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            Abstract
The T-helper-cell 1 and 2 (TH1 and TH2) pathways, defined by cytokines interferon-Î³ (IFN-Î³) and interleukin-4 (IL-4), respectively, comprise two alternative CD4+ T-cell fates, with functional consequences for the host immune system. These cytokine genes are encoded on different chromosomes. The recently described TH2 locus control region (LCR) coordinately regulates the TH2 cytokine genes by participating in a complex between the LCR and promoters of the cytokine genes Il4, Il5 and Il13. Although they are spread over 120â€‰kilobases, these elements are closely juxtaposed in the nucleus in a poised chromatin conformation. In addition to these intrachromosomal interactions, we now describe interchromosomal interactions between the promoter region of the IFN-Î³ gene on chromosome 10 and the regulatory regions of the TH2 cytokine locus on chromosome 11. DNase I hypersensitive sites that comprise the TH2 LCR developmentally regulate these interchromosomal interactions. Furthermore, there seems to be a cell-type-specific dynamic interaction between interacting chromatin partners whereby interchromosomal interactions are apparently lost in favour of intrachromosomal ones upon gene activation. Thus, we provide an example of eukaryotic genes located on separate chromosomes associating physically in the nucleus via interactions that may have a function in coordinating gene expression.
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                    Figure 1: Spatial organization of the genetic loci used for the 3C analysis.[image: ]


Figure 2: Interchromosomal, TH2 LCR-regulated interactions.[image: ]


Figure 3: Intrachromosomal enhancerâ€“promoter interactions in the Ifng gene.[image: ]


Figure 4: Co-localization of the Ifng and TH2 loci as revealed by FISH.[image: ]


Figure 5: Deletion of RHS7 hypersensitive site on chromosome 11 affects the expression of Ifng on chromosome 10.[image: ]
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        Editorial Summary
Chromosomes join forces
The common assumption that chromosomes act independently of one another may be due for revision. For the first time, a genetic element on one chromosome is shown to direct gene activity on another chromosome. The finding comes from a study of differentiation of naÃ¯ve helper T cells into TH1 cells that activate interferon-Î³ as part of the cell-mediated immune system and TH2 cells that turn on interleukin-4 and other cytokines in the antibody-mediated immune system. The interleukin cytokines made by TH2 are on chromosome 11, and the interferon-Î³ gene is on chromosome 10. A fluorescence technique confirms that the consorting chromosomes link their DNA. These results add to growing evidence that chromatin location within the nucleus is an important constraint on gene activity.
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