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Dear Editor,

According to the epidemiology, colorectal cancer (CRC) is probably the most relevant enemy of 
oncologists in the Western world because it is the most commonly diagnosed neoplasm and, at the same 
time, the second leading cause of death among cancer patients1.

Improvements in the surgical approach2, in radiotherapy procedures3, as well as recent implementations 
in pharmacological treatments, ranging from a more accurate dosing4,5 and programming6 of treatments 
with standard cytotoxic agents, to the integration of target therapies (which mainly concern the EGF/EGFR 
axis), led to doubling the life expectancy of patients with CRC, even in the metastatic phase of the disease7.

However, as attested by clinical practice, the expectations of substantially changing the course of 
advanced stages of the disease with anti-angiogenic drugs, have been betrayed; therefore, in most of 
the cases, the common cytotoxic treatments remain the standard of care in the management of CRC and, 
more generally, of other types of cancer. In this regard, the intrinsic toxicity of chemotherapies, which has 
a negative impact on the tolerability of care, as well as the frequent emergence of chemical resistance, at 
the beginning or during treatment, still represents two important challenges in the fight against the CRC.

In this scenario, we have recently witnessed an increase in scientific efforts aimed at identifying 
new molecular targets to be used for further improvements in the treatment of CRC or other types of 
tumors. In fact, it has become evident that the identification, characterization, and validation of molecules 
exclusively, predominantly, or variously expressed by cancerous tissues, may be useful for modifying the 
course of the disease under several aspects: 1) by improving accuracy in the prognostic stratification of 
patients based on the differential expression of these molecules through the different stages of the 
disease; 2) by allowing the engineering of new “targeted” pharmacological tools, less toxic and more 
effective in eliminating only the transformed cells; 3) by providing useful molecular clues to direct each 
patient towards the best treatment option according to the expression of reliable biomarkers, predictive 
of a selective or multidrug chemo resistance.

In fact, with regard to solid tumors, there are several experimental demonstrations that the differential 
expression of membrane receptors (for example growth factor-8 or cytokine-receptors9) can be exploited 
for drug targeting or to improve prognostic and therapeutic algorithms. Unfortunately, only in some cases 
these studies have been translated into clinical use, and frequently, as demonstrated for those biomarkers 
currently used for laboratory diagnosis of CRC, have proved insufficient in predicting the prognosis in 
critical phases of the disease.

Given these premises, it is clear that the work by Su et al10, which describes the expression of the 
formyl-peptide receptor 3 (FRP3) in CRC tissues and its potential correlation with chemo resistance, is to 
be considered of potential interest. 

As main element of novelty contained in this article, the authors propose that, conversely 
to what already described for other members of the so-called FRP family of G protein-coupled 
receptors, FPR3 may be induced in colon cancer histological specimens, also affirming, by means 
of experiments on human colon cancer cell lines, that this receptor may enable an anti-apoptotic 
signaling that relies on the activation of the Akt pathway10. To this regard, it should be noted that 
a comprehensive revision of the literature focused onto this family of receptors, that beyond FPR3 
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also includes FPR1 and 211, attests that their expression is mainly, if not exclusively, restricted to 
phagocytes (monocytes, dendritic cells, and neutrophils). 

As regards their biological role, the ability to homo-/hetero-dimerize among the different members of 
the same family seems to be relevant in taking part to different stages of innate and adaptive immunity; 
indeed, they are capable of triggering activation and mobilization of different leukocyte subsets in 
response to a wide range of peptide ligands, such as those originating from proteolysis of annexin 1 (the 
Ac2-26 fragment) or heme-binding protein 1 (the so-called FL2 fragment)12.

Despite of that, an increasing number of demonstrations are accumulating in the most recent literature, 
supporting the possibility that FPR proteins may be expressed also in other type of cells (for instance in 
epithelial cells), therefore corroborating their potential involvement in processes beyond inflammation. 
In particular, in line with the hypothesis proposed by Su et al10, FPRs expression has been documented 
in gastric cancer13, seemingly to affect tumor progression and survival by their ability to stimulate cell 
invasion. 

More provocatively in respect of colon cancers onset and progression, which recognize chronic 
inflammatory insults amongst the possible causative events, Leoni et al14 hypothesize an important role 
for FPR receptors. In fact, these authors propose FPRs as mediators of the cross-talk between microbiota, 
immune cells and colon mucosa, in the process of recovering from a break-down of the intestinal barrier 
consequent to inflammatory insults.

In conclusion, the studies confirming the exact topology, the underlying molecular mechanisms and 
the clinical outcomes of FPR3 expression in CRCs, are indispensable for validating and translating the 
observations reported by Su et al10 into a clinical practice. However, it is possible to hypothesize that 
a recognized mechanistic role of FPR3 in CRCs would make this protein an excellent candidate for the 
development of therapies for those subjects with a poor prognosis due to the lack of valid therapeutic 
alternatives; in fact, it is possible to imagine two different scenarios: one in which the use of selective 
agonists would enhance the immunological clearance of the tumor by recruiting the effectors of the 
innate immunity; the other in which the use of specific antagonists would directly damage the tumor cells 
by impairing the anti-apoptotic pathways that support resistance to chemotherapy. Even in the worst-
case scenario, in which the over-expression of FPR3 is confirmed in tumors endowed with antimetabolite 
chemo resistance (e.g. towards 5-FU), but without any functional role in supporting this phenotype, this 
molecule could be proposed as a biomarker to predict the response to chemotherapies.

Conflict of interest
The authors declare no conflicts of interest.

References

 1) Berretta M, alessandrini l, de divitiis C, nasti G, lleshi a, di FranCia r, FaCChini G, Cavaliere C, BuonerBa C, Canzonieri v. 
Serum and tissue markers in colorectal cancer: state of art. Crit Rev Oncol Hematol 2017; 111: 103-116.

 2) di Benedetto F, Berretta M, d’aMiCo G, Montalti r, de ruvo n, Cautero n, Guerrini GP, Ballarin r, sPaGGiari M, tarantino 
G, di sandro s, PeCChi a, luPPi G, Gerunda Ge. Liver resection for colorectal metastases in older adults: a paired matched 
analysis. J Am Geriatr Soc 2011; 59: 2282-2290.

 3) FioriCa F, Cartei F, Carau B, Berretta s, sPartà d, tirelli u, santanGelo a, MauGeri d, luCa s, leotta C, soraCe r, Berretta 
M. Adjuvant radiotherapy on older and oldest elderly rectal cancer patients. Arch Gerontol Geriatr 2009; 49: 54-59.

 4) naPPi a, nasti G, roMano C, Cassata a, silvestro l, ottaiano a, Casaretti r, iaFFaioli rv. Multimodal treatment of recurrent 
colorectal cancer. WCRJ 2016; 3: e719.

 5) Berretta M, CaPPellani a, FioriCa F, nasti G, FrustaCi s, FisiChella r, Bearz a, talaMini r, lleshi a, taMBaro r, CoCCiolo a, 
ristaGno M, BoloGnese a, Basile F, MeneGuzzo n, Berretta s, tirelli u. FOLFOX4 in the treatment of metastatic colorectal 
cancer in elderly patients: a prospective study. Arch Gerontol Geriatr 2011; 52: 89-94.

 6) de divitiis C, Berretta M, di Benedetto F, iaFFaioli rv, taFuto s, roMano C, Cassata a, Casaretti r, ottaiano a, nasti G. 
Pre-operative chemotherapy for colorectal cancer with liver metastases and conversion therapy. WCRJ 2015; 2: e473.

 7) de divitiis C, nasti G, Montano M, FisiChella r, iaFFaioli rv, Berretta M. Prognostic and predictive response factors in col-
orectal cancer patients: between hope and reality. World J Gastroenterol 2014; 41: 15049-15059. 



Letter to the Editor

1177

 8) Condorelli F, CanoniCo Pl, sortino Ma. Distinct effects of ceramide-generating pathways in prostate adenocarcinoma 
cells. Br J Pharmacol 1999; 127: 75-84.

 9) Condorelli F, sortino Ma, stella aM, CanoniCo Pl. Relative contribution of different receptor subtypes in the response of 
neuroblastoma cells to tumor necrosis factor-alpha. J Neurochem 2000; 75: 1172-1179.

10) su ld, PenG JM, Ge YB. Formyl peptide receptor 2 mediated chemo-therapeutics drug resistance in colon cancer cells. 
Eur Rev Med Pharmacol Sci 2018; 22: 95-100.

11) Ye rd, BoulaY F, WanG JM, dahlGren C, Gerard C, ParMentier M, serhan Cn, MurPhY PM. International Union of Basic 
and Clinical Pharmacology. LXXIII. Nomenclature for the formyl peptide receptor (FPR) family. Pharmacol Rev 2009; 61: 
119-161.

12) CooraY sn, GoBBetti t, Montero-Melendez t, MCarthur s, thoMPson d, Clark aJ, FloWer rJ, Perretti M. Ligand-specific 
conformational change of the G-protein-coupled receptor ALX/FPR2 determines proresolving functional responses. Proc 
Natl Acad Sci U S A 2014; 110: 18232-18237.

13) ChenG tY, Wu Ms, lin Jt, lin Mt, shun Ct, hua kt, kuo Ml. Formyl peptide receptor 1 expression is associated with tu-
mor progression and survival in gastric cancer. Anticancer Res 2014; 34: 2223-2229. 

14) leoni G, alaM a, neuMann Pa, laMBeth Jd, ChenG G, MCCoY J, hilGarth rs, kundu k, MurthY n, kusters d, reutelinGsPerG-
er C, Perretti M, Parkos Ca, neish as, nusrat a. Annexin A1, formyl peptide receptor, and NOX1 orchestrate epithelial re-
pair. J Clin Invest 2013; 123: 443-454.

F. Condorelli 

Department of Pharmacological Sciences, Università del Piemonte Orientale “A. Avogadro”, Novara, Italy


