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Caspase recruitment domain 9, 
microbiota, and tryptophan metabolism: 
dangerous liaisons in inflammatory 
bowel diseases. 



Aim 
  

 How caspase recruitment domain 9 (CARD9), one of the numerous IBD susceptibility genes, 
participate to colitis susceptibility by shaping gut microbiota to produce tryptophan 
metabolites. 

  





 1. IMPACT OF THE CASPASE RECRUITMENT DOMAIN 9 -/- MICROBIOTA IN THE SUSCEPTIBILITY TO 
COLITIS (colonization of germ free mice with WT microbiota and microbiota from CARD9 -/- mice and 
then they exposed them to DSS) 

 - They observed an increased susceptibility to colitis with decreased proliferation and increased 
apoptosis in intestinal epithelial cell of CARD9 -/- to germfree mice. 

 - Down-expression of IL22,Reg3g ,and Reg3b gut limited 

 2. TRYPTOPHAN METABOLISM IS IMPAIRED IN CASPASE RECRUITMENT DOMAIN 9 -/- to GERM-FREE 
MICE 

 - They determined the concentration of AhR ligands in the feces of our mice. Production of IAA was 
impaired in feces of CARD9 -/- to germ-free mice 

 - Their results showed that impaired tryptophan metabolism in the microbiota of the CARD9 -/- mice 
lead to defective AhR activation which contributes to the susceptibility of mice to colitis by reduction 
of interleukin 22 production. 

  



 3. IMPAIRED ARYL HYDROCARBON RECEPTOR ACTIVITY AND TRYPTOPHAN METABOLITES IN 
PATIENTS WITH INFLAMMATORY BOWEL DISEASE 

 - They analyzed fecal samples from individuals with IBD and healthy study participants for their 
ability to activate AhR. Impaired AhR activity associated with decreased concentrations of IAA 
and tryptophan were observed in feces of patients with IBD 

 - These patients were also genotyped for an IBD-associated single-nucleotide polymorphism 
(SNP) withinnCARD9 (rs10781499) 

 - The results suggest a connection between IBD, CARD9, and the ability of the microbiota to 
produce AhR agonists in humans 

  

 Correcting impaired microbiota functions, such as ability to produce AhR ligands, is an 
attractive strategy in IBD. 



A long noncoding RNA signature for ulcerative 
colitis identifies IFNG-AS1 as an enhancer of 
inflammation 
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 Long noncoding RNAs are defined as sequences of greater than 200 nucleotides in length. They 
can express introns and exons, which can be alternatively spliced and generally lack open 
reading frames for protein translation. 

 lncRNAs appear to have a diverse set of functions in chromatin remodeling, telomere activity, 
and subcellular structural organization. 

lncRNAs have also been implicated in various steps in the posttranscriptional processing of 
messenger RNAs, including splicing, editing, transport, translation, and degradation. 

 

The lncRNA IFNG-AS1 was associated with the IBD susceptibility loci SNP rs7134599 and is in 
close proximity to the inflammatory cytokine IFNG. 







qPCR expression of IFNG-AS1 and IFGN among CD4 cells and total PBMC (N = 4). B and 
C: Jurkat T cells activated with PMA/ionomycin for 6 h and cultured media collected after 24 
h show inductions of IFNG and TNF-α protein, respectively. D: Jurkat T cells activated with 
PMA/ionomycin for 6 h; qPCR analysis of IFNG, IFNG-AS1, and TNF-α. *P value < 0.05, **P 
value < 0.01; n = 3. 



Conclusions 
  IFNG-AS1 was one of the differentially expressed lncRNAs in UC patients and found to regulate 
the key inflammatory cytokine, IFNG, in CD4 T cells. 

  

 The outhors identified IFNG-AS1 as a novel regulator of IFNG inflammatory responses, 
suggesting the potential importance of noncoding RNA mechanisms on regulation of 
inflammatory bowel disease-related inflammatory responses.  



Mucosal Expression of Type 2 and Type 17 
Immune Response Genes Distinguishes 
Ulcerative Colitis From Colon-Only Crohn’s 
Disease in Treatment-Naive Pediatric Patients 
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 There is controversy regarding the role of the type 2 immune response in the 
pathogenesis of ulcerative colitis (UC) 

They investigated whether genes associated with a type 2 immune response 
in the intestinal mucosa are up-regulated in treatment-naive pediatric patients 
with UC compared with patients with Crohn’s disease (CD)-associated colitis or 
without inflammatory bowel disease (IBD), and whether expression levels are 
associated with clinical outcomes. 



Methodology 
 They  used a real-time reverse-transcription quantitative polymerase chain reaction array to 
analyze messenger RNA (mRNA) expression patterns in rectal mucosal samples from 138 
treatment-naïve pediatric patients with IBD and macroscopic rectal disease, as well as those 
from 49 children without IBD (controls).  

 Results were validated in real-time reverse-transcription quantitative polymerase chain reaction 
analyses of rectal RNA from an independent cohort of 34 pediatric patients with IBD and 
macroscopic rectal disease and 17controls 





Real-time RT-qPCR of rectal mucosal RNA from patients in the Cincinnati validation cohort.  



The findings support a role for mucosal type 2 inflammatory responses in 
the early course of pediatric UC. 
 
In treatment-naive pediatric patients, UC is distinguished from Crohn’s 
colitis, and specifically colon-only CD by increased expression of genes 
associated with type 2 and type 17 immune responses.  
 
Furthermore, an immune gene expression profile marked by increased 
expression of the type 2 cytokine IL13 is associated with improved clinical 
outcomes in pediatric UC.  



Conclusions 
 The researchers showed that treatment-naïve pediatric patients with ulcerative colitis exhibit 
increased mucosal expression of genes associated with type 2 and type 17 immune responses 
compared to those with colon-only Crohn’s disease. 

 Expression of type 2 and type 17 immune response genes distinguishes ulcerative colitis from 
colon-only Crohn’s disease in treatment-naïve pediatric patients 



Genome-wide association study implicates 
immune activation of multiple integrin genes 
in inflammatory bowel disease 

 NATURE GENETICS    49,    256–261    (2017) 
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 They performed a genome-wide association study of 25,305 individuals and conducted a meta-
analysis with published summary statistics, yielding a total sample size of 59,957 subjects. 



 They identified 25 new susceptibility loci, 3 of which contain integrin genes that encode 
proteins in pathways that have been identified as important therapeutic targets in 
inflammatory bowel disease.  

 The associated variants are correlated with expression changes in response to immune 
stimulus at two of these genes (ITGA4 and ITGB8) and at previously implicated loci (ITGAL and 
ICAM1).  

 In all four cases, the expression-increasing allele also increases disease risk.  

 They also identified likely causal missense variants in a gene implicated in primary immune 
deficiency, PLCG2, and a negative regulator of inflammation, SLAMF8.  







  

  

  

  

  

  

  

 New associations at common variants continue to identify genes relevant to therapeutic target 
identification and prioritization. 



The Role of the Histone Methyltransferase 
Enhancer of Zeste Homolog 2 (EZH2) in the 
Pathobiological Mechanisms Underlying 
Inflammatory Bowel Disease (IBD). 
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 Regulatory T (Treg) cells expressing the transcription factor FOXP3 play a pivotal role in 
maintaining immunologic self-tolerance.  

 It has been shown previously that EZH2 is recruited to the FOXP3 promoter and its targets in 
Treg cells.  

 To further address the role for EZH2 in Treg cellular function, they have now generated mice that 
lack EZH2 specifically in Treg cells (EZH2Δ/ΔFOXP3+).  







 They find that EZH2 deficiency in FOXP3+ T cells results in lethal multiorgan autoimmunity.  

 They demonstrate that EZH2Δ/ΔFOXP3+ T cells lack a regulatory phenotype in vitro and secrete 
proinflammatory cytokines. Of special interest, EZH2Δ/ΔFOXP3+ mice develop spontaneous 
inflammatory bowel disease.  

 They assessed the FOXP3 and EZH2 gene networks by RNA sequencing in isolated intestinal 
CD4+ T cells from patients with Crohn's disease. Gene network analysis demonstrates that these 
CD4+ T cells display a Th1/Th17-like phenotype with an enrichment of gene targets shared by 
FOXP3 and EZH2.  

 Combined, these results suggest that the inflammatory milieu found in Crohn's disease could 
lead to or result from deregulation of FOXP3/EZH2-enforced T cell gene networks contributing to 
the underlying intestinal inflammation. 


