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Preparing and Overnight Culture of E. coli

INTRODUCTION


The purpose of this lab is to initiate a bacterial culture that will produce enough green fluorescent protein to enable you to isolate and purify the protein from the bacterial culture.   From your LB/amp/ara plate, you will select one of the colonies transformed with the rpGLO plasmid.  Although there may be many colonies on this plate, viewing the plate with a UV light will identify those that are expressing GFP.


The gene for green fluorescent protein was originally isolated from the marine jellyfish Aequorea victoria.  GFP is used extensively in research as the protein can be fused to other proteins and then followed through the cell using fluorescent microscopy.  The original gfp gene was mutated to produce a molecule that fluoresces forty-four times brighter.  The gene was then engineered into pGRN for our use.  The plasmid pGRN, however, is not an “expression vector:” that is to say, the bacterium cannot express the gfp gene when the gene is located in this plasmid.  Unless the gfp gene is moved to a special plasmid, called an “expression vector,” the bacterium will not be able to produce GFP.  The bacterium can clone the gene- make many copies of it- but it cannot synthesize the protein.  The plasmid pDRK was engineered for gene expression.  This is the reason why it was necessary to move the gene from pGRN to pDRK for expression of the gene or synthesis of GFP.


The diagram below depicts the region of rpGLO containing the major control elements required to express the gfp gene.  It’s important for you to note that only a small portion of the rpGLO plasmid is represented in this diagram and the DNA is depicted as a straight line rather than a circle.  The diagram identifies three important regions: 1)  araC gene, 2) the promoter region and 3) the location of the gfp gene. 
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The araC gene codes for a regulatory protein known as the “araC protein.”  The araC protein is involved with turning the gfp gene off and on.  The above diagram summarizes the relationship between the araC gene, transcription, messenger RNA, translation and the araC protein.


The promoter site is that portion of DNA where regulation of gfp expression occurs.  When there is no arabinose in the bacterium’s environment, the araC protein will physically bind to two regions of plasmid- the promoter site and a region near the araC gene.  This causes the DNA molecule to bend around, forming a loop.  When the DNA is in this configuration, mRNA transcription cannot occur.  Without mRNA, the bacterium cannot produce GFP.
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When arabinose is present in the bacterium’s environment, arabinose binds with the araC protein forming a complex.  This prevents the DNA loop from forming.  The binding of arabinose also causes a change in the protein’s conformation (shape) resulting in the formation of a small pocket that will help and third molecule, RNA polymerase, to join the complex.


This complex of three molecules binds to the promoter site and RNA polymerase is aligned on the DNA molecule in a way that it can transcribe the gfp gene.  This transcription produces mRNA, which is translated into green fluorescent protein.  The ara C protein, then, serves a duel function, it can inhibit GFP synthesis by looping the DNA and preventing RNA polymerase from binding to the promoter region and it can turn on gfp gene transcription and, therefore, GFP production, if it binds to arabinose.

[image: image3.wmf]
When the bacterium expresses the gfp gene and produces green fluorescent protein, the cell takes these GFP molecules and concentrates them into inclusion bodies.  Inclusion bodies are concentrated granules of GFP molecules and are not bound by a membrane.  The diagram on page 6.3 illustrates GFP inclusion bodies as well as other protein species. 
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MATERIALS


Reagents




Equipment and supplies

LB/amp/ara plates (from Lab 5)


Incubator 37(C/shaker

2 mL LB/amp/ara broth in 6 mL tube


Clean pipette tips








UV lamp and safety glasses

METHODS

Because you will be working with bacteria, it will be important that you work quickly to avoid contamination.

1.  Obtain a LB/amp/ara plate, from Lab 5, that contains one or more colonies expressing gfp.  If your plate did not contain any of these transformants, you can borrow a colony from another group.

2.  Pick-up a UV lamp (you will need to share this) along with safety glasses for each group member.

3.  Pick-up the 6 mL culture tube containing 2 mL of LB/amp/ara broth.  This is sterile so keep it covered until you are ready to inoculate the culture.  Pick-up a clean pipette tip.  This will be used to transfer a colony from the plate to the liquid culture.  Avoid touching the tip to anything until you are ready to make the transfer.


If your teacher wants you to aliquot 2 mL of LB/amp/ara broth, use a clean disposable 1 mL pipette to transfer 2 mL of the broth into a 6 mL culture tube.  The LB/amp/ara broth will be located in a 50 mL conical tube.  This transfer should be done quickly to avoid contamination.  Remember, try to use aseptic techniques.

4.  Remove the lid to the LB/amp/ara plate.  Examine the colonies using the UV light.  Remember to wear your safety glasses.  Find a green colony that is isolated from the others.  Gently touch the small end of the pipette tip to the center of the green colony.  Look at the end of the tip under the UV light to make certain that you have transferred some of the cells to the tip; the tip will glow a green color.

5.  Immediately place the entire tip into the LB/amp/ara broth.  Cap the tube.  While holding the cap of the tube between your thumb and index finger, “flick” the bottom of the tube with your other index finger to vortex and mix the sample.  Finger vortex for about 10 seconds.
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6.  Clearly label the tube with your group number and class period so that you can find the tube for the next lab.

7.  Give the tube to your teacher for overnight incubation.

8.  Place your agar plates in the biohazard bag.

CONCLUSIONS

1.  Although you worked quickly to transfer a sample of bacteria expressing GFP, there is a good chance that some non-GFP expressing bacteria were transferred as well.  What would prevent the growth of these bacteria in the LB/amp/ara broth?

2.  The purpose of this overnight culture is to clone the bacteria expressing GFP and to have them produce sufficient GFP to purify the protein from the other proteins in the cell.  As the cells are cultured, would you expect to find the GFP within the bacterial cells or in the nutrient broth surrounding the cells?

01/25/01                                                                         6.5

[image: image6.wmf]_982589182.doc
[image: image1.png]






