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Presentation Notes
The Dual-Luciferase System has been around since 1996 and generated thousands and thousands of applications. In this section, we’ll discuss the most well known reporter application, promoter dissection or, more commonly, promoter bashing.
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Why is my gene responding to a treatment?

Bioinformatic analysis of promoter
region shows many potential
transcription factor binding sites that
could be mediating the response.

Promoter dissection
can help identify

promoter elements
involved in the
response
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Okay, let’s set up a scenario you might encounter in your research.  Let’s say you been doing a microarray analysis and found specific gene that responds to your treatment.  You of course want to understand why your gene responds to this treatment so you pull down the sequence and do a bioinformatics analysis and discover many potential transcription factor binding sites in the upstream region that could mediate the response.  How do you identify which factors are involved?

One way to do it is to apply the most basic application of reporter gene assays, the promoter dissection or more commonly known as promoter bashing…
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Traditional Promoter Dissection

Use of deletion mutagenesis to find functional elements
responsible for regulation of gene transcription
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Traditional promoter dissection begins by placing an upstream portion of your gene of interest upstream of the luc2 reporter.  How much do you add?  There really is no answer.  Generally, 1kb is recommended as a starting point but if you did the bioinformatics analysis, you may have a starting region in my mind based on the potential transcription factor binding sites.  

Next, you make deletion mutants that progressively remove part of the upstream region.  You analyze all of your constructs in a DLR™ assay and compare them to the full length insert.  The luciferase response will help you identify which genetic elements are responsible for the response you are witnessing.  

I’d like to tell you of an example of how researchers are still using promoter dissection…



Case Study: AVIl-Ets-1 activates HIV-1 provirus
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Isolation of a cellular factor that can reactivate latent
HIV-1 without T cell activation
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HIVA1 latency in resting CD4* T cells represents a major barrler to
virus eeadication in patients on highly active antiretrovisal therapy
(HAART). Elminating the latent HIV-1 reservoir may require the

of viral g o in La lls. Most
approsthes for reactivating latent HIV-1 require nenspecific T cell
activation, which has potential toxidty. To ldentify factors for
reactivating Latent HIV-1 without inducing global T cell activation,
we performed a previously undescribed unblased screen for genes
that could activate wrameription from the HIV-1 LTR In an NF.xE-

maner, and i d ively spliced form of
the transcription factor Ets-1, AVIFEt-1. AVIHEEs-1 activated HIV-1
transeription through 2 conserved regions in the LTR, and reacti-
wated latent HIV-1 in cells from patients on HAART without causing
significant T cell activation. Our results highlight the therapeutic
potential of cellular factors for the reactivation of latent HIV-1 and
provide an efficent approach for their identification.
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This paper is an example of how promoter dissection is still in use.  In the paper, the authors were looking for a way to activate the HIV-1 provirus from the genome without activating the host T-cell.  If the provirus is activated with T-cell activation, the virus would replicate.  Expression analyis identified delta7-ETS-1 as a candidate factor.  delta7-ETS-1 is an expressed splice variant of the more common ETS-1 transcription factor, missing an exon.  

The central question I will focus on is this from the paper:

Since delta7 functions differently than ETS-1, does the protein bind to different functional elements than ETS-1 in the HIV long terminal repeat?
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 Studies showed that AVII-Ets-1 activates the
promoter more effectively than full-length Ets-1

 Exon 7 must be the site of Ets-1 control
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It was already known that there was an ETS-1 binding site in the HIV-1 LTR repeat.  The authors dissected the promoter to determine if delta7 still utilized the site plus any others.  Delta7 still functioned through the ETS1 site but also relied on the 3 SP1 sites as well.    

The authors concluded that the missing exon must be a site of control of full-length ETS1.  The delta7 version must be free of this control.
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