
3C Folding Model

The first triggers described for -globin gene activation were changes in chromatin accessibility and the 
appearance of specific hypersensitive sites. Later a dynamic looping mechanism (using  chromatin 
conformation capture (3C) techniques) between various DNAse I hyper-sensitive sites flanking the locus 
and the genes was described. Upon gene activation, an Active Chromatin hub (ACH) was formed by 
this looping process. If this looping model is indeed true, it also predicts that the 3D volume and shape 
of the locus should change upon gene activation.
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Unlike 3C, 3D DNA-Fluorescence in situ hybridization (FISH) allows visualization of chromatin conformational changes in 
all cells. Image deconvolution restores images from optical aberrations and corrects for background, signal to noise ratios 
etc. In the cells single -globin loci are visible when stained with a direct labeled 128Kb of 175Kb probe. To allow 
quantitative measurements of the 3D chromatin structure, the FISH stained loci were volume rendered in 3D objects. 
These objects were quantitatively measured for their geometric size and shape. 
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The -Globin Locus

Schematic representation of the mouse -globin gene cluster and flanking regions (215Kb). 
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Geometric Analysis

Normalized frequency distribution of the volume (A,C) and length (B,D) of 
128Kb (A,B) or 175Kb (C,D) stained inactive (orange or red) or active (dark or 
light green) globin loci. 2D scatter plot of the sphericity (AxSph) versus  
angularity (RoughSph) of inactive (E) and active (F) 128Kb or 175Kb stained 
globin loci.
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Here we show a 3D DNA-FISH method to visualizes the 3D structure 
of the β-globin locus. Geometric size and shape measurements of the 3D rendered signals 

(128Kb) show that the volume of the β-globin locus decreases almost two fold upon gene activation. A 
decrease in length and a distinctive change in shape and surface structure of the locus are also observed. 
Adding 5’ and 3’end regions to the probe (175Kb) showed a less prominent change in length, shape and 

structure. It was shown (data not on this poster) that the physical distance between the two flanking 
regions shift in a similar limited manner, indicating that the flanking regions do not par-

ticipate in ACH formation and thus active chromatin folding is 
occurring only within the locus proper.
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Abstract 
 
 
Here we show a 3D DNA-FISH method to visualizes the 3D structure of the β-globin locus. Geometric size and 
shape measurements of the 3D rendered signals (128Kb) show that the volume of the β-globin locus decreases 
almost two fold upon gene activation. A decrease in length and a distinctive change in shape and surface 
structure of the locus are also observed. Adding 5’ and 3’end regions to the probe (175Kb) showed a less 
prominent change in length, shape and structure. It was shown (data not on this poster) that the physical distance 
between the two flanking regions shift in a similar limited manner, indicating that the flanking regions do not 
participate in ACH formation and thus active chromatin folding is occurring only within the locus proper. 
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