
TRPV3 in intestinal inflammation and colitis-associated cancer: functional role and 

pharmacological targeting  

 

The transient receptor potential (TRP) channels belong to a large superfamily of polymodal sensors 

that convert environmental changes into cellular signalling. TRP channels are classified into seven 

subfamilies that mediate a wide spectrum of cellular processes (Nilius and Szallasi, 2014). 

Recently, it has been reported that the TRP vanilloid (TRPV) subfamily clearly displays a 

differential expression in the ulcerative colitis (UC) patients compared with the controls, suggesting 

a pivotal role in the pathophysiology of inflammatory bowel diseases (IBDs) (Toledo et al., 2020). 

Among TRPV channels, we will deeply investigate the functional role of the member 3 (TRPV3), 

which is activated by innocuous warm temperature (35-39°C) and highly expressed in the intestine 

(Xu et al., 2002). TRPV3 expression follows a gradient along the gastrointestinal tract, with the 

highest expression in the distal colon (Bischof et al., 2020). Furthermore, despite one study reports 

that a synonymous-coding single nucleotide polymorphism (SNP) in TRPV3 may be a risk factor 

for colorectal cancer (CRC) incidence (Hoeft et al., 2010), its role in gut cancer is completely 

unknown. 

The aim of this project is to explore the functional role of TRPV3 and its therapeutic potential in 

gastrointestinal diseases driven by inflammation, including IBD and colitis-associated cancer 

(CAC).  

For the achievement of our goals, experiments will be performed in: i) primary intestinal and 

immune cells, ii) colonic organoids generated from wild-type (WT) and TRPV3- knockout (ko) 

mice, and iii) human biopsies collected from IBD and CRC patients.  

Furthermore, a model of colitis induced by dextran sulfate sodium (DSS) and a model of CAC 

induced by azoxymethane (AOM) and DSS will be performed by using WT and TRPV3-ko mice.  

 

References 

Nilius B, Szallasi A. Transient receptor potential channels as drug targets: from the science of basic 

research to the art of medicine. Pharmacol Rev. 2014 Jul;66(3):676-814. doi: 

10.1124/pr.113.008268. 

Toledo Mauriño JJ, Fonseca-Camarillo G, Furuzawa-Carballeda J, Barreto-Zuñiga R, Martínez 

Benítez B, Granados J, et al. TRPV Subfamily (TRPV2, TRPV3, TRPV4, TRPV5, and TRPV6) 

Gene and Protein Expression in Patients with Ulcerative Colitis. J Immunol Res. 2020 May 

8;2020:2906845. doi: 10.1155/2020/2906845.  

Xu H, Ramsey IS, Kotecha SA, Moran MM, Chong JA, Lawson D, et al. TRPV3 is a calcium-

permeable temperature-sensitive cation channel. Nature. 2002 Jul 11;418(6894):181-6. doi: 

10.1038/nature00882. 

Bischof M, Olthoff S, Glas C, Thorn-Seshold O, Schaefer M, Hill K. TRPV3 endogenously 

expressed in murine colonic epithelial cells is inhibited by the novel TRPV3 blocker 26E01. Cell 

Calcium. 2020 Dec;92:102310. doi: 10.1016/j.ceca.2020.102310.  

Hoeft B, Linseisen J, Beckmann L, Müller-Decker K, Canzian F, Hüsing A, et al. Polymorphisms 

in fatty-acid-metabolism-related genes are associated with colorectal cancer risk. Carcinogenesis. 

2010 Mar;31(3):466-72. doi: 10.1093/carcin/bgp325.  

 

FUNDS 

1. PRIN 2022 (Angelo A. Izzo) 


