
• Chronic inflammatory bowel disease, such as
Ulcerative colitis, is characterized by abdominal pain
with limited pharmacological therapies.

• Approximately 1 million Americans are diagnosed with
UC every year, according to the CDC.

• The underlying mechanisms of colitis are complex due
to an excessive and exacerbated immune response
within the gastrointestinal tract.

• Nerve growth factor (NGF) is significantly elevated in
several inflammatory conditions, including UC, and is
essential for a robust inflammatory response.

• Epigenetic processes like DNA methylation and histone
modification play an important role in the epigenetic
regulation of key biomarkers in developing several
inflammatory conditions including UC.

• The cross talk between epigenetic factors, Methyl‐
CpG‐binding protein 2 (MeCP2) and tri‐methylation of
lysine 4 on histone H3 (H3K4me3) have been shown to
be involved in the regulation of gene expression.

• However, very little is known regarding how NGF
signaling is modulated in UC through epigenetic
mechanisms.

• This study gave the better understanding about the
integrated role of DNA methylation, MeCP2 and
histone modifications in regulating the NGF gene in
experimental colitis.

• Our findings showed increased NGF expression in the 
colon during TNBS induced colitis due to 
hypermethylation of CpG dinucleotides in the NGF 
promoter.

•  Aza treatment mitigated hypermethylation and reduced 
neurogenic inflammation in these animals, suggesting 
involvement of epigenetic regulation of NGF in 
neuroinflammation.

• MeCP2 is upregulated in TNBS‐treated animals. MeCP2 
recruitment to the NGF promoter was altered compared 
to control animals during colon inflammation. 

• Our results suggest a strong interaction between MeCP2 
and H3K4me3 in regulation of NGF expression during 
colitis while Aza pretreatment disrupts this interaction. 

• Thus, we conclude that TNBS treatments could induce the  
crosstalk between histone modifications, DNA 
methylation and MeCP2, thus regulating NGF gene 
expression.
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• Evaluate the translational efficacy of the TNBS‐induced 
colitis preclinical animal model by using in vitro cell 
cultures and the cell‐specific epigenetic modulations of 
NGF gene regulation during inflammation.

• Confirm the crosstalk between hypermethylated DNA 
and histone modification in the regulation of NGF gene 
regulation by using the pharmacological inhibitors of 
histone methyltransferase (HMT) and acetyltransferase 
(HAT).

In this study, we determined the MeCP2 interaction
with histone modification (H3K4me3) for epigenetic
regulation of the NGF gene during colonic
inflammation.

Fig 5: A and B: MeCP2 mRNA and protein expression after TNBS and Aza treatment in rat colon.
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