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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 the adaptation of a siRNA evaluation vector to miRNA research and design of a better vector for miRNA investigation.




3

Using a reporter to find the best siRNA

hRlucSV40 Promoter siRNA Target

stop
codon

Poly(A)

Active siRNA
equals decreased light

Easy, quantitative assay to find which siRNA to use in knockdown work

Presenter
Presentation Notes
Back in 2004 we released the  psiCHECK™-2 Vector.  The vector’s intended use was to help you evaluate potential siRNAs to find which one was most effective at knocking down your gene of interest.  You simply cloned your gene of interest down stream of the Renilla luciferase, transfected cells and measure the level of Renilla luciferase.  If you analyzed the construct with no miRNA or an inactive miRNA, you found a consistent level of Renilla luciferase expression. If you had an active siRNA, the Renilla luciferase activity went down.  Thus, this was an easy quantitative assay to find which siRNA worked best. 

However, a new mechanisms of gene control were discovered…
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Post-Transcriptional Control through miRNA
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Possible mechanisms of miRNA-mediated post-transcriptional control

Adapted from: Chekulaeva, M. and Filipowicz, W. 
(2009) Curr. Opin. Cell Biol. 21, 452-60.

miRNA effects on protein translation 
are simplified through use of a 
reporter enzyme like luciferase

miRNA effects on message stability can be 
determined with gene-specific transcript 
analysis or through reporter gene assays.

Presenter
Presentation Notes
Micro RNA.  
MicroRNA is an area of accelerated research. In the review cited below, four aspects of microRNA expression control are described.  The microRNA complexes with proteins like Argonaut to form a microRNA protein complex and the complex mediates control through the 3’ UTR.  This complex can mediate degradation of mRNA, prevent ribosome assembly, degrade nascent polypeptide already being translated and slow elongation or terminate elongation prematurely.  

Direct degradation of mRNA can be followed with methods like qPCR or reporter vectors however the other effects can be harder to analyze.  You may see the transcript level increase with a treatment but protein levels remain constant or even decrease.  A combination of gene expression analysis and reporter assays can help.

The psiCHECK™ Vector has been employed in this research…
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psiCHECK™-2 Vector Employed to study miRNA

hRlucSV40 Promoter Target  3’ UTR Poly(A)

Obvious application of the vector, 
however, not ideal.
• SV40 promoter is extremely 
active.

• Subtle changes in luciferase 
levels could be missed.

Active miRNA
equals decreased light

Presenter
Presentation Notes
Rather than insert the target for siRNA, the 3’UTR of the gene of interest is subcloned downstream of the Renilla luciferase.  

This makes for a straightforward assay.  If the miRNA affects the 3’UTR, you will see changes in the luciferase expression.  

The psiCHECK™-2 vector was not designed but adapted to this work.  The high level of transcription seen from the SV40 promoter may be too powerful.  Subtle changes in protein level could be missed because of the huge quantity of luciferase present.

This is why we created a new vector, specifically for miRNA analysis..
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pmirGlo Vector for miRNA targeting

PGK non-viral promoter 
provides low-level luc2
expression. Works in 
human, mouse, rat, 
yeast, etc.

hRluc-neo fusion 
provides a control 
reporter and the ability 
to produce stable 
transfectants.

Multiple Cloning Site 
downstream of luc2 for 
insertion of 3’ UTR. 

Presenter
Presentation Notes
Earlier this year we introduced the pmirGLO Vector.  The pmirGLO vector places the 3’UTR downstream of luc2 and the control is now the Renilla-neomycin resistance protein allowing production of stably-transfected cell lines.  Probably most important is the new promoter driving the luc2-3’UTR expression, the phosphoglucokinase promoter.  PGK provides low-level luc2 expression so you can actually see the subtle changes in expression level and the non-viral promoter is functional in virtually any model system from yeast to humans.

pmirGlo is as easy to use as the psiCHECK™-2 Vector for microRNA analysis.
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pmirGlo Assay Principle
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pmirGlo Vector

Active miRNA
equals decreased light

Presenter
Presentation Notes
Insert the 3’UTR into the pmirGLO vector, transfect, culture a couple of days then treat with the miRNA to assess expression levels. If the miRNA protein complex is active on the 3’UTR, the level of luciferase will be affected. 

I’d like to tell you of an example of how pmirGLO has been used but its too new. However, many examples with psiCHECK™-2 Vector do…
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Case Study: miR-9 and NFKB1 control 

• Looking for potential miRNA
involvement in the LPS 
response

• Screen 365 miRNA 
expression patterns

• Only miR-9 induced in both 
neutrophils and monocytes 
in response to LPS

• psiCHECK-2 Vector used in 
analysis of miR-9 control of 
NFKB1 through the 3’ UTR

Bazzoni, F., et al. (2009) PNAS 106, 5282-7.

Presenter
Presentation Notes
This paper is an example of how researchers employ psiCHECK-2 Vector for microRNA analysis.  The authors did an expression analysis of microRNA expression and looking for common microRNAs induced in both neutrophils and monocytes in response to lipopolysacchride.  LPS induced miR-9 in an NF-kappaB dependent manner.  Interestingly, the gene NFKB1 contains a miR-9 seed sequence in the 3’UTR.  Could miR-9 exert control over NF-kappaB as some sort of regulatory loop?  To confirm that the seed sequence was indeed a site of miR-9 action, the 3’UTR of NFKB1 was cloned into the psiCHECK-2 Vector.
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miR-9 acts on seed in NFKB1 3’UTRCase Study:
Bazzoni, F., et al.

hRlucSV40 Promoter NFKB1 3’ UTR Poly(A)

psiCHECK-2 constructs c-fos 3’ UTR
c-fos/miR-155 positive control

miR-9 decreased light output
miR-155 had no effect

NFKB1 mut 3’ UTR
4 point mutations in the miR-9 seed

no influence by miR-9

Authors found that NFKB1 
expression increases with LPS 
treatment but protein levels remain 
constant. 

Presenter
Presentation Notes
The authors set up two contructs in psiCHECK-2. One had the NFKB1 and the other c-fos 3’UTR.  The cfos 3’UTR is a target of miR-155 and served as a positive control.  Experiments were set up with the psiCHECK construct and either an miR-9 or miR-155 coming from an expression vector.  In the case of psiCHECK-NFKB1, miR expression vector only or miR-155 expression had no effect on NFKB1. 

However, if miR-9 was expressed, the Renilla levels dropped dramatically.  
 
Mutation of the miR-9 seed in NFKB1 reversed the miR-9 effect.

Interestingly,  when the authors looked at NF-kappB expression levels, the message definitely went up but investigation of protein levels show NF-kappaB remained constant.  Could this indicate translational control of NF-kappaB by miR-9?  More investigation awaits…
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More information
pmirGLO Dual-Luciferase
miRNA Target Expression
Vector Product Information

psiCHECK™-2 
Vector citations

HighWire Press®

psiCHECK™-2 
Vector citations

Nature.com

Go to
psiCHECK™

Vector
Manual

Schagat, T. and Vidugiriene, J. (2008) 
MicroRNA biosensors: Application for 
the psiCHECK™-2 Vector. Promega 
Notes 99, 16-18.
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