Hybrid system

Yeast two hybrid system
Many cellular events are activated by protein-protein interactions. These interactions occur extracellularly, which include ligand-receptor interaction, antigen recognition, cell adhesion, etc. yeast two-hybrid system is an advance, precise and a powerful technique used to study Protein-protein interactions and protein-DNA interactions [1]. It is based on specific transcription activating chimerich proteins having two domains, that is DNA-binding domain and a transcriptional activation domain [2]. The DNA-binding domain (BD) is responsible for binding to the upstream activating sequence (UAS). It function is to target activator to specific gene, while activation domains (AD) activate transcription by contacting other protein required for transcriptional machinery [2] [3]. The modular base of yeast two-hybrid system is based on the following knowledge that in most eukaryotes, the BD and AD work very closely to each other without direct binding, which show that these activation domain can be brought together by interaction of any two protein [2].

The yeast two-hybrid system is based on constructing two hybrids, one have "Bait or X" while other have "Fish or Y" protein. The protein of interest, the "bait" is fused to DNA binding domain. Proteins that bind to bait, the "fish" are fused to a transcription activation domain [4]. Any protein that binds to the bait will activate the transcription of reporter gene. The first step is to construct a bait plasmid and a library of cDNAs in the fish plasmid. Each type of plasmid contains a selectable marker such as an essential amino acid. Both type of plasmids are transformed into mutant strain of yeast contain one or more reporter gene. The cells are placed in amino acid deficient medium, so that only those containing both plasmids, Bait and Fish, will grow by bringing BD and AD into close proximity. This can be detected by expression of reporter gene [2] [4]. Plating on agar lacking essential amino acids selects for cell that contain the interacting genes. The binding proteins are identified by sequencing the DNAs of plasmids isolated from these cells.

Yeast two-hybrid method has several advantages and disadvantages when compare with co-immunoprecipitation. It is very powerful technique performed routinely in different labs for identification of protein-protein interactions and is used to provide some initial hint about interacting partners. It can also be used to screen interactions among several proteins and also detect interaction between those proteins whose genes are known by constructing hybrids [1]. In contrast through co-immunoprecipitation we cannot screen multiple interactions and only detect stable interaction and is normally used for verification of interaction seen in other system. Two-hybrid method does not need any antibodies and can indicate that whether interaction is direct or in-direct [1] [2]. In two-hybrid system there is no need for protein purification. On the other hands there are some draw backs in yeast two hybrid system and the most common in them is false positive and false negative result which is estimated to be near to 50% [5]. Other limitation includes self activation of reporter gene, irrelevant small peptides, indirect interaction, stability and Toxicity of fusion proteins.

In my opinion, for DivIVA studies, two-hybrid system would give better result than CoIP and the reason behind this is that some time antibodies did not recognize native protein. Second, non specific interaction of other protein possibly occurs with antibodies, sometime problem with cell lysate result and high chances of contamination. In contrast yeast two hybrid system could be more reliable by constructing different hybrid plasmid containing genes of interested and would easy to collect sample. Second we can use FLIP interacting protein directly to construct a plasmid and used it to bind with his interacting partner to directly activate transcription.
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