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Introduction

The DUALmembrane system is a protein complementation assay based on the reconstitution of the N- and C-
terminal fragments of ubiquitin, mediated by a protein-protein interaction (Johnsson and Varshavsky, 1994;
Stagliar et al., 1998; Thaminy et al., 2003). Reconstitution of split-ubiquitin results in the release of a
transcription factor by ubiquitin-specific proteases (UBPs). The transcription factor translocates to the nucleus
and activates several reporter genes which are integrated into the yeast genome, resulting in a selectable
phenotype (growth of yeast clones on a appropriate selection medium or a color reaction in a beta-
galactosidase assay). The basic principle of the DUALmembrane system is shown in Figure 1.
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Figure 1.The DUALmembrane system detects interactions between an integral membrane protein of interest
and other integral membrane proteins or soluble (cytosolic) proteins. (A) A membrane protein of interest is
expressed as a bait by fusing its cytosolic end to Cub and LexA-VP16. Cub: C-terminal half of ubiquitin. LexA-
VP16: transcription factor. (B) A second protein is expressed as a prey by fusing its cytosolic end to NubG.
NubG: mutated N-terminal half of ubiquitin. (C) If bait and prey interact, NubG and Cub associate to form split-
ubiquitin, followed by UBP mediated cleavage of the transcription factor. The liberated transcription factor
moves to the nucleus, where it activates several reporter genes, whose readout is then measured.
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Constructing a bait for the DUALmembrane system

The starting point for constructing a bait is the cDNA encoding your protein of interest. Because the
DUALmembrane system can be used to screen full-length integral membrane proteins, we recommend that you
use a cDNA encoding the entire protein of interest for subcloning.

To construct a DUALmembrane bait, the following steps are performed:
Obtain a cDNA clone encoding the entire open reading frame of your protein of interest
If unknown, predict the topology of your protein of interest using appropriate computer algorithms
Choose the appropriate bait vector based on the topology of your protein of interest
Amplify the cDNA using appropriate primers containing Sfi | sites
Subclone the PCR product into the chosen bait vector

Proceed with DUALmembrane screening, as outlined in the DUALmembrane kit 3 user manual

Obtain a cDNA clone encoding your protein of interest

If you do not have the cDNA encoding your protein of interest, you may obtain it by searching full-length cDNA
repositories, such as RIKEN or the IMAGE consortium. Sequence verified full-length cDNAs can also be obtained
from commercial sources (ResGen, OpenBiosystems, Origene).

Predict the topology of your protein of interest
In order to be used with the DUALmembrane system, your protein of interest must fulfil the following criteria:
Integral membrane protein with at least one membrane-spanning domain

Either the N-terminus or the C-terminus (or both) must be located on the cytosolic face of the
membrane

The latter requirement is crucial for the DUALmembrane system to work properly with your protein of interest
since the Cub and NubG modules must be located on the cytosolic face of the membrane for UBP-mediated
cleavage and activation of reporter genes to occur.

If no experimental evidence for the topology of your membrane protein is available, we recommend that you
use computer-based algorithms to predict the topology. You can find links to suitable algorithms in the
Support/Bioinformatics tools section of our website (www.dualsystems.com). If the topology predictions are
inconclusive, we recommend to clone the cDNA encoding your protein of interest into all available bait vectors
and then use the functional assay to determine which bait is optimal for screening (please see the
DUALmembrane kit 3 user manual for a description of the functional assay and the appropriate protocols).

Some classes of integral membrane proteins have a defined topology. If your protein belongs to one of the
classes listed below, simply follow these suggestions to construct a bait for the DUALmembrane system.
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Type | integral membrane proteins

Location of N-terminus Location of C-terminus No. of transmembrane domains | Appropriate bait vector
Lumenal Cytosolic 1 pBT3-SUC
Examples:

Receptor tyrosine kinases (EGFR, VEGFRs, ErbB family)

Adhesion proteins (Cadherins, Integrins)

Some signal sequences of mammalian type | membrane proteins are not well
recognized in yeast. We recommend that you replace the endogenous signal
sequence of your protein of interest with a signal sequence derived from a yeast
type | membrane protein. The vector pBT3-SUC carries a signal sequence derived
from the Saccharomyces cerevisiae invertase (SUC2) gene. The invertase signal
sequence has been used many times for secretion of heterologous proteins in
yeast and is well suited to ensure proper insertion of your bait into yeast
membranes.

Type Il integral membrane proteins

Location of N-terminus Location of C-terminus No. of transmembrane domains | Appropriate bait vector

Cytosolic Lumenal or cytosolic Variable pBT3-N or pBT3-STE

If your protein of interest is a type Il integral membrane protein with its N-
terminus in the cytoplasm and its C-terminus in the lumen, use the type Il vector
pBT3-N (Figure 3B). pBT3-N contains the LexA-VP16-Cub cassette, followed by a
multiple cloning site and expresses your protein of interest as a LexA-VP16-Cub-

BAIT fusion. If your irotein of interest has both the N-terminus and the C-

Location of N-terminus Location of C-terminus No. of transmembrane domains ‘ Appropriate bait vector

Cytosolic ‘ pBT3 -
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