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Application Overview
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Presenter
Presentation Notes
The Dual-Luciferase System has been around since 1996 and generated thousands and thousands of applications. In this section, we’ll discuss how a universal one-hybrid nuclear reporter assay  was developed…



3

Traditional Nuclear Receptor Assays
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Presenter
Presentation Notes
To study nuclear receptors, most researchers clone a nuclear response element upstream of a minimal promoter linked to luciferase.  The scenario is much like a signaling pathway analysis.  This sort of construct is used to study coactivators and corepressors.  

Let’s look at a scenario you could encounter…
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Your expression analysis found an uncharacterized NR…
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•How can you do work on this 
nuclear receptor?

A One-Hybrid Luciferase Reporter 
Assay can help understand the 

nuclear receptor more fully

Presenter
Presentation Notes
Let’s say your expression analysis found an uncharacterized nuclear receptor.

You don’t know the specific response elements…
You don’t know what agonists activate the receptor…
Coactivators are not known…

How can you do work on this receptor?

A one-hybrid luciferase reporter assay can help understand the nuclear receptor more fully.
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Universal Nuclear Receptor Assays
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Presenter
Presentation Notes
If you are familiar with the yeast two-hybrid assay or the CheckMate™ Mammalian Two-Hybrid Assay, this should look familiar

For years, researchers have been exploiting part of this with a one-hybrid assay where the BAIT, PREY and VP16 have been replaced by the ligand binding domain of a nuclear receptor

The ligand binding domain is responsible for homodimerization in the case of class one receptors and heterodimerization with proteins like retinoid x receptor in class two receptors.  Co-repressors are bound to the ligand binding domain and are released upon ligand binding and concurrent binding of co-activators.  The co-activators provide the means with which the transcription machinery is recruited to the gene of interest to start transcription.
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What you need…
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Presenter
Presentation Notes
We have designed some new tools to aid in nuclear receptor research.  First, we investigated the copy number of the GAL upstream activation or response element sequences and found that 9 repeats give a better response.  Next, we improved the pBIND vector to include a humanize Renilla luciferase-neomycin resistance fusion.  With these two vectors, you can make a stable nuclear reporter cell line.

The assay is straightforward…
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Nuclear Receptor Assay Principle
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Presenter
Presentation Notes
Transfect, culture, treat, then assay.

This universal receptor assay allows you a way to turn any cell line into a nuclear receptor responsive cell line.  You can use this to screen for agonists, antagonist, co-activators, co-repressors, etc.  You can even perform mutagenesis on the ligand binding domain and assay in your responsive cell without worrying about interference from the endogenous receptor.
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Pre-designed tools available for 
nuclear receptor assays

Pre-designed
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GAL4 Binding Domain 
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Presenter
Presentation Notes
To accelerate your work we do offer a couple of pre-designed pBIND vectors to study estrogen receptor alpha and the glucocorticoid receptor.  Just transfect these with the pGL4.35 vector and your ready to work.  Alternatively, you can transfect these into the GloResponse™ HEK 293 Cell line stably transfected with the pGL4.35 vector.

I’d like to tell you of an example of how this one-hybrid nuclear assay  is used in research…
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Case Study: Coactivator of Vitamin D receptor

Vitamin D receptor (VDR) is a 
nuclear receptor that upon ligand 
binding displaces a co-repressor 
and allows co-activators to bind, 
allowing transcription.

Central question:
• Peroxisome Proliferator-Activated 

Receptor γ coactivator-1 α (PGC-
1α) and the Vitamin D receptor 
have overlapping tissue 
distribution, 

• Does PGC1α function as a 
coactivator of VDR?

Savkur, R.S., et al. (2005) Mol. Pharmacol. 68, 511-517.

Presenter
Presentation Notes
This paper is an example of how researchers use the one-hybrid ligand binding domain-gal4 binding domain fusion.  The vitamin D receptor is a class II receptor that forms a heterodimer with the retenoid x receptor.  In the absence of ligand, a co-repressor is bound to the Vitamin D receptor and upon ligand binding, the repressor is replaced by co-activators.  In this paper, the authors noted that the nuclear receptor co-activator PGC-1alpha had overlapping tissue distribution with the vitamin D receptor.  Is PGC-1alpha a coactivator of the VDR?
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Case Study:
Savkur, R.S. et al. PGC-1α is a coactivator of VDR
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Conclusions supported by work with full receptor & mammalian two-hybrid work

Presenter
Presentation Notes
This paper does not use the vectors we described earlier, they simply weren’t available but similar vectors were employed.  The pG5-luc is a from Promega’s original CheckMate System and contains 5 repeat of the GAL upstream activation sequence in front of a minimal reporter and luciferase.

The last three domains of the vitamin D receptor were fused to the GAL4 binding domain.  PGC-1alpha was introduced with a standard expression vector.  The GAL4-VDR + pG5-luc transfection demonstrated a 5-fold increase in reporter activity with Vitamin D3.  The authors varied the level of PGC-1alpha and witnessed up to a 500-fold vitamin D3-dependent increase.  The PGC-1alpha had no effect if the terminal helix of the Vitamin D3 portion was removed.  The authors concluded that PGC-1alpha was a strong co-activator that associates with the Vitamin D receptor.

The conclusions were supported by work with the full vitamin d receptor and mammalian two hybrid work.
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More Information…

Go to
pBIND-ERα

Product
Protocol

Go to
pBIND-GR
Product
Protocol

Go to
cell line

Technical
Manual

Go to
pGL4.35
Product
Protocol

Paguio, A., et al. (2008) Improvements to luciferase 
reporter assays for nuclear receptor function. PS065 
presented at Society for Biomolecular Sciences
meeting.
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