M2O Biology Lab for February 13-14

Characterization of prospective ligated plasmids and test of protein expression.

There are two activities in today’s lab:

1. Do a restriction digest on your isolated plasmid DNA and examine the digestion products on an agarose gel. Do the restriction digest pattern and the sizes of the fragments produced indicate successful ligation of the insert?

2. Test of  the amylase positive clones for induction of new proteins by IPTG

1. Restriction Digest

Perform the following restriction enzyme digests:

a. Your isolated miniprep plasmid cut with BamH1.

b. Your isolated miniprep plasmid DNA double digested with BamH1 and Nde1. (Use a somewhat higher level of Nde1, as it appears not to cut as well.)

c. PET14 control plasmid cut with BamH1.

(Of course, your gel will also have appropriate size standards. You should also run a lane of uncut DNA)
Run the digested plasmids on a 1% agarose gel, stain and record the digestion pattern. If you have plasmid DNA, how big is it? What restriction sites does it possess? Is the observed pattern compatible with our proposed ligation product?
2. Test for protein expression on IPTG (Isopropylthiogalactoside) induction.
(The structure of IPTG is shown in Stryer on p. 898 and the text from pp. 896-901 explains the biochemistry of the lactose operon. This system is also covered in Alberts pp. 397-399.)

We will provide overnight cultures derived from colonies that were positive on our amylase starch plate test. The samples generated here will be run on SDS-PAGE gels (at a future data) to see if a new protein of the predicted size is produced on IPTG induction.

At least one group should also repeat this experiment with the parent BL21(DE3) E. coli strain as a control.

The starting point to test for IPTG induction should be a well-oxygenated fairly fresh culture. The desired OD600 is in the range of 0.5-1.0. Your starting culture should be split into two identical growth flasks. One will have IPTG added to induce T7 RNA polymerase, and hopefully our target protein. The other flask will be a control with no IPTG added. Identical time points should be taken for both flasks.

The recommended working concentration of IPTG in the bacterial cultures during induction is 0.4 mM. Recommended time points would be (in minutes) 5-60 minutes. Choose 5-6 that cover this time span. You should also consider taking a zero time point (just prior to induction). Prepare two sets of labeled Eppendorf tube (one induction, one control) with your selected time points. 
At each time point you should remove 0.50 ml of suspended cells and centrifuge in an Eppendorf at full speed for 1 min. If you do not have a clear separation between cells and supernatant extend the centrifuge time. Pour off the supernatant and resuspend in 50 μl of buffer (PBS or TE). Use a micropipette tip and vigorously mix the cell pellet-you want to disrupt the cells as much as possible. Add 20 μl of 4x SDS loading dye and mix well. Heat the mixed sample 85 C for 3 minutes to denature proteins and then store the samples (on ice or frozen) until we are ready to run protein gels.

In outline form:

1. Take your bacterial starting culture and measure its OD600. Split this into two identical growth flasks or tubes. 

2. At time = 0 add the desired volume of IPTG to your experimental flask. 

3. At your designated time points remove samples from your experimental and control growth and process them as indicated above.
IPTG stock solution is 100 mM (2.38 g/100 ml), filter sterilized.

