M2O LAB 9 (11-28/29)

BACKGROUND:

The last few labs of this quarter are dedicated to letting you develop as a scientist by honing your skills for making solutions, and using those solutions for experiments. In this lab you will make the solutions needed for Akaline Lysis Mini-Preps and then use them for isolating a small amount of plasmid DNA from bacteria. The plasmid that you will isolate is pET-14b, an expression vector that is described below. Next quarter we will clone a gene (likely GFP) into this plasmid in frame with a polyhistidine tag. We will then induce the expression of the His-tagged gene using IPTG. If GFP is used, then the bacteria will fluoresce green. These bacteria can then be used for protein analysis utilizing techniques such as Polyacrylamide Gel Electrophoresis, Western Blots, and protein purification. We could also use them for some interesting phagocytosis experiments with Tetrahymena!
PART I: Read the following literature about the pET expression system.
Novagen • pET System Manual • 11th Edition

I ABOUT THE SYSTEM

A. Description

The pET System is the most powerful system yet developed for the cloning and expression of recombinant proteins in E. coli. Target genes are cloned in pET plasmids under control of strong bacteriophage T7 transcription and (optionally) translation signals; expression is induced by providing a source of T7 RNA polymerase in the host cell. T7 RNA polymerase is so selective and active that, when fully induced, almost all of the cell’s resources are converted to target gene expression; the desired product can comprise more than 50% of the total cell protein a few hours after induction. Although this system is extremely powerful, it is also possible to attenuate the expression level simply by lowering the concentration of inducer. Decreasing the expression level may enhance the soluble yield of some target proteins. Another important benefit of this system is its ability to maintain target genes transcriptionally silent in the uninduced state. Target genes are initially cloned using hosts that do not contain the T7 RNA polymerase gene, thus eliminating plasmid instability due to the production of proteins potentially toxic to the host cell. Once established in a non-expression host, target protein expression may be initiated either by infecting the host with λCE6, a phage that carries the T7 RNA polymerase gene under the control of the λ pL and pI promoters, or by transferring the plasmid into an expression host containing a chromosomal copy of the T7 RNA polymerase gene under lacUV5 control. In the second case, expression is induced by the addition of IPTG or lactose to the bacterial culture or using an autoinduction medium. Although in some cases (e.g., with innocuous target proteins) it may be possible to clone directly into expression hosts, this approach is not recommended as a general strategy. Two types of T7 promoters and several hosts that differ in their stringency of suppressing basal expression levels are available, providing great flexibility and the ability to optimize the expression of a wide variety of target genes.

All of the pET vectors and companion products are available as kits designed for convenient cloning, expression, detection, and purification of target proteins. The pET Expression Systems provide the plasmids and host strains. The background information in Section VII, Additional Guidelines, will help you determine the best vector/host combination for your application.
Regulation of Protein Expression in the pET System (Dr. Brabban)
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· Double induction by IPTG

· DE3 lysogen encodes T7 RNA polymerase.

· LacIQ gene is always expressed and protein product binds to both operators when IPTG is absent.

· Cloned gene is only transcribed when by T7 RNA polymerase enzyme in presence of IPTG.

· T7 RNA polymerase is only transcribed in presence of IPTG.

· IPTG absent: Growth period.

· lacIQ protein binds to both operator sites (T7RNA polymerase and your cloned gene) both genes are silent.

· IPTG added: Protein production period

· IPTG binds to lacIQ and LacIQ protein leaves both operator sites.

· T7 polymerase gene is transcribed/translated.

· T7 polymerase enzyme binds to T7 promoter site and your gene is expressed.

PART II: Making solutions and performing Alkaline Mini Preps.

A. Open up the PDF entitled “ alkalineminiprep” and read through it. 

B. Team up with a partner to create a set of solutions (I, II, and III).
C. Follow the instructions for alkaline mini preps. Each person should make 5 preps each so that you have enough plasmid to work with next week and next quarter. We will provide the overnight bacteria culture.
