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In Brief
PTX3 deficiency triggers Complementdependent tumor-promoting
inflammation, with enhanced tumor
burden, macrophage infiltration, cytokine
production, angiogenesis, and genetic
instability, revealing the role of this innate
immunity mediator as an extrinsic
oncosuppressor.
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SUMMARY

PTX3 is an essential component of the humoral arm
of innate immunity, playing a nonredundant role in
resistance against selected microbes and in the
regulation of inflammation. PTX3 activates and regulates the Complement cascade by interacting with
C1q and with Factor H. PTX3 deficiency was associated with increased susceptibility to mesenchymal
and epithelial carcinogenesis. Increased susceptibility of Ptx3/ mice was associated with enhanced
macrophage infiltration, cytokine production, angiogenesis, and Trp53 mutations. Correlative evidence,
gene-targeted mice, and pharmacological blocking
experiments indicated that PTX3 deficiency resulted
in amplification of Complement activation, CCL2 production, and tumor-promoting macrophage recruitment. PTX3 expression was epigenetically regulated
in selected human tumors (e.g., leiomyosarcomas
and colorectal cancer) by methylation of the promoter region and of a putative enhancer. Thus,
PTX3, an effector molecule belonging to the humoral
arm of innate immunity, acts as an extrinsic oncosuppressor gene in mouse and man by regulating Complement-dependent, macrophage-sustained, tumorpromoting inflammation.
INTRODUCTION
Inflammatory cells and molecules are an essential component of
the tumor microenvironment (Coussens et al., 2013; Grivennikov
et al., 2010; Hanahan and Weinberg, 2011; Mantovani et al.,
2008). The connection between inflammation and cancer can
be viewed as consisting of two pathways. Selected inflammatory
conditions, the prototype of which is ulcerative colitis, increase
the risk of developing cancer (extrinsic pathway). On the other
hand genetic events that cause cancer orchestrate the construction of an inflammatory microenvironment even in tumors that are
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epidemiologically unrelated to inflammation (Mantovani et al.,
2008). Genetic approaches have unequivocally proven the role
of cells and mediators (e.g., cytokines) of the innate and adaptive
immune system in sustaining tumor-promoting inflammation.
However, no dominant or suppressor oncogene encodes for
effector molecules of the humoral innate immune system.
The innate immune system includes a cellular and a humoral
arm (Garlanda et al., 2005). The humoral arm of innate immunity
is constituted of diverse molecules including Complement
components, collectins, ficolins, and pentraxins (Bottazzi et al.,
2010). The long pentraxin PTX3 is an essential component of
the humoral arm of innate immunity (Bottazzi et al., 2010; Garlanda et al., 2005). PTX3 acts as a functional ancestor of antibodies: it interacts with selected microbial molecules (Jeannin
et al., 2005); it has opsonic activity via Fcg receptors (Moalli
et al., 2010); it activates and regulates the Complement cascade
by interacting with C1q and Factor H (Bottazzi et al., 1997; Deban
et al., 2008); and it regulates inflammation by interacting with
P-selectin via its glycosidic moiety (Deban et al., 2010). PTX3
plays a nonredundant role in resistance against selected microbial pathogens in mouse and man (Chiarini et al., 2010; Cunha et al.,
2014; Garlanda et al., 2002) and is a candidate therapeutic agent
against Aspergillus fumigatus and Pseudomonas aeruginosa.
In the context of an effort to translate this molecule to the clinic
as a novel candidate antimicrobial agent in cancer patients at
risk of infection (Cunha et al., 2014), it was important to assess
its role in carcinogenesis. We found that the humoral pattern
recognition molecule PTX3 acts as an oncosuppressor in mice
and humans by regulating Complement-dependent tumor-promoting inflammation. This observation represents a missing
link in the connection between inflammation and cancer by
providing genetic evidence that an effector molecule of humoral
innate immunity can act as a cancer gene.
RESULTS
PTX3 Deficiency Increases Susceptibility to Cancer
Development and Growth
In order to address the role of PTX3 in cancer-related inflammation (CRI) and tumor development, we analyzed the susceptibility

