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IECs (Caco-2 cells) IL-22 promoted STING pathway (increase of pTBK1 protein) 24 

activation in absence ATG16L1 [51]. 25 
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Nutrition effect on  19 

Specific nutrition effect on cGAS-STING pathway in DSS-colitis murine model. Oxidized 20 
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 2 

disease (CD), are chronic, incurable pathologies of unknown aetiology.  Symptoms 3 

include chronic diarrhoea, abdominal pain, malnutrition, fistulisation, stenosis and 4 

perforation, with psychological impact. Intestinal lesions are due to infiltrates of activated 5 

immune cells in gut wall with secretion of proinflammatory cytokines. Despite increasing 6 

number of biotherapies and immunomodulators, control of intestinal inflammation 7 

remains incomplete and transient. Refractory forms do not respond to any treatment, 8 

increasing the risk of inflammation-induced colonic cancer.  9 

 Intestinal mucosal damage, cell death, DNA release from nuclear, mitochondrial or 10 

microbiota sources are hallmarks of IBD. Excess of ectopic DNA, notably due to 11 

genomic instability, has been shown to promote colonic inflammation in vitro and in vivo. 12 

One of cytosolic sensors of ectopic DNA, the cyclic GMP-AMP synthase (cGAS), 13 

triggers stimulator of interferon genes (STING) leading to NFkB pathway activation and 14 

type I interferon pro-inflammatory responses. 15 

 The few available clinical studies report increased colonic cGAS and STING in human 16 

UC and CDs, together with cell-free DNA of nuclear and mitochondrial origin, positively 17 

correlating to clinical and histological activity in children and adults UCs.  18 

 IBD epidemiology and phenotype in children and adults is different. Pediatric-onset IBD 19 

(PO-IBD), starting before age of 18, are increasing (>20 % of all IBD) with higher and 20 

more aggressive extensive features including pancolitis and global inflammatory activity. 21 

These differences remain largely unexplained, and characterizing the involvement DNA 22 

sensing and cGAS-STING pathway in colonic IBD pathophysiology may help improve 23 

understanding. 24 

 The influence of human nutrition, especially in genetically predisposed individuals, 25 

warrants special attention as a potential trigger for colitis. Some intestinal microbiota 26 

metabolites, especially originated from tryptophane degradation, are able to inhibit 27 

STING-induced inflammation and restore homeostasis. Exploring cGAS-STING 28 

pathway, its interactions with essential cellular processes such as autophagy and cell 29 

death, gut microbiota and its metabolites, could shed a new light on the pathophysiology 30 

of adult and pediatric-onset IBD. Moreover, targeting cGAS-STING pathway to redirect 31 



   

 
 

it towards homeostatic state opens a new field of pharmacological interventions to 1 

alleviate colitis symptoms in IBD.  2 
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 Aryl hydrocarbon receptor (AHR): Cytoplasmic receptor complexed to chaperone 2 

Heat Shock Protein HSP90 under steady-state conditions, AhR is translocated to the 3 

nucleus upon binding to xenobiotic chemicals from dietary, microbial, and metabolic 4 

origin such as dioxins, flavonoids, or kynurenine pathway metabolites, to act as a 5 

transcription factor stimmulating transcription of target genes such as xenobiotic-6 

metabolizing enzyme cytochrome P450.   7 

 cGAS: This nucleotidyltransferase catalyzes the formation of cyclic dinucleotide 8 

9 

sequence. 10 

 Chronic incurable inflammation of gastro-intestinal tract, 11 

possibly affecting from mouth to anus, sometimes accompanied by extra-digestive 12 

symptoms. 13 

 Cytokines: Cytokines are a group of signaling molecules produced by cells that control 14 

the immune system and diseases. 15 

 DAMP: Endogenous molecules released in response to cellular stress or cell damage 16 

(such as uric acid, ATP, nucleic acids) triggering cell activation via inflammasomes or 17 

other sensors. 18 

 19 

20 

 21 

 Dysbiosis: Imbalance in intestinal microbiota bacterial composition or metabolic 22 

activities.  23 

 Inflammasomes: Members of the nucleotide-binding domain and leucine-rich repeat 24 

(LRR)-containing (NLR) family and of the pyrin and HIN domain (PYHIN) family  NLRP1, 25 

NLRP3, NLRC4, Pyrin and absent in melanoma 2 (AIM2) form inflammasome 26 

multiprotein complexes. Inflammasomes activate caspase-1 leading to the maturation 27 

of IL- -18 and the induction of pyroptosis programmed cell death. NLRP6, 28 

NLRP7, NLRP12 and IFI16 might also form inflammasomes.  29 

 Inflammatory Bowel Diseases (IBD):  30 

 Ulcerative colitis (UC): Chronic incurable inflammation of colon. 31 



   

 
 

 Mitochondrial DNA (mtDNA): Mitochondrial genome; small, unmethylated circular 1 

double-stranded DNA molecule present in multiple copies. Due to its lack of protective 2 

histones and limited repair capacity, mtDNA is more susceptible to ROS induced 3 

damage than nuclear DNA, and considered a biomarker of oxidative stress. 4 

 Neutrophil extracellular traps (NETs):  release of DNA, histone and granular contents 5 

into the extracellular space, after a unique form neutrophil cell death.  6 

 Necroptosis: A regulated, pro-inflammatory, caspase-independent form of necrotic cell 7 

death. 8 

 Pyroptosis: Pro-inflammatory cell death resulting from caspase-1 activity leading to 9 

membrane pores and proinflammatory cytokine processing. 10 

 NF- B: Nuclear factor kappa-light-chain-enhancer of activated B cells is a protein 11 

complex that controls the transcription of DNA, cytokine production, and cell survival. 12 

 STING: Encoded by the TMEM173 gene, this endoplasmic reticulum associated protein 13 

recognizes cyclic dinucleotides such as cGAMP and induces type I IFN expression. 14 

 TANK-binding kinase (TBK1): Serine/threonine kinase, member of IKK-kinase family, 15 

is phosphorylated downstream of STING activation inducing type I IFNs and plays a role 16 

in autophagy and mitophagy. 17 

 TLR9: This is an endosomal receptor that detects viral and bacterial CpG DNA and self-18 

DNA.  19 
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