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 Regulatory T cells and Transcription factor (FOXP3).

Abstract

Tregs, defined by the expression of CD4, CD25 and FOXP3. It is called scurf in, encode protein called foxp3 protein. Provides instruc-
tions for producing the forehead box P3 (Foxp3) protein. Which binds to specific regions of DNA and helps control the activity of 
genes that are involved in regulating the immune system
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Tregs, defined by the expression of CD4, CD25 and the transcription factor fork head box (FOXP3), have a central role in protecting an 
individual from autoimmunity and have been widely study in different autoimmune disorders [1]. 

 It is a transcription factor, predominantly expressed in CD4+CD25+ Treg cells and is a master regulator for the development and 
function of Treg cells [5,6] The Foxp3 gene provides instructions for producing the Foxp3 protein. The Foxp3 protein binds to specific re-
gions of DNA and helps control the activity of genes that are involved in regulating the immune system. On the basis of this role, the Foxp3 
protein is called a transcription factor. 

 A member of a family of genes called FOX, it is called scurfin, encode protein called foxp3 protein. The human FOXP3 genes contains 
12 exons, 4 domains, exon-intron boundaries are identical across the coding regions of the mouse and human genes. By genomic sequence 
analysis, the FOXP3 gene maps to the p arm of the X chromosome. It was identified during position cloning of Scurf in which is a gene 
responsible for X-linked autoimmune diseases in mice and humans [2-4].

Abbreviations: FOXp3: Forkhead box genes; Tregs: Regulatory T cells; IPEX syndrome: Immune dysfunction/Polyendocrinopathy/
Enteropathy/X-linked; CD: cluster of differentiation IL: Interleukin; INF-y: interferon gamma; TNF-a: tumor necrosis factor alpha; TGF-B: 
tumor growth factor beta
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IPEX-syndrome accompanies autoimmune disease in multiple endocrine organs (e.g., type I diabetes and thyroiditis), inflammatory 
bowel disease (IBD), severe allergy including allergic dermatitis and food allergy, and fatal infection [9]. The indispensable role of Foxp3 
for the control of these autoimmune and inflammatory disorders underlines the crucial importance of naturally arising Foxp3+CD4+ 
Tregs for self-tolerance and immune homeostasis. In mice, a Foxp3 mutation (a frameshift mutation that result in protein lacking the 
forkhead domain) is responsible for ‘Scurfy’, an X-linked recessive mouse mutant that results in lethality in hemizygous males 16 to 25 
days after birth. [4] These mice have overproliferation of CD4+ T-lymphocytes, extensive multiorgans infiltration, and elevation of nu-
merous cytokines.

 Retroviral transduction or transgenic expression of Foxp3 in CD25−CD4+ T cells or CD8+ T cells is able to convert them to Treg-like 
suppressive T cells. for example, Foxp3-transduced CD25−CD4+ T cells are able to suppress proliferation of other T cells in vitro and 
inhibit the development of autoimmune disease and IBD in vivo (5,6). Foxp3 transduction suppresses IL-2 production but upregulates 
the expression of Treg-associated molecules, such as CD25, CTLA-4 and GITR, in conventional T cells (4).

 Genome-wide screening has revealed that Foxp3 up- or down regulates the expression of hundreds of genes by directly binding to 
their genomic loci [12]. Amongst these, a number of molecules crucial to Treg function are directly regulated by Foxp3. For example, 
Foxp3 directly binds to the promoter regions of IL-2 and CTLA-4 and co-operates with other transcriptional factors such as NFAT o 
down- or up-regulate their expression, respectively [13].

In animal studies, Tregs that express Foxp3 are critical in the transfer of immune tolerance, especially self-tolerance, so that hope-
fully in the future this knowledge can be used to prevent transplant graft rejection. [5,10] The induction or administration of Foxp3 

Collectively, Foxp3 is a ‘master control gene’ for Treg development and function, especially for their suppressive function [11].

This protein is essential for the production and normal function of regulatory T cells, which play an important role in preventing au-
toimmunity. The Foxp3 protein is found primarily in an immune system gland called the thymus, where regulatory T cells are produced. 
Mutations of Foxp3 gene in human are responsible for severe autoimmune disease, called IPEX syndrome [3]. Because deletion of Foxp3, 
in mature Treg cells, resulted in the loss of their suppressive function in vivo [7]. Exactly, Foxp3 amplifies and fixes pre-established mo-
lecular features of Treg cells, and solidifies Treg cell lineage stability [8]. Given the importance of Foxp3 in Treg cell development and 
function.

Figure 1: The location and orientation of FOXP3 gene on X chromosome. The 

X-linked gene FOXP3 is a member of the fork head-box/winged-helix transcription 

factor family. It was identified during position cloning of Scurf in, a gene responsible 

for X-linked autoimmune diseases in mice and humans (2, 3, and 4).
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Many cytokines and factors regulate Foxp3 gene transcription as production of IL-4 following TCR stimulation up regulates GATA-3 
expression (the master Th2 transcription factor), which can bind to the Foxp3 promoter region and suppress gene expression expres-
sion [15]. TGF-B signaling prevents IL-4 production, thereby inhibiting Gata3 expression and consequent binding to the Foxp3 promoter.

Tregs, defined by the expression of CD4, CD25 and the transcription factor foxp3. Foxp3 gene maps to the p arm of the X chromo-
some, and is a master regulator for the development and function of Treg cells provides instructions for producing the Foxp3 protein. The 
Foxp3 protein binds to specific regions of DNA and helps control the activity of genes that are involved in regulating the immune system. 
Mutations of Foxp3 gene in human are responsible for IPEX syndrome.

In murine T cells IL-4, IFN- y activates Stat1 that also prevents Foxp3 gene expression. However, in human T cells, IFN- y and IL-27 in-
duced Stat1 can actually amplify TGF-B mediated Foxp3 gene expression. In addition, the human Foxp3 gene has a Stat1 binding element 
within proximal region of the promoter [16]. Thus, more thorough studies are required to clarify these results and define the effects of 
Th1-cytokines on Foxp3 gene transcription. The inflammatory cytokine IL-6 is well known to inhibit Foxp3 expression by promoting 
acquisition of the Th17 cell fate, in naïve T cells [17]. Foxp3 also promotes the expression of Foxp3 itself [13,18]. 1,25(OH)2VD3 can pro-
mote FOXP3 expression in CD4+ T cells via Binding to Vitamin D Response Elements in Its Conserved Non coding Sequence Region [19].

positive T cells has, in animal studies, led to marked reductions in autoimmune disease severity in models of diabetes, multiple sclerosis, 
asthma, inflammatory bowel disease, thyroiditis and renal disease. [14]. these discoveries give hope that cellular therapies using Foxp3 
positive cells may, one day, help overcome these diseases. 

Factors control Foxp3 gene transcription

Conclusion
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