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Service Description

S01 DUALhybrid Custom Screening Services

The DUALhybrid system is an optimized genetic screening system based on the popular yeast two-
hybrid system (Fields and Song, 1989). The yeast two-hybrid system was originally invented to detect
the interaction between two proteins in vivo and has become the method of choice to identify and
characterize novel protein-protein interactions.

Compared to traditional, biochemical assays used for the detection of protein interactions, the
DUALhybrid system has several advantages:

A Protein interactions are detected in vivo
A Novel interactors of your protein of interest can be found by screening cDNA libraries

A It is easier to use than biochemical methods and does not require you the expression and
purification of the proteins under study

A custom DUALhybrid screen saves you time and money. There is no need to learn about working
with yeast or to buy new incubators, kits, media and cDNA libraries. Instead, you just hand us the
relevant information and we start working right away.

A Choose a protein of interest and a cDNA library
A We carry out the complete DUALhybrid screen
A You receive a detailed report and all interacting clones identified in the screen

Doing a yeast two-hybrid screen by yourself Custom DUALhybrid service
e Purchase reagents e Select protein to be screened
e Setup yeast facility e Select appropriate cDNA library
e  Get familiar with yeast
e  Establish yeast two-hybrid
e Purchase cDNA library
e Perform the screen
e Analyze clones e Receive results
e Sequence clones e  Start confirmation assays
e  Start confirmation assays

Duration: 3-4 months
Duration: 6-8 months
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A Quality: More than eight years worth of yeast two-hybrid screening know-how

A Technology: A highly optimized two-hybrid system and normalized ¢cDNA libraries ensure
virtually no false positives

A Flexibility: Modular screen structure guarantees screens for every budget

A Confidentiality: All results and associated intellectual property belong to you

The yeast two-hybrid system was originally developed by Fields and Song (1989) as a genetic assay to
detect protein-protein interactions in a cellular setting. It takes advantage of the finding that many
eucaryotic transcription factors can be divided into two functionally distinct domains that mediate
DNA binding and transcriptional activation.

In the classical yeast two-hybrid approach, a “bait" is constructed by fusing a protein X to the DNA-
binding domain (DBD) derived from a transcription factor. Expression of the bait in a yeast reporter
strain leads to nuclear import of the bait due to a nuclear localization signal present in the DBD.
Subsequently, the bait binds to operator sequences located upstream of a reporter gene. However,
transcription of the reporter gene is normally not activated since the bait lacks sequences that activate
transcription in yeast.

Commonly, yeast reporter strains used in the yeast two-hybrid system contain two or more reporter
genes integrated in their genome: each reporter gene consists of a sequence of operator sites,
followed by a minimal promoter and the actual reporter genes. In the yeast two-hybrid system
employed by Dualsystems, the operators are so-called LexA binding sites and the reporter genes are
HIS3 (an enzyme from the histidine pathway in yeast which allows selection for growth on minimal
medium lacking the amino acid histidine), ADE2 (an enzyme from the adenine synthesis pathway in
yeast which allows selection for growth on minimal medium lacking adenine) and the lacZ gene
encoding bacterial b-galactosidase.
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Similarly, a “prey"” is constructed by fusing a protein Y to the activation domain (AD) of a
transcription factor: Expression of the prey does not activate transcription since the AD-prey fusion is
not recruited to the operator sites upstream of the reporter gene.

If bait and prey are co-expressed in yeast, the interaction of the bait and the prey protein leads to the
reconstitution of a functional transcription factor by recruiting the AD to the promoter upstream of
the reporter gene. Consequently, this “hybrid"” transcription factor activates transcription of the
reporter genes and yeast co-expressing the interacting bait and prey grows on selective medium
lacking histidine and/or adenine and displays b-galactosidase activity (i.e. the yeast turns blue in a
color assay).

In a ¢cDNA library screen, the prey is substituted by a cDNA library, where a collection of cDNAs is
expressed as fusions to the AD. Thus, a bait protein under investigation can be screened against a
cDNA library derived from a target tissue or organism and potential interactors of the bait are easily
isolated. Such yeast two-hybrid screens often yield novel interactors that can be easily investigated
further since the screening procedure yields not only information about the interacting prey protein,
but also the cDNA encoding it.

Since the yeast two-hybrid system has the advantage of being both rapid and easy to use, it has
quickly become the most frequently used assay to detect novel protein-protein interactions. A recent
publication estimates that more than 50% of all interactions described in the Database of Interacting
Proteins (DIP) have been detected using the yeast two-hybrid system (Xenarios et. al., 2001).
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