T_Cell_Responses_by_an_NO-Dependent_Mechanism?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11483564_An_association_between_chronic_infection_with_Chlamydia_pneumoniae_and_lung_cancer_A_prospective_2-year_study?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11483564_An_association_between_chronic_infection_with_Chlamydia_pneumoniae_and_lung_cancer_A_prospective_2-year_study?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11483564_An_association_between_chronic_infection_with_Chlamydia_pneumoniae_and_lung_cancer_A_prospective_2-year_study?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11264078_Serum_arginase_activity_in_postsurgical_monitoring_of_patients_with_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11264078_Serum_arginase_activity_in_postsurgical_monitoring_of_patients_with_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11264078_Serum_arginase_activity_in_postsurgical_monitoring_of_patients_with_colorectal_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11010089_Arginine_metabolic_pathways_involved_in_the_modulation_of_tumor-induced_angiogenesis_by_macrophages?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11010089_Arginine_metabolic_pathways_involved_in_the_modulation_of_tumor-induced_angiogenesis_by_macrophages?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11010089_Arginine_metabolic_pathways_involved_in_the_modulation_of_tumor-induced_angiogenesis_by_macrophages?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11010089_Arginine_metabolic_pathways_involved_in_the_modulation_of_tumor-induced_angiogenesis_by_macrophages?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10952260_Liver_abscesses_due_to_Fusobacterium_spp_that_mimick_malignant_metastatic_liver_disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10952260_Liver_abscesses_due_to_Fusobacterium_spp_that_mimick_malignant_metastatic_liver_disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10952260_Liver_abscesses_due_to_Fusobacterium_spp_that_mimick_malignant_metastatic_liver_disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10923494_Arginase_in_patients_with_breast_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10923494_Arginase_in_patients_with_breast_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10923494_Arginase_in_patients_with_breast_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10705415_L-arginine_metabolism_in_myeloid_cells_controls_T-lymphocyte_functions?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10705415_L-arginine_metabolism_in_myeloid_cells_controls_T-lymphocyte_functions?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/10705415_L-arginine_metabolism_in_myeloid_cells_controls_T-lymphocyte_functions?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8933125_Antigen-Specific_Inhibition_of_CD8_T_Cell_Response_by_Immature_Myeloid_Cells_in_Cancer_Is_Mediated_by_Reactive_Oxygen_Species?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8933125_Antigen-Specific_Inhibition_of_CD8_T_Cell_Response_by_Immature_Myeloid_Cells_in_Cancer_Is_Mediated_by_Reactive_Oxygen_Species?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8933125_Antigen-Specific_Inhibition_of_CD8_T_Cell_Response_by_Immature_Myeloid_Cells_in_Cancer_Is_Mediated_by_Reactive_Oxygen_Species?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8904307_Carcinogenic_properties_of_proteins_with_pro-inflammatory_activity_from_Streptococcus_infantarius_formerly_Sbovis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8904307_Carcinogenic_properties_of_proteins_with_pro-inflammatory_activity_from_Streptococcus_infantarius_formerly_Sbovis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8904307_Carcinogenic_properties_of_proteins_with_pro-inflammatory_activity_from_Streptococcus_infantarius_formerly_Sbovis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8904307_Carcinogenic_properties_of_proteins_with_pro-inflammatory_activity_from_Streptococcus_infantarius_formerly_Sbovis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8649946_Arginases_I_and_II_do_their_functions_overlap?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8649946_Arginases_I_and_II_do_their_functions_overlap?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8397378_Arginase_I_production_in_the_tumor_microenvironment_by_mature_myeloid_cells_inhibits_T-cell_receptor_expression_and_antigen-specific_T-cell_responses?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8397378_Arginase_I_production_in_the_tumor_microenvironment_by_mature_myeloid_cells_inhibits_T-cell_receptor_expression_and_antigen-specific_T-cell_responses?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8397378_Arginase_I_production_in_the_tumor_microenvironment_by_mature_myeloid_cells_inhibits_T-cell_receptor_expression_and_antigen-specific_T-cell_responses?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8397378_Arginase_I_production_in_the_tumor_microenvironment_by_mature_myeloid_cells_inhibits_T-cell_receptor_expression_and_antigen-specific_T-cell_responses?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8397378_Arginase_I_production_in_the_tumor_microenvironment_by_mature_myeloid_cells_inhibits_T-cell_receptor_expression_and_antigen-specific_T-cell_responses?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7995657_Cyclomodulins_Bacterial_effectors_that_modulate_the_eukaryotic_cell_cycle?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7995657_Cyclomodulins_Bacterial_effectors_that_modulate_the_eukaryotic_cell_cycle?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7995657_Cyclomodulins_Bacterial_effectors_that_modulate_the_eukaryotic_cell_cycle?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7594417_Myeloid_suppressor_cells_in_cancer_Recruitment_phenotype_properties_and_mechanisms_of_immune_suppression?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7594417_Myeloid_suppressor_cells_in_cancer_Recruitment_phenotype_properties_and_mechanisms_of_immune_suppression?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7594417_Myeloid_suppressor_cells_in_cancer_Recruitment_phenotype_properties_and_mechanisms_of_immune_suppression?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/6148205_IL-4-Induced_Arginase_1_Suppresses_Alloreactive_T_Cells_in_Tumor-Bearing_Mice?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/6148205_IL-4-Induced_Arginase_1_Suppresses_Alloreactive_T_Cells_in_Tumor-Bearing_Mice?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/6148205_IL-4-Induced_Arginase_1_Suppresses_Alloreactive_T_Cells_in_Tumor-Bearing_Mice?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/5415522_A_rare_presentation_of_ventriculitis_and_brain_abscess_caused_by_Fusobacterium_nucleatum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/5415522_A_rare_presentation_of_ventriculitis_and_brain_abscess_caused_by_Fusobacterium_nucleatum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/5415522_A_rare_presentation_of_ventriculitis_and_brain_abscess_caused_by_Fusobacterium_nucleatum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==


924 P. Gholizadeh et al. / Biomedicine & Pharmacotherapy 89 (2017) 918–925
promotes cellular invasion and placental colonization, Infect. Immun. 77 (7)
(2009) 3075–3079.

[67] Y.W. Han, A. Ikegami, C. Rajanna, H.I. Kawsar, Y. Zhou, M. Li, H.T. Sojar, R.J.
Genco, H.K. Kuramitsu, C.X. Deng, Identification and characterization of a
novel adhesin unique to oral fusobacteria, J. Bacteriol. 187 (15) (2005) 5330–
5340.

[68] S. Nithianantham, M. Xu, M. Yamada, A. Ikegami, M. Shoham, Y.W. Han,
Crystal structure of FadA adhesin from Fusobacterium nucleatum reveals a
novel oligomerization motif, the leucine chain, J. Biol. Chem. 284 (6) (2009)
3865–3872.

[69] M. Xu, M. Yamada, M. Li, H. Liu, S.G. Chen, Y.W. Han, FadA from Fusobacterium
nucleatum utilizes both secreted and nonsecreted forms for functional
oligomerization for attachment and invasion of host cells, J. Biol. Chem. 282
(34) (2007) 25000–25009.

[70] B.M. Gumbiner, Regulation of cadherin-mediated adhesion in
morphogenesis, Nat. Rev. Mol. Cell Biol. 6 (8) (2005) 622–634.

[71] Y. Fardini, X. Wang, S. Témoin, S. Nithianantham, D. Lee, M. Shoham, Y.W.
Han, Fusobacterium nucleatum adhesin FadA binds vascular endothelial
cadherin and alters endothelial integrity, Mol. Microbiol. 82 (6) (2011) 1468–
1480.

[72] M.R. Rubinstein, X. Wang, W. Liu, Y. Hao, G. Cai, Y.W. Han, Fusobacterium
nucleatum promotes colorectal carcinogenesis by modulating E-cadherin/
b-catenin signaling via its FadA adhesin, Cell Host Microbe 14 (2) (2013) 195–
206.

[73] S.E. Sahingur, W.A. Yeudall, Chemokine function in periodontal disease and
oral cavity cancer, Front. Immunol. 6 (2015).

[74] T.L. Le, S.R. Joseph, J.L. Stow, Protein kinase C regulates endocytosis and
recycling of E-cadherin, Am. J. Physiol. Cell Physiol. 283 (2) (2002) C489–
C499.

[75] J. Roose, H. Clevers, TCF transcription factors: molecular switches in
carcinogenesis, Biochim. Biophys. Acta (BBA) Rev. Cancer 1424 (2) (1999)
M23–M37.

[76] P. Polakis, M. Hart, B. Rubinfeld, Defects in the regulation of b-catenin in
colorectal cancer, Colon Cancer Prevention, Springer, 1999, pp. 23–32.

[77] P. Marsh, Oral ecology and its impact on oral microbial diversity, Oral
Bacterial Ecol. (2000) 11–65.

[78] Y. Kudo, H. Tada, N. Fujiwara, Y. Tada, T. Tsunematsu, Y. Miyake, N. Ishimaru,
Oral environment and cancer, Genes Environ. 38 (1) (2016) 13.

[79] N. Chocolatewala, P. Chaturvedi, R. Desale, The role of bacteria in oral cancer,
Indian J. Med. Paediatr. Oncol. 31 (4) (2010) 126.

[80] V. Grover, A. Kapoor, K. Sehgal, G. Kaur, Chronic inflammation and
carcinogenesis–emerging role of chronic inflammatory periodontal
disease, Cancer Res. Front. 2 (2) (2016) 200–225.

[81] C. Estilo, P. O-charoenrat, S. Talbot, N. Socci, D. Carlson, R. Ghossein, T.
Williams, Y. Yonekawa, Y. Ramanathan, J. Boyle, Oral tongue cancer gene
expression profiling: identification of novel potential prognosticators by
oligonucleotide microarray analysis, BMC Cancer 9 (2009).

[82] B.J. Davidson, T. Hsu, S.P. Schantz, The genetics of tobacco-induced
malignancy, Arch. Otolaryngol. Head Neck Surg. 119 (11) (1993) 1198–1205.

[83] P. Dwivedi, S. Mallya, A. Dongari-Bagtzoglou, A novel immunocompetent
murine model for Candida albicans-promoted oral epithelial dysplasia, Med.
Mycol. 47 (2) (2009) 157–167.

[84] A. Garro, C. Lieber, Alcohol and cancer, Annu. Rev. Pharmacol. Toxicol. 30 (1)
(1990) 219–249.

[85] R.P. Hill, I. Tannock, The Basic Science of Oncology, Pergamon Press, 1987.
[86] S.J. Hooper, M.J. Wilson, S.J. Crean, Exploring the link between

microorganisms and oral cancer: a systematic review of the literature,
Head Neck 31 (9) (2009) 1228–1239.

[87] M. Laan, S. Bozinovski, G.P. Anderson, Cigarette smoke inhibits
lipopolysaccharide-induced production of inflammatory cytokines by
suppressing the activation of activator protein-1 in bronchial epithelial cells,
J. Immunol. 173 (6) (2004) 4164–4170.

[88] Y. Han, W. Houcken, B. Loos, H. Schenkein, M. Tezal, Periodontal disease,
atherosclerosis, adverse pregnancy outcomes, and head-and-neck cancer,
Adv. Dent. Res. 26 (1) (2014) 47–55.

[89] S.J. Hooper, S.J. Crean, M.A. Lewis, D.A. Spratt, W.G. Wade, M.J. Wilson, Viable
bacteria present within oral squamous cell carcinoma tissue, J. Clin.
Microbiol. 44 (2006).

[90] S. Pushalkar, X. Ji, Y. Li, C. Estilo, R. Yegnanarayana, B. Singh, X. Li, D. Saxena,
Comparison of oral microbiota in tumor and non-tumor tissues of patients
with oral squamous cell carcinoma, BMC Microbiol. 12 (1) (2012) 1.

[91] X. Wang, C.S. Buhimschi, S. Temoin, V. Bhandari, Y.W. Han, I.A. Buhimschi,
Comparative microbial analysis of paired amniotic fluid and cord blood from
pregnancies complicated by preterm birth and early-onset neonatal sepsis,
PLoS One 8 (2) (2013) e56131.

[92] Y.W. Han, T. Shen, P. Chung, I.A. Buhimschi, C.S. Buhimschi, Uncultivated
bacteria as etiologic agents of intra-amniotic inflammation leading to
preterm birth, J. Clin. Microbiol. 47 (1) (2009) 38–47.

[93] Y.W. Han, Y. Fardini, C. Chen, K.G. Iacampo, V.A. Peraino, J.M. Shamonki, R.W.
Redline, Term stillbirth caused by oral Fusobacterium nucleatum, Obstet.
Gynecol. 115 (2 Pt 2) (2010) 442.

[94] J. Bagan, G. Sarrion, Y. Jimenez, Oral cancer: clinical features, Oral Oncol. 46
(2010).

[95] Y. Chen, H. Huang, L. Lin, C. Lin, Primary oral squamous cell carcinoma: an
analysis of 703 cases in southern Taiwan, Oral Oncol. 35 (2) (1999) 173–179.
[96] S.J. Hooper, S.J. Crean, M.J. Fardy, M.A. Lewis, D.A. Spratt, W.G. Wade, M.J.
Wilson, A molecular analysis of the bacteria present within oral squamous
cell carcinoma, J. Med. Microbiol. 56 (2007).

[97] A. Mantovani, S. Sozzani, M. Locati, P. Allavena, A. Sica, Macrophage
polarization: tumor-associated macrophages as a paradigm for polarized M2
mononuclear phagocytes, Trends Immunol. 23 (11) (2002) 549–555.

[98] L. Bingle, N. Brown, C. Lewis, The role of tumour-associated macrophages in
tumour progression: implications for new anticancer therapies, J. Pathol. 196
(3) (2002) 254–265.

[99] Y. Abiko, T. Sato, G. Mayanagi, N. Takahashi, Profiling of subgingival plaque
biofilm microflora from periodontally healthy subjects and from subjects
with periodontitis using quantitative real-time PCR, J. Periodontal Res. 45 (3)
(2010) 389–395.

[100] S. Hamada, T. Koga, T. Nishihara, T. Fujiwara, N. Okahashi, Characterization
and immunobiologic activities of lipopolysaccharides from periodontal
bacteria, Adv. Dent. Res. 2 (2) (1988) 284–291.

[101] S. Krisanaprakornkit, J.R. Kimball, A. Weinberg, R.P. Darveau, B.W. Bainbridge,
B.A. Dale, Inducible expression of human b-defensin 2 byFusobacterium
nucleatum in oral epithelial cells: multiple signaling pathways and role of
commensal bacteria in innate immunity and the epithelial barrier, Infect.
Immun. 68 (5) (2000) 2907–2915.

[102] S. Ji, Y. Kim, B.M. Min, S. Han, Y. Choi, Innate immune responses of gingival
epithelial cells to nonperiodontopathic and periodontopathic bacteria, J.
Periodontal Res. 42 (6) (2007) 503–510.

[103] S. Ji, J.E. Shin, Y.S. Kim, J.-E. Oh, B.-M. Min, Y. Choi, Toll-like receptor 2 and
NALP2 mediate induction of human beta-defensins by Fusobacterium
nucleatum in gingival epithelial cells, Infect. Immun. 7 (3) (2009) 1044–1052.

[104] H.P. Jia, B.C. Schutte, A. Schudy, R. Linzmeier, J.M. Guthmiller, G.K. Johnson, B.
F. Tack, J.P. Mitros, A. Rosenthal, T. Ganz, Discovery of new human b-defensins
using a genomics-based approach, Gene 263 (1) (2001) 211–218.

[105] F.Q. Bui, L. Johnson, J. Roberts, S.C. Hung, J. Lee, K.R. Atanasova, P.R. Huang, Ö
Yilmaz, D.M. Ojcius, Fusobacterium nucleatum infection of gingival epithelial
cells leads to NLRP3 inflammasome-dependent secretion of IL-1b and the
danger signals ASC and HMGB1, Cell. Microbiol. 18 (7) (2016) 970–981.

[106] D. Messmer, H. Yang, G. Telusma, F. Knoll, J. Li, B. Messmer, K.J. Tracey, N.
Chiorazzi, High mobility group box protein 1: an endogenous signal for
dendritic cell maturation and Th1 polarization, J. Immunol. 173 (1) (2004)
307–313.

[107] I.E. Dumitriu, P. Baruah, B. Valentinis, R.E. Voll, M. Herrmann, P.P. Nawroth, B.
Arnold, M.E. Bianchi, A.A. Manfredi, P. Rovere-Querini, Release of high
mobility group box 1 by dendritic cells controls T cell activation via the
receptor for advanced glycation end products, J. Immunol. 174 (12) (2005)
7506–7515.

[108] A.M. Schmidt, S. Du Yan, S.F. Yan, D.M. Stern, The multiligand receptor RAGE
as a progression factor amplifying immune and inflammatory responses, J.
Clin. Invest. 108 (7) (2001) 949–955.

[109] A. Halle, V. Hornung, G.C. Petzold, C.R. Stewart, B.G. Monks, T. Reinheckel, K.A.
Fitzgerald, E. Latz, K.J. Moore, D.T. Golenbock, The NALP3 inflammasome is
involved in the innate immune response to amyloid-b, Nat. Immunol. 9 (8)
(2008) 857–865.

[110] D. Foell, H. Wittkowski, T. Vogl, J. Roth, S100 proteins expressed in
phagocytes: a novel group of damage-associated molecular pattern
molecules, J. Leukoc. Biol. 81 (1) (2007) 28–37.

[111] G.P. Sims, D.C. Rowe, S.T. Rietdijk, R. Herbst, A.J. Coyle, HMGB1 and RAGE in
inflammation and cancer, Annu. Rev. Immunol. 28 (2009) 367–388.

[112] S.F. Yan, R. Ramasamy, A.M. Schmidt, Mechanisms of disease: advanced
glycation end-products and their receptor in inflammation and diabetes
complications, Nat. Rev. Endocrinol. 4 (5) (2008) 285–293.

[113] S.D. Yan, X. Chen, D.G. Walker, A.M. Schmidt, O. Arancio, L.-F. Lue, RAGE: a
potential target for Ab-mediated cellular perturbation in Alzheimer’s
disease, Curr. Mol. Med. 7 (8) (2007) 735–742.

[114] L.J. Sparvero, D. Asafu-Adjei, R. Kang, D. Tang, N. Amin, J. Im, R. Rutledge, B.
Lin, A.A. Amoscato, H.J. Zeh, RAGE (Receptor for Advanced Glycation
Endproducts), RAGE ligands, and their role in cancer and inflammation, J.
Transl. Med. 7 (1) (2009) 1.

[115] J.E. Ellerman, C.K. Brown, M. de Vera, H.J. Zeh, T. Billiar, A. Rubartelli, M.T.
Lotze, Masquerader: high mobility group box-1 and cancer, Clin. Cancer Res.
13 (10) (2007) 2836–2848.

[116] H.W. Chung, S.-G. Lee, H. Kim, D.J. Hong, J.B. Chung, D. Stroncek, J.-B. Lim,
Serum high mobility group box-1 (HMGB1) is closely associated with the
clinical and pathologic features of gastric cancer, J. Transl. Med. 7 (1) (2009) 1.

[117] I. Poser, M. Golob, R. Buettner, A.K. Bosserhoff, Upregulation of HMG1 leads to
melanoma inhibitory activity expression in malignant melanoma cells and
contributes to their malignancy phenotype, Mol. Cell. Biol. 23 (8) (2003)
2991–2998.

[118] T. Sasahira, T. Kirita, N. Oue, U.K. Bhawal, K. Yamamoto, K. Fujii, H. Ohmori, Y.
Luo, W. Yasui, A.K. Bosserhoff, High mobility group box-1-inducible
melanoma inhibitory activity is associated with nodal metastasis and
lymphangiogenesis in oral squamous cell carcinoma, Cancer Sci. 99 (9)
(2008) 1806–1812.

[119] R. Palumbo, F. De Marchis, T. Pusterla, A. Conti, M. Alessio, M.E. Bianchi, Src
family kinases are necessary for cell migration induced by extracellular
HMGB1, J. Leukoc. Biol. 86 (3) (2009) 617–623.

[120] M.A. Hofmann, S. Drury, C. Fu, W. Qu, A. Taguchi, Y. Lu, C. Avila, N. Kambham,
A. Bierhaus, P. Nawroth, RAGE mediates a novel proinflammatory axis: a

http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0330
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0330
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0335
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0335
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0335
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0335
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0340
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0340
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0340
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0340
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0345
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0345
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0345
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0345
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0350
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0350
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0355
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0355
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0355
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0355
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0360
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0360
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0360
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0360
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0365
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0365
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0370
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0370
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0370
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0375
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0375
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0375
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0380
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0380
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0385
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0385
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0390
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0390
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0395
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0395
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0400
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0400
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0400
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0405
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0405
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0405
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0405
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0410
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0410
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0415
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0415
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0415
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0420
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0420
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0425
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0430
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0430
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0430
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0435
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0435
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0435
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0435
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0440
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0440
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0440
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0445
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0445
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0445
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0450
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0450
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0450
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0455
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0455
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0455
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0455
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0460
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0460
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0460
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0465
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0465
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0465
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0470
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0470
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0475
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0475
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0480
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0480
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0480
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0485
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0485
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0485
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0490
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0490
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0490
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0495
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0495
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0495
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0495
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0500
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0500
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0500
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0505
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0505
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0505
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0505
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0505
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0510
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0510
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0510
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0515
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0515
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0515
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0520
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0520
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0520
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0525
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0525
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0525
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0525
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0530
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0530
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0530
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0530
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0535
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0535
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0535
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0535
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0535
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0540
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0540
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0540
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0545
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0545
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0545
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0545
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0550
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0550
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0550
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0555
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0555
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0560
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0560
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0560
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0565
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0565
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0565
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0570
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0570
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0570
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0570
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0575
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0575
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0575
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0580
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0580
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0580
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0585
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0585
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0585
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0585
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0590
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0590
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0590
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0590
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0590
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0595
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0595
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0595
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0600
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0600
https://www.researchgate.net/publication/303501405_Chronic_Inflammation_and_Carcinogenesis_-_Emerging_Role_of_Chronic_Inflammatory_Periodontal_Disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/303501405_Chronic_Inflammation_and_Carcinogenesis_-_Emerging_Role_of_Chronic_Inflammatory_Periodontal_Disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/303501405_Chronic_Inflammation_and_Carcinogenesis_-_Emerging_Role_of_Chronic_Inflammatory_Periodontal_Disease?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/301640742_Oral_environment_and_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/301640742_Oral_environment_and_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/285764560_Regulation_of_cadherin-mediated_adhesion_in_morphogenesis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/285764560_Regulation_of_cadherin-mediated_adhesion_in_morphogenesis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/276291946_Chemokine_Function_in_Periodontal_Disease_and_Oral_Cavity_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/276291946_Chemokine_Function_in_Periodontal_Disease_and_Oral_Cavity_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/261742792_Periodontal_Disease_Atherosclerosis_Adverse_Pregnancy_Outcomes_and_Head-and-Neck_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/261742792_Periodontal_Disease_Atherosclerosis_Adverse_Pregnancy_Outcomes_and_Head-and-Neck_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/261742792_Periodontal_Disease_Atherosclerosis_Adverse_Pregnancy_Outcomes_and_Head-and-Neck_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/255974357_Rubinstein_MR_Wang_X_Liu_W_Hao_Y_Cai_G_Han_YW_Fusobacterium_nucleatum_promotes_colorectal_carcinogenesis_by_modulating_E-cadherinb-catenin_signaling_via_its_FadA_adhesin_Cell_Host_Microbe_14_195-206?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/255974357_Rubinstein_MR_Wang_X_Liu_W_Hao_Y_Cai_G_Han_YW_Fusobacterium_nucleatum_promotes_colorectal_carcinogenesis_by_modulating_E-cadherinb-catenin_signaling_via_its_FadA_adhesin_Cell_Host_Microbe_14_195-206?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/255974357_Rubinstein_MR_Wang_X_Liu_W_Hao_Y_Cai_G_Han_YW_Fusobacterium_nucleatum_promotes_colorectal_carcinogenesis_by_modulating_E-cadherinb-catenin_signaling_via_its_FadA_adhesin_Cell_Host_Microbe_14_195-206?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/255974357_Rubinstein_MR_Wang_X_Liu_W_Hao_Y_Cai_G_Han_YW_Fusobacterium_nucleatum_promotes_colorectal_carcinogenesis_by_modulating_E-cadherinb-catenin_signaling_via_its_FadA_adhesin_Cell_Host_Microbe_14_195-206?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/235727206_Comparative_Microbial_Analysis_of_Paired_Amniotic_Fluid_and_Cord_Blood_from_Pregnancies_Complicated_by_Preterm_Birth_and_Early-Onset_Neonatal_Sepsis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/235727206_Comparative_Microbial_Analysis_of_Paired_Amniotic_Fluid_and_Cord_Blood_from_Pregnancies_Complicated_by_Preterm_Birth_and_Early-Onset_Neonatal_Sepsis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/235727206_Comparative_Microbial_Analysis_of_Paired_Amniotic_Fluid_and_Cord_Blood_from_Pregnancies_Complicated_by_Preterm_Birth_and_Early-Onset_Neonatal_Sepsis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/235727206_Comparative_Microbial_Analysis_of_Paired_Amniotic_Fluid_and_Cord_Blood_from_Pregnancies_Complicated_by_Preterm_Birth_and_Early-Onset_Neonatal_Sepsis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/229434059_Comparison_of_oral_microbiota_in_tumor_and_non-tumor_tissues_of_patients_with_oral_squamous_cell_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/229434059_Comparison_of_oral_microbiota_in_tumor_and_non-tumor_tissues_of_patients_with_oral_squamous_cell_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/229434059_Comparison_of_oral_microbiota_in_tumor_and_non-tumor_tissues_of_patients_with_oral_squamous_cell_carcinoma?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51757513_Fusobacterium_nucleatum_adhesin_FadA_binds_vascular_endothelial_cadherin_and_alters_endothelial_integrity?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51757513_Fusobacterium_nucleatum_adhesin_FadA_binds_vascular_endothelial_cadherin_and_alters_endothelial_integrity?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51757513_Fusobacterium_nucleatum_adhesin_FadA_binds_vascular_endothelial_cadherin_and_alters_endothelial_integrity?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51757513_Fusobacterium_nucleatum_adhesin_FadA_binds_vascular_endothelial_cadherin_and_alters_endothelial_integrity?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51441492_Term_Stillbirth_Caused_by_Oral_Fusobacterium_nucleatum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51441492_Term_Stillbirth_Caused_by_Oral_Fusobacterium_nucleatum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51441492_Term_Stillbirth_Caused_by_Oral_Fusobacterium_nucleatum?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51138532_The_role_of_bacteria_in_oral_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/51138532_The_role_of_bacteria_in_oral_cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/36862636_The_Basic_Science_of_Oncology?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26246854_Exploring_the_link_between_microorganisms_and_oral_cancer_A_systematic_review_of_the_literature?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26246854_Exploring_the_link_between_microorganisms_and_oral_cancer_A_systematic_review_of_the_literature?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/26246854_Exploring_the_link_between_microorganisms_and_oral_cancer_A_systematic_review_of_the_literature?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23781643_Oral_tongue_cancer_gene_expression_profiling_Identification_of_novel_potential_prognosticators_by_oligonucleotide_microarray_analysis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23781643_Oral_tongue_cancer_gene_expression_profiling_Identification_of_novel_potential_prognosticators_by_oligonucleotide_microarray_analysis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23781643_Oral_tongue_cancer_gene_expression_profiling_Identification_of_novel_potential_prognosticators_by_oligonucleotide_microarray_analysis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23781643_Oral_tongue_cancer_gene_expression_profiling_Identification_of_novel_potential_prognosticators_by_oligonucleotide_microarray_analysis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23461388_Crystal_Structure_of_FadA_Adhesin_from_Fusobacterium_nucleatum_Reveals_a_Novel_Oligomerization_Motif_the_Leucine_Chain?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23461388_Crystal_Structure_of_FadA_Adhesin_from_Fusobacterium_nucleatum_Reveals_a_Novel_Oligomerization_Motif_the_Leucine_Chain?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23461388_Crystal_Structure_of_FadA_Adhesin_from_Fusobacterium_nucleatum_Reveals_a_Novel_Oligomerization_Motif_the_Leucine_Chain?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23461388_Crystal_Structure_of_FadA_Adhesin_from_Fusobacterium_nucleatum_Reveals_a_Novel_Oligomerization_Motif_the_Leucine_Chain?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23438986_Uncultivated_Bacteria_as_Etiologic_Agents_of_Intra-Amniotic_Inflammation_Leading_to_Preterm_Birth?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23438986_Uncultivated_Bacteria_as_Etiologic_Agents_of_Intra-Amniotic_Inflammation_Leading_to_Preterm_Birth?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/23438986_Uncultivated_Bacteria_as_Etiologic_Agents_of_Intra-Amniotic_Inflammation_Leading_to_Preterm_Birth?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/14982359_The_Genetics_of_Tobacco-Induced_Malignancy?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/14982359_The_Genetics_of_Tobacco-Induced_Malignancy?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12772761_TCF_transcription_factors_Molecular_switches_in_carcinogenesis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12772761_TCF_transcription_factors_Molecular_switches_in_carcinogenesis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12772761_TCF_transcription_factors_Molecular_switches_in_carcinogenesis?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12605445_Defects_in_the_Regulation_of_-Catenin_in_Colorectal_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/12605445_Defects_in_the_Regulation_of_-Catenin_in_Colorectal_Cancer?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11271504_Protein_kinase_C_regulates_endocytosis_and_recycling_of_E-cadherin?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11271504_Protein_kinase_C_regulates_endocytosis_and_recycling_of_E-cadherin?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/11271504_Protein_kinase_C_regulates_endocytosis_and_recycling_of_E-cadherin?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8358209_Cigarette_Smoke_Inhibits_Lipopolysaccharide-Induced_Production_of_Inflammatory_Cytokines_by_Suppressing_the_Activation_of_Activator_Protein-1_in_Bronchial_Epithelial_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8358209_Cigarette_Smoke_Inhibits_Lipopolysaccharide-Induced_Production_of_Inflammatory_Cytokines_by_Suppressing_the_Activation_of_Activator_Protein-1_in_Bronchial_Epithelial_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8358209_Cigarette_Smoke_Inhibits_Lipopolysaccharide-Induced_Production_of_Inflammatory_Cytokines_by_Suppressing_the_Activation_of_Activator_Protein-1_in_Bronchial_Epithelial_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/8358209_Cigarette_Smoke_Inhibits_Lipopolysaccharide-Induced_Production_of_Inflammatory_Cytokines_by_Suppressing_the_Activation_of_Activator_Protein-1_in_Bronchial_Epithelial_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7715224_Identification_and_Characterization_of_a_Novel_Adhesin_Unique_to_Oral_Fusobacteria?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7715224_Identification_and_Characterization_of_a_Novel_Adhesin_Unique_to_Oral_Fusobacteria?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7715224_Identification_and_Characterization_of_a_Novel_Adhesin_Unique_to_Oral_Fusobacteria?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7715224_Identification_and_Characterization_of_a_Novel_Adhesin_Unique_to_Oral_Fusobacteria?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7109055_Viable_Bacteria_Present_within_Oral_Squamous_Cell_Carcinoma_Tissue?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7109055_Viable_Bacteria_Present_within_Oral_Squamous_Cell_Carcinoma_Tissue?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/7109055_Viable_Bacteria_Present_within_Oral_Squamous_Cell_Carcinoma_Tissue?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/6248430_FadA_from_Fusobacterium_nucleatum_Utilizes_both_Secreted_and_Nonsecreted_Forms_for_Functional_Oligomerization_for_Attachment_and_Invasion_of_Host_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/6248430_FadA_from_Fusobacterium_nucleatum_Utilizes_both_Secreted_and_Nonsecreted_Forms_for_Functional_Oligomerization_for_Attachment_and_Invasion_of_Host_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/6248430_FadA_from_Fusobacterium_nucleatum_Utilizes_both_Secreted_and_Nonsecreted_Forms_for_Functional_Oligomerization_for_Attachment_and_Invasion_of_Host_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/6248430_FadA_from_Fusobacterium_nucleatum_Utilizes_both_Secreted_and_Nonsecreted_Forms_for_Functional_Oligomerization_for_Attachment_and_Invasion_of_Host_Cells?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/5243835_A_novel_immunocompetent_murine_model_for_Candida_albicans-promoted_oral_epithelial_dysplasia?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/5243835_A_novel_immunocompetent_murine_model_for_Candida_albicans-promoted_oral_epithelial_dysplasia?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==
https://www.researchgate.net/publication/5243835_A_novel_immunocompetent_murine_model_for_Candida_albicans-promoted_oral_epithelial_dysplasia?el=1_x_8&enrichId=rgreq-ffd5ef266922254b0d9efe1fd8e58dd5-XXX&enrichSource=Y292ZXJQYWdlOzMxNDA5MDYxODtBUzo0ODM0Mzg1MjU0NTYzODZAMTQ5MjI3MjEzNDkxNw==


P. Gholizadeh et al. / Biomedicine & Pharmacotherapy 89 (2017) 918–925 925
central cell surface receptor for S100/calgranulin polypeptides, Cell 97 (7)
(1999) 889–901.

[121] B. Singh, P.G. Reddy, A. Goberdhan, C. Walsh, S. Dao, I. Ngai, T.C. Chou, P. O-
charoenrat, A.J. Levine, P.H. Rao, p53 regulates cell survival by inhibiting
PIK3CA in squamous cell carcinomas, Genes Dev. 16 (2002).

[122] J.Y. Kim, H.K. Park, J.S. Yoon, S.J. Kim, E.S. Kim, K.S. Ahn, D.-S. Kim, S.S. Yoon, B.
K. Kim, Y.Y. Lee, Advanced glycation end product (AGE)-induced proliferation
of HEL cells via receptor for AGE-related signal pathways, Int. J. Oncol. 33 (3)
(2008) 493.

[123] B.I. Hudson, A.Z. Kalea, M. del Mar Arriero, E. Harja, E. Boulanger, V. D’Agati, A.
M. Schmidt, Interaction of the RAGE cytoplasmic domain with diaphanous-1
is required for ligand-stimulated cellular migration through activation of
Rac1 and Cdc42, J. Biol. Chem. 283 (49) (2008) 34457–34468.

[124] M.A. Reddy, S.-L. Li, S. Sahar, Y.-S. Kim, Z.-G. Xu, L. Lanting, R. Natarajan, Key
role of Src kinase in S100B-induced activation of the receptor for advanced
glycation end products in vascular smooth muscle cells, J. Biol. Chem. 281
(19) (2006) 13685–13693.

[125] S. Rakoff-Nahoum, R. Medzhitov, Toll-like receptors and cancer, Nat. Rev.
Cancer 9 (1) (2009) 57–63.
View publication statsView publication stats
[126] T. Yu, Y. Wu, J.I. Helman, Y. Wen, C. Wang, L. Li, CXCR4 promotes oral
squamous cell carcinoma migration and invasion through inducing
expression of MMP-9 and MMP-13 via the ERK signaling pathway, Mol.
Cancer Res. 9 (2) (2011) 161–172.

[127] S.-Y. Kao, Y.-W. Chen, K.-W. Chang, T.-Y. Liu, Detection and screening of oral
cancer and pre-cancerous lesions, J. Chin. Med. Assoc. 72 (5) (2009) 227–233.

[128] A. Peyret-Lacombe, G. Brunel, M. Watts, M. Charveron, H. Duplan, TLR2
sensing of F. nucleatum and S. sanguinis distinctly triggered gingival innate
response, Cytokine 46 (2) (2009) 201–210.

[129] B.P. Patel, S.V. Shah, S.N. Shukla, P.M. Shah, P.S. Patel, Clinical significance of
MMP-2 and MMP-9 in patients with oral cancer, Head Neck 29 (6) (2007)
564–572.

[130] I. Brook, E.H. Frazier, Microbiological analysis of pancreatic abscess, Clin.
Infect. Dis. 22 (2) (1996) 384–385.

[131] Z. Pei, E.J. Bini, L. Yang, M. Zhou, F. Francois, M.J. Blaser, Bacterial biota in the
human distal esophagus, Proc. Natl. Acad. Sci. 01 (12) (2004) 4250–4255.

[132] F. Aviles-Jimenez, F. Vazquez-Jimenez, R. Medrano-Guzman, A. Mantilla, J.
Torres, Stomach microbiota composition varies between patients with non-
atrophic gastritis and patients with intestinal type of gastric cancer, Sci. Rep.
4 (2014) 4202.

http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0600
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0600
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0605
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0605
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0605
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0610
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0610
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0610
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0610
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0615
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0615
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0615
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0615
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0620
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0620
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0620
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0620
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0625
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0625
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0630
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0630
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0630
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0630
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0635
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0635
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0640
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0640
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0640
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0645
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0645
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0645
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0650
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0650
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0655
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0655
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0660
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0660
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0660
http://refhub.elsevier.com/S0753-3322(17)30492-4/sbref0660
https://www.researchgate.net/publication/314090618

	Carcinogenesis mechanisms of Fusobacterium nucleatum
	1 Introduction
	2 Colorectal cancer
	3 Oral cancer
	4 Pancreatic cancer
	5 Conclusion
	Conflict of interest
	Acknowledgment
	References


