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Summary

Inflammation is tightly regulated by a vast system that is intricately interconnected with innate 

immunity. Aberrations in expression or signaling, such as in innate immune receptors, can create 

excessive inflammation and, when chronic, often promote oncogenesis. The triggering receptor 

expressed on myeloid cells (TREM) receptor family has been characterized as a major player in 

the amplification and signaling of the inflammatory response. In a number of chronic 

inflammatory conditions and malignancies, TREM has been implicated in disease severity and 

progression. In this article, the current understanding of TREM function in pre-malignant, 

malignant and chronic inflammatory conditions is critically reviewed. The potential for therapeutic 

application is also discussed.
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Introduction

The inflammatory response entails an extensive and dynamic network of cellular and 

molecular processes, with innate immune cells playing a vital role in its control. These cells 

express a vast array of receptors, with equally diverse functions. Pathogen recognition 

receptors, such as toll-like receptors (TLR), are responsible for detection of pathogens and 
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activation of the immune response. Other innate immune receptors, through signal 

amplification or dampening, function to finely modulate inflammatory and immune 

responses. This dynamic equilibrium of signal cascades forges a large role for innate 

immune receptors in inflammation and disease. The goal of this article is to critically review 

the available literature concerning the expression and signaling of the triggering receptor 

expressed on myeloid cells (TREM) receptor family and its role in inflammation and 

disease. Particular emphasis is placed on their role in malignancies and selected chronic 

inflammatory diseases that predispose patients to cancer. In addition, future directions and 

the potential for clinical application are discussed.

Molecular characteristics and expression of the TREM receptor family

The triggering receptor expressed on myeloid cells (TREM) gene family, clustered on 

human chromosome 6p21 [1], falls under the immunoglobulin superfamily with 

predominantly inflammatory and innate immunomodulatory function. The signaling 

pathways of TREM have been previously reviewed [2,3] and so will be briefly discussed in 

this article. TREM-1 and TREM-2, the most understood of the TREM family, are 

transmembrane glycoproteins of similar structure (25–30 kDa) that associate with the 

DNAX-activating protein of 12 kDa (DAP12) adaptor protein for signaling and function 

[4,5]. DAP12 contains a cytoplasmic immunoreceptor tyrosine-based activation motif 

(ITAM), which after tyrosine phosphorylation recruits spleen tyrosine kinase (Syk) and 

Zeta-chain-associated protein kinase 70 (ZAP70) [6]. These promote downstream activation 

of phosphatidylinositol 3-kinase (PI3K), phospholipase Cγ1 and extracellular signal-related 

kinase (ERK) 1/2 pathways, ultimately triggering intracellular Ca2+ mobilization, 

rearrangement of the actin cytoskeleton and activation of several transcription complexes 

[7].

Downstream, the TREM isoforms are functionally unique. TREM-1 is highly expressed by 

neutrophils and some monocyte/macrophage subsets [7], particularly alveolar macrophages 

[8] (FIGURE 1). Initial findings have indicated TREM-1 to be an amplifier of inflammatory 

responses. Triggering of TREM-1 causes increases in monocyte secretion of tumor necrosis 

factor α (TNF-α), IL-8, and monocyte chemoattractant protein 1, and triggers neutrophil 

degranulation and release of myeloperoxidase and nitric oxide [4], but does not induce 

phagocytosis [9]. Along with these prototypic inflammatory cytokines, monocyte TREM-1 

activation alternatively attenuates LPS-mediated induction of IL-12 cytokine family 

subunits, important signaling molecules for Th1 cell differentiation and adaptive immune 

response [10]. To date, the nature of the TREM-1 ligand has not been completely resolved 

[11]. Some evidence suggests the ligand for TREM-1 to be expressed on human platelets 

[12] and/or in sera from septic patients [13]. High-mobility group box 1 (HMGB1) and heat 

shock protein 70 (HSP70) have both been proposed as putative ligands for TREM-1. Direct 

interaction between TREM-1 and HMGB1 was demonstrated in a murine model through a 

combination of immunoprecipitation, chemical cross-linking of proteins and surface 

plasmon resonance techniques, indicating binding capability with TREM-1 and supporting 

HMGB1 as an activating ligand [14]. Peptidoglycan recognition protein 1, when complexed 

with bacterially derived peptidoglycan, has also been identified as a ligand for TREM-1 
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[15]. This pathway provides a mechanism for activation of TREM-1 by neutrophils, thereby 

enhancing cytokine production in the local innate immune response.

Conversely, TREM-2 regulates the development and function of dendritic cells (DCs), 

microglia and osteoclasts (FIGURE 1) and overall promotes an anti-inflammatory state and 

phagocytosis [3]. TREM-2 is suggested to play an important role in bacterial clearance. The 

receptor has shown pattern recognition capabilities, observed to bind specifically to several 

different Gram-negative and Gram-positive bacteria [16], and can induce phagocytosis [17]. 

TREM-2 deficiency in macrophages induces an exacerbated production of pro-inflammatory 

cytokines, including IL-6 and TNF-α [18], suggesting an anti-inflammatory role for 

TREM-2.

TREM-like transcript-1 (TLT-1), another unique TREM family member restricted to 

platelets and megakaryocytes, is located primarily in α-granules of resting platelets and on 

the surface of activated platelets [19,20]. TLT-1 and its soluble form (sTLT-1) both enhance 

platelet aggregation [21]. Additionally, sTLT-1 antagonizes TREM-1-induced leukocyte 

activation, presumably by interfering with the binding of TREM-1 ligand [22].

The TREM family has been extensively studied in acute inflammation [23]. Additionally, its 

role in a number of non-neoplastic inflammatory diseases has been previously reviewed 

[10]. Growing evidence suggests TREM involvement in chronic inflammatory diseases as 

well.

TREM in chronic inflammation and malignancy

Since as early as the 19th century, inflammation has been increasingly recognized as a 

critical constituent in cancer, playing a major role in the initiation and progression of 

malignancy [24,25]. This is greatly influenced by immune cell involvement in malignancy, 

notably tumor-associated macrophages. While not extensively studied, TREM signaling 

could assume a significant role in such interplay (FIGURE 2). Indeed, TREM-1 is highly 

expressed in colon, hepatocellular and lung carcinoma tissues [14,26–28], and likely plays 

some role in cancer-associated inflammation and the tumor microenvironment.

Colitis and colorectal cancer

The inflammatory bowel diseases (IBD), principally Crohn’s disease (CD) and ulcerative 

colitis (UC), are chronic gastrointestinal inflammatory diseases associated with a well-

recognized increased risk of colorectal and small bowel cancers [29]. Currently, IBD is 

thought to be caused by a dynamic interplay between genetics and environmental factors 

affecting enteric microbial flora [30]. Severe and diffuse mucosal inflammation develops 

with production of a complex inflammatory mediator mixture and eventual superficial 

mucosal ulceration. Due to its inflammatory involvement, TREM has been of particular 

recent interest in the study of IBD pathogenesis and progression.

While the resident mucosal macrophage population in the gut is quite extensive, normal 

human small and large intestine contains only a small fraction (<10%) of macrophages 

expressing TREM-1 [31]. The local IL-10 and TGF-β are thought to synergistically down-
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regulate TREM-1, inducing a refractory state in the intestinal macrophages. Likely, this 

diminished TREM-1 presence is to prevent excessive inflammation and subsequent intestinal 

tissue damage. In the mucosa of IBD patients (both CD and UC), however, the presence of 

TREM-1 expressing macrophages (with a minority of TREM-1 expressing neutrophils) is 

markedly increased [32]. Additionally, serum/plasma sTREM-1 is elevated in patients with 

either CD or UC [33–36], though sTREM-1 level appears to have stronger correlation with 

clinical disease activity in UC than in CD [37]. However, serum sTREM-1 may not be 

sufficiently accurate as a marker for disease activity. IBD patients with active disease appear 

to have no substantial difference in serum sTREM-1 level compared to patients with 

quiescent disease [35]. Additionally, levels of TREM-2 are increased in the inflamed mucosa 

of colon samples from IBD patients, compared to those with cancer (controls) [38]. This 

study suggests a pro-inflammatory role of TREM-2 in the gut, rather than negatively 

regulate inflammatory responses, as previously described.

The role of TREM-1 has been explored in the murine model of DSS-induced colitis and 

colitis-associated tumorigenesis using C57BL/6 mice [39]. Treatment with the TREM-1 

antagonist LP17 attenuated colitis and colitis-associated tumorigenesis: LP17-treated mice 

developed less histopathological alterations, with fewer and smaller colon tumors. 

Concomitantly, levels of inflammatory cytokines, including TNF-α, IL-6, and IL-1β, were 

substantially reduced in treated mice. Together, these studies reveal a pathogenic role for 

TREM-1 in promoting inflammatory disease. Additionally, the potential for TREM-1 to 

have tumorigenic activity necessitates further investigation.

Pulmonary diseases and malignancy

The immense pulmonary surface area and resultant antigenic load offer a major challenge 

for the immune system to maintain local homeostasis. In normal tissue, TREM-1 is 

selectively expressed in alveolar macrophages, which specialize in pathogen clearance and 

removal of macromolecules and apoptotic cells [8]. In murine model of allergen-induced 

pulmonary inflammation [18], resident alveolar macrophages are induced to express 

TREM-2, which in turn attenuates macrophage cytokine production, though the mechanism 

remains unclear. However, such an interplay suggests a possible TREM-1 and TREM-2 

paradigm that could serve to fine-tune inflammatory response in the respiratory and 

elsewhere. Interestingly, the active form of vitamin D, 1,25(OH)2D3, can induce TREM-1 

mRNA in normal human bronchial epithelial cells studied in vitro [40]. This induction, 

while likely not the primary TREM-1 activator, occurs through a vitamin D response 

element and further expands the complex and dynamic TREM signaling network.

Growing evidence suggests a role for TREM-1 in chronic inflammation in pulmonary 

disease, as well. Cigarette smoking is by far the leading cause of lung cancer, with 

associated pulmonary pro-inflammatory changes having a large role in tumor promotion 

[41,42]. In a murine model of chronic second hand smoke exposure [43], increasing doses of 

second hand smoke exposure induced alveolar macrophage recruitment and activation, 

consistent with changes seen in human chronic cigarette smoke exposure. These activated 

macrophages expressed elevated TREM-2 levels and were observed in conjunction with 

increases in monocyte chemotactic protein 1 and TNF-α, both of which have been 
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previously associated with the development of chronic obstructive pulmonary disease 

(COPD). Characterized as a progressive lung disease with chronically poor and obstructed 

airflow, COPD has increasingly been recognized as a persistent systemic inflammatory 

disease [44]. Levels of serum sTREM-1 are elevated in COPD patients and show a 

significant negative correlation with lung function impairment [45].

Cystic fibrosis is another pulmonary disease characterized by a vicious cycle of airway 

obstruction, infection, and heightened inflammatory state [46]. Cancer risk in cystic fibrosis 

patients is increased, notably cancer of the digestive tract, testicle, and lymphoid leukemia 

[47]. Interestingly, circulating monocytes isolated from cystic fibrosis patients share 

characteristics with monocytes in endotoxin tolerance, a transient refractory state following 

LPS exposure in which monocytes exhibit decreased cytokine production in response to 

further pro-inflammatory stimulus [48]. These tolerant monocytes were characterized by 

increased TREM-1 expression and exhibited potent phagocytic activity with an impaired 

capability for antigen presentation. This indicates a multi-faceted role of TREM-1. 

Additionally, the upregulation of TREM could perhaps act as a source for sTREM-1, which 

has been reported to be produced via proteolytic cleavage of the membrane anchored form 

[49] and is thought to be anti-inflammatory. Further investigation is warranted to elicit this 

unknown pathway.

Involvement of TREM in lung cancer is indeed supported by current literature. In murine 

Lewis lung cancer cells, the TLR4 signaling pathway has been shown to promote the 

expression of TGF-β1 and IL-10 and tumor cell migration [50]. Considering its ability to 

cross talk with and amplify TLR4, TREM-1 has definite potential to promote tumor escape 

and progression. When co-cultured with human lung cancer cells, macrophages exhibit an 

increased expression of TREM-1 that is dependent on COX-2 signaling [51]. In the same 

study, investigation of tumor tissue from non-small cell lung cancer (NSCLC) patients 

demonstrated increased expression of TREM-1 on CD68 positive tumor-associated 

macrophages (TAM). Separately, increased TREM-1-positive TAMs in tumor tissue of 

NSCLC patients was found to be associated with reduced disease-free and overall survival 

[27]. Further analysis indicated that TREM-1 was an independent predictor of patient 

survival (hazard ratio (HR) = 2.72; 95% CI = 1.33–5.57; P = 0.006). Additionally, the study 

found TREM-1 and pro-inflammatory cytokine (TNF-α and IL-1β) expression in primary 

isolated peripheral blood macrophages to be directly upregulated by co-cultured lung cancer 

cells. Conversely, Karapanagiotou et al. [52] investigated the value of serum sTREM-1 level 

as a prognostic marker for solid malignancy metastasis to the lung. Higher concentrations of 

sTREM-1 correlated with absence of lung metastases, supporting the role of sTREM-1 as a 

decoy receptor and protective factor.

The effects of TREM suppression were explored in a recent study [53] involving NSCLC. 

Using the signaling chain homo-oligomerization (SCHOOL) model, a ligand-independent 

peptide inhibitor specific for TREM-1 was developed. Administration to mice xenografted 

with human lung carcinoma tumors significantly suppressed tumor growth at a specific dose 

compared to the vehicle negative control (with paclitaxel as positive control). Together, these 

results suggest TREM-1 to be a possible target for adjunctive therapy in lung cancer 

treatment. Further studies unraveling the role of the TREM family in the lung cancer 
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microenvironment are needed, particularly in the molecular pathways underlying initiation 

and promotion of lung cancer.

Hepatic inflammation and carcinoma

Granulomas, characterized by inflammatory monocyte (predominantly macrophage) 

accumulations, present in a wide range conditions. Nonetheless, by their nature, 

granulomatous lesions offer an interesting niche for the study of TREM in chronic 

inflammation. Murine zymosin A-elicited hepatic granuloma serves as a chronic 

inflammatory granuloma model in the liver. Nochi and colleagues [54], via adenoviral gene 

transfer, introduced FLAG/DAP12 (Ad-FDAP12) and a combination of the extracellular 

domain of mouse TREM-1 and the Fc portion of human IgG1 (Ad-TREM-1 Ig) into the 

mouse model to observe DAP12 and TREM-1 modulatory effects in chronic hepatic 

granulomatous inflammation. The Ad-TREM-1 Ig construct effectively acted as a blocker of 

DAP12/TREM-1 signaling when expressed in mice, similar to sTREM-1 function. 

Consequently, Ad-TREM-1 Ig-treated mice had consistently lower levels of granuloma 

formation throughout the study period, compared to DAP12 transgene mice and even control 

mice. This offers strong implications for the role TREM-1 in not only the exacerbation of 

inflammatory states, but also a pathogenic potential for TREM-1.

Hepatocellular carcinoma (HCC) is a well-known type of inflammation-related cancer. 

While not fully understood, liver Kupffer cells (resident inflammatory cells), in conjunction 

with recruited monocytes and neutrophils, have been implicated in HCC pathogenesis. 

Following hepatocyte death in the setting of chronic inflammation, most commonly hepatitis 

or cirrhosis, Kupffer and other inflammatory cells are activated to produce cytokines that 

drive the compensatory proliferation of remaining hepatocytes, ultimately evolving to HCC 

[14,55–57]. Demonstrated using murine diethylnitrosamine (DEN)-induced HCC model, 

TREM-1 is suggested to be a pivotal determinant of Kupffer cell activation in liver 

carcinogenesis [14]. Deletion of the murine homolog Trem1 attenuated HCC development in 

DEN-treated mice: Trem1-deficient mice were tumor-free at 8 months, with only 4% 

developing small HCC tumors at 14 months. In contrast, exposed WT mice developed large 

numbers of typical HCC with maximal diameters. Compared to the controls, DEN 

administration in Trem1-deficient mice resulted in significantly reduced hepatocyte death 

and less hepatic injury, marked by reduced liver enzyme alanine aminotransferase release. 

Finally, adoptive transfer of WT Kupffer cells to Trem1-deficient mice reversed the 

unresponsiveness to DEN-induced liver injury. These results indicate a critical role for 

TREM-1 in Kupffer cell activation and development of HCC.

A separate study has confirmed elevated TREM-1 expression in human HCC cells [26]. 

High TREM-1 expression in tissue from HCC patients significantly correlates with poorer 

survival and serves as an independent prognostic factor for recurrence (HR = 1.58; 95% CI = 

1.12– 2.24; P = 0.009). Interestingly, TREM-1 affects the migratory ability of cells in 

culture, suggesting a role in cancer metastasis. Administration of an anti-TREM-1 agonistic 

mAb significantly increased migratory ability of HCC cells in transwell migration assays. 

These data further supports the TREM-1 relationship to aggressive tumor behavior, 

including cancer spread.
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Leukemia

Leukemia constitutes a heterogeneous group of cancers affecting hematopoietic tissue. The 

pathology of leukemia, distinct from that of traditional solid tumors, creates a unique 

paradigm for the study of oncogenesis and development of therapy. Primary chronic 

lymphocytic leukemia (CLL) cells in vitro exhibit prolonged survival when co-cultured with 

stromal or non-malignant leukocytes due to cross-talk with the microenvironment [58]. Gene 

expression in these survival-supportive culture conditions, determined by microarray-based 

analysis, exhibited involvement of TLR signaling, nuclear respiratory factor-2-mediated 

oxidative stress response, and TREM-1 signaling. These pathways correlated with 

upregulation of inflammatory cytokines, most notably chemokine (C-C motif) ligand 2 

(CCL2) in vitro and in serum of patients with CLL. This adds further evidence to the role of 

TREM in malignant cell survival. Interestingly, flow cytometric study of myelogenous 

leukemia demonstrated a decreased TREM-1 surface expression on leukemia cells in both 

acute (AML) and chronic (CML) myelogenous leukemia compared with mean fluorescence 

intensity in healthy controls and patients in complete remission [59]. This lies in stark 

contrast to the increased expression of TREM-1 seen previously in solid tumors. In patients 

with AML and CML, leukemia cell surface TREM-1 expression was inversely related with 

serum sTREM-1 levels. As previously discussed, sTREM-1 is predominantly produced by 

metalloproteinase cleavage of surface TREM-1 [49]. Some metalloproteinases have been 

implicated in tumor promotion, particularly angiogenesis and invasion in leukemias [60]. It 

is possible; therefore, that the decreased surface TREM-1 found in AML and CML could be 

due to metalloproteinase activity, as opposed to actual differences in protein expression.

Expert Commentary and Five-year View

While TREM-1 and TREM-2 activity is most likely to be controlled by ligand binding, the 

identity of the ligands remains unknown. HMGB1 has been shown to bind with TREM-1, 

along with a multiple other surface receptors including TLR2, TLR4, and RAGE to 

modulate inflammation [61]. The activity of HMGB1 in TREM signaling, whether an 

agonist or antagonist, remains unresolved. Additionally, a complex between peptidoglycan 

recognition protein 1 and bacterially derived peptidoglycan has been identified as a potent 

ligand capable of binding and activating TREM-1 [15]. This offers a mechanism for 

activation of TREM-1 by neutrophils in sepsis. However, the functionality of this pathway 

relies on peptidoglycan presence and complex formation. The mechanism of TREM 

upregulation in aseptic pathologies, such as chronic inflammation and cancer, requires 

further elucidation.

The most commonly accepted model for the TREM receptors implicates TREM-1 as a pro-

inflammatory amplifier, particularly in TLR-initiated responses to microbial challenges [7]. 

Conversely, TREM-2 functions to control myeloid cell activity, including DCs, osteoclasts 

and microglia, and promote an anti-inflammatory state. These, while likely to be the primary 

roles or perhaps an oversimplification due in large to the need for further investigation, are 

likely not the full extent of TREM activity. In a TREM-1/3-deficient murine model (Trem3 
is a homologous murine gene adjacent to Trem1 but is a pseudogene in humans with no 

functional overlap. As such, TREM-1/3 deficient mice serve to model TREM-1 blocking in 
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humans), mice challenged with Pseudomonas pulmonary infection revealed ineffective 

neutrophil migration across primary airway epithelia [62]. This suggests a new function for 

TREM-1 in neutrophil migration, though its specific role, whether via indirect signaling or 

directly participating in neutrophil migration, must be discerned. Furthermore, in various 

models, TREM-1 blockade or deficiency has exhibited diminished epithelial proliferation 

[14,35], warranting further investigation in this and, broadly, other potential roles for 

TREM-1.

The most well studied member of the TREM family is TREM-1, by far. Investigation of 

TREM-2, especially regarding involvement in cancer, is severely lacking. While TREM-2 is 

generally thought of as an anti-inflammatory receptor, some diverging evidence has 

emerged. TREM-2 was shown to be required for efficient mucosal repair in a murine model 

for wound healing [63]. The implicated TREM-2+ infiltrating macrophages showed higher 

expression of IL-4 and IL-13, mediators of inflammation and epithelial wound repair, 

whereas TREM-2 KO mice exhibited diminished wound healing and reduced epithelial 

proliferation. These findings highlight the need for further investigation to uncover the 

complete paradigm of TREM signaling and function.

Tumor-associated macrophages (TAMs) have been extensively studied as players in the 

tumor microenvironment and regarding cancer promotion and progression. In particular, 

polarization of macrophages to M1/M2 subtypes holds implications in cancer prognosis and 

therapy [64,65]. Certain TAMs are associated with pro-tumor functions including immune 

suppression, angiogenesis, matrix remodeling, and tumor proliferation or metastasis. 

TREM-2 has demonstrated some association with M1 macrophage infiltration in a murine 

wound healing model [63]. However, involvement of TREM in the M1/M2 paradigm has yet 

to be investigated in cancer, and may further elucidate our understanding of the tumor 

microenvironment.

There has been much discussion of TREM as a biomarker for diagnosis and disease 

progression. Most notably, levels of sTREM-1 have been extensively studied in diagnosis of 

lower respiratory tract [66] and pleural [67] infections, and in the prognosis, severity [68] 

and detection of bacteremia [69] in sepsis. In these extensive infectious diseases, sTREM-1 

may have some potential value as a biomarker. As discussed above, based on the few studies 

available, TREM as a biomarker for neoplastic disease may have less value. Further research 

is needed to confirm the clinical value of TREM as a biomarker.

There exists much interest to find therapeutic applications for TREM. In murine models, a 

number of TREM inhibitors have been studied, as discussed above. The TREM-1 peptide 

antagonist, LP17, decreased disease severity in IBD, even when administered after the 

establishment of colitis [32]. Separately, a ligand-independent peptide-based TREM-1 

inhibitor was designed using the signaling chain homo-oligomerization (SCHOOL) model 

of immune signaling [53]. Administration delayed tumor growth in a mouse xenograft 

model of human NSCLC. Such studies support the potential for TREM as a therapeutic 

target. However, caution must be exercised with regard to altering TREM activity. Numerous 

animal studies demonstrate a fine line between alleviating excessive inflammation and 

rendering the immune response completely ineffective. In addition, patients with mutations 
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in either TREM-2 or DAP12 develop polycystic lipomembranous osteodysplasia with 

sclerosing leukoencephalopathy (PLOSL or Nasu-Hakola disease), while unexpectedly 

having no apparent defects in cell-mediated immunity [10]. Ultimately, with further 

understanding of its signaling paradigm, TREM receptor modulation could be a useful 

therapeutic modality for treatment of acute and chronic inflammation and perhaps adjuvant 

therapy for some neoplastic disease.
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Key issues

• TREM receptors play important roles in the inflammatory response and innate 

immune signaling.

• High-mobility group box 1 has been shown to bind TREM-1 along with other 

inflammatory receptors, including TLR and RAGE. The peptidoglycan 

recognition protein 1, when complexed with bacterially derived peptidoglycan, 

has also been identified as a ligand for TREM-1. However, other TREM ligands 

have yet to be characterized.

• Growing evidence implicates TREM involvement in chronic inflammatory 

diseases, rather than solely pathogen-induced acute inflammation.

• Solid tumors are associated with upregulation of TREM-1 on infiltrating 

myelocytes, whereas leukemia cells unexpectedly demonstrate lower surface 

TREM-1 levels.

• Functions in addition to the traditional pro-/anti-inflammatory paradigm may 

exist for TREM-1 and TREM-2, including immune cell migration and non-

immune cell proliferation, respectively.

• Evidence in animal models suggests modulation of TREM activity could 

attenuate excessive inflammatory disorders. This represents significant 

therapeutic potential for TREM as a pharmacological target.
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Figure 1. TREM expression in various tissue types
TREM-1 is generally expressed in some monocyte/macrophage subtypes as well as 

neutrophils. In particular, alveolar macrophages have highly specific TREM-1 expression. 

TREM-2 regulates the development and function of dendritic cells (DCs), microglia and 

osteoclasts. Only a small fraction of the resident mucosal myelocyte population in the gut 

expresses TREM-1.
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Figure 2. A generalized model of the possible roles of TREM in tumorigenesis
Upregulation of TREM on local myelocytes as well as recruitment of TREM-expressing 

myelocytes will amplify the ongoing chronic inflammatory state, promoting metaplasia and 

oncogenesis. The tumor microenvironment could cause further upregulation of TREM in 

local myelocytes as well as additional recruitment of TREM-expressing macrophages, 

increasing the tumor-associated macrophage (TAM) population. TREM-1 is thought to be 

associated with metastatic ability. TAMs have been associated with pro-tumor effects 

including promotion of angiogenesis, matrix remodeling, immunosuppression, and tumor 

cell proliferation.
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