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The Dual-Luciferase System has been around since 1996 and generated thousands and thousands of applications. In this section, we’ll discuss how the principles of the yeast two-hybrid system can be used in mammalian cells to gain a better understanding of protein interactions…
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Do these proteins interact in mammalian cells?

A yeast two-hybrid study says these
two proteins interact.

Do they still interact in a mammalian
background?

Reporter assays can provide a rapid
method to confirm interactions and

even a way to investigate the
interactions in more detail.
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Okay, let’s look at a scenario where you have evidence that two proteins interact but you want to confirm they interact within a cell of interest.  In this case, a yeast two-hybrid screen has identified two interacting proteins and you want to confirm that this interaction truly occurs in a mammalian environment.

A reporter-based method can offer a rapid way to confirm interactions and even investigate the interaction in more detail…
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* You can bridge a binding domain and an activation domain
with two proteins that interact and activate transcription. O
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Let’s look at how transcription factor functional domains can be exploited for protein interaction studies.  

Transcription factors have a DNA binding domain that binds a transcription factor reponse element and an activation domain responsible for recruiting the transcription machinery to the gene of interest.
If you physically separate the DNA binding domain from the activation domain, the two pieces may not function. 

Some very clever researchers discovered that you can bridge the two functional domains with two proteins that bind to one another.

This is the basis for the yeast two-hybrid assay.  A protein of interest (BAIT) is attached to the GAL4 DNA Binding domain and clones (PREY) linked to the VP16 Activation Domain screened for activation of the reporter gene. 
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The yeast two-hybrid assay principle functions in mammalian cells.  In our case we put the BAIT protein in the pBIND vector and the PREY in the pACT vector.  We call this the CheckMate System.  We co-transfect the pBIND, pACT and a responsive vector called pGL4.31 which has 5 repeats of the GAL4 response element in front of a minimal promoter.  You culture the cells for 1-3 days then assay for luciferase activity with the DLR™ Assay.  If the BAIT and Prey proteins interact, you will get an increase in luciferase activity.  We have built a Renilla control gene into the pBIND vector so you can normalize the firefly luciferase signal. 

I’d like to tell you of an example of how researchers are utilizing CheckMate™ System to investigate interacting proteins…





Case Study: cdk3 interaction with ATF1

Zheng, D., et al.

Research Article

Cyclin-Dependent Kinase 3—Mediated Activating Transcription
Factor 1 Phosphorylation Enhances Cell Transformation
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 cdk3 highly expressed in
glioblastoma tissues and
cell lines

* cdk3 is a ser/thr kinase

 Could the cdk3 be targeting
transcription factors in the
glioblastomas?

« Utilized the CheckMate
System to find the answers.

(2008) Cancer Res. 68, 7650-60.
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This paper is an example of how researchers employ the CheckMate™ Mammalian Two Hybrid System to investigate protein protein interactions.  The authors found that many glioblastomas express high levels of the cyclin-dependent protein kinase 3.  Since it is a kinase, the authors postulated that transcription factors could be targets of the cdk3 and went about using the CheckMate System to find targets of the kinase.


S
Case Study:

zheng, 0., etal. A TF1:cdk3 found with CheckMate System

CheckMate System used to explore whether
or not cdk3 interacted with selected

T Transcription
transcription factors m

E2F1 basal
(—control)  activity
L E2F2 >3-fold
Lo (+ control) increase
; >15-fold
ATF1 increase
basal
ATF2 activity
basal
ATF3 activity
basal
STAT2 activity

Interaction confirmed by immunoprecipitation & cdk3 phosphorylates ATF1 Ser63

o
Promega


Presenter
Presentation Notes
Using our original CheckMate™ System as a screening tool, the cdk3 was put in the pBIND vector and different transcription factors were put into the pACT vector and assayed separately.  The authors identified the ATF1 transcription factor as a target.

Traditional protein analysis confirmed the interaction and identified the phosphorylation site in the ATF1.  There are some other interesting applications of the CheckMate Vectors and I’d encourage you to read the paper.






  


More Information

o . Go-to
Protocols & Applications Guide: CheckMate”
Protein:Protein Interaction Analysis: .
In Vivo and In Vitro Methods Technical
Manual

Schenborn, E., et al. (2006) The next-
generation assay for mammalian protein
interactions: The CheckMate ™/Flexi®
Vector Mammalian Two-Hybrid System.
Promega Notes 94, 12-16.

Chec!;l\/JI[_ateTN]'c System Please note, the CheckMate ™/Flexi® Vector
citations from ; ; ; ;
, . Mammalian Two-Hybrid System is an improved
®
il il s version of the original CheckMate™ Mammalian
Two Hybrid System.

CheckMate™ System
citations from
Nature.com

The original pBIND and pACT vectors are in the
CheckMate™ Negative Control Vector Set
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