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Whatʼs it about?

Temporally sparse transcription 
factor-DNA interactions induce local 
chromatin reorganization, resulting 
in transient access for binding of 
secondary regulatory factors.

Hit-and-run model: Receptors 
transiently interact with DNA on the 
time scale of seconds and predict 
that the response elements may be 
sparsely occupied on average*

*J.G.MacNally et al. Science 287, 1262-1264 (2000)
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Glucocorticoid Receptor & Estrogen 
Receptor pBox

• Both GR and ER are 
steroid hormone 
receptors

• pBox mutations: three 
amino acids changes 
in the ER

• GR and ER pBox 
interact with GRE 
consensus sequence
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Tandem repeat of MMTV LTR 
promoter-reporter cassettes

Design of 
Experiments

The 6644 mouse 
mammary carcinoma 
cell line was 
engineered to  to 
express GFP-GR and 
CH-ER pBox

The 6644 cell line 
also contains Tandem 
repeat of MMTV LTR 
promoter-reporter 
cassettes

Simultaneous or 
individual treatment of 
Dex and E2, which 
are respective ligands 
of GR and ER.

Lack of Competition and Assisted 
Loading
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Assisted Loading from ChIP Assay

Assisted loading is observed in ChIP 
assay results, as in image analysis;

Assisted loading phenomenon 
indicates the GREs are not saturated, 
and lack of receptors is not the 
reason

ER is less efficient in recruiting 
cofactors required for GRE binding
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GR Produces More Chromatin Access than ER 
pBox
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Protein-Protein Interactions? Not 
Likely

7438 cell line is same as 6644 cell 
line, except it expresses Ch-ER 
wile type, but not ER pBox

Ch-ER WT protein does not 
interact with MMTV promoter 
following the treatment of 
estrogen, which indicates the 
binding of ER pBox with GRE is 
sequence specific, but not due to 
protein-protein interaction

The decrease of GR binding after 
simultaneous treatment of Dex and 
E2 is due to sequestration of 
cofactors
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Another Evidence for no PPI

Cort: ligand of GR, can be washed 
out of cell

Following the simultaneous 
treatment - wash - simultaneous 
treatment, the GR binding and ER 
pBox binding changes in opposite 
direction
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Assisted Loading at Endogenous 
Response Elements
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Assisted Loading at Endogenous 
Response Elements
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Assisted Loading at Endogenous 
Response Elements
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Proposed Model
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Math Model and Simulation
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Math Model and Simulation
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Conclusions

• TFs donʼs compete for binding sites

• Hit-and-run model coupled with 
chromatin remodeling for assisted 
loading

15


