Bio 319-Fall 2006





Sept. 28, 2006

Lab 6-Purification of Dog Olfactory Receptor Gene PCR Products and Confirmation of Yield by Gel Electrophoresis

Overview:


Today we will use an affinity matrix (beads with affinity for DNA) to clean up our PCR product in preparation for sequencing.  We will use agarose gel electrophoresis to confirm the yield of our products, and a Nanodrop spectrophotometer to measure the concentration of the purified product.

A. Gel to Check Yield of PCR Reactions and Purifications

Each pair of students will need one gel.  To pour a 1% agarose gel:

1. To set up the gel box, wet the orange rubber gaskets on the ends of the gel tray, turn the tray 90o and slide it into the gel box so the open ends are sealed against the edges of the gel box.  Place the comb in the slots at the end.

2. Weigh out enough agarose to make 40 mls of gel at a final concentration of 1% agarose.  If you are not sure how much to weigh out, feel free to ask.

3. Put the agarose in a 125-ml flask.  Add 40 mls of gel buffer (0.5X TBE).

4. Carefully (!) microwave the mixture until it starts to boil.  Use a mitten to hold the flask, and swirl it before returning to the microwave to heat some more.  Do not point the mouth of the flask toward you.  It is possible that the agarose could boil over, even if it appears to have stopped boiling, if you jostle the flask.   Continue to heat the mixture until there are no chunks of agarose visible.

5. Let the flask cool until you can lay your hand on it.

6. Add 4 ul of ethidium bromide to the flask.  Ethidium bromide is a mutagen.  Wear gloves!  Dispose of the pipet tip in the marked bottle.

7. Pour the mixture into the sealed tray in the gel box.

8. While your gel is solidifying, proceed to part B.

B.  Purification of the Extracted DNA

Because the extracted DNA may still contain contaminants that would interfere with the sequencing reaction, we will perform a purification step, using a”QiaQuik” spin column made by Qiagen.  The column contains a DNA-binding membrane that captures the DNA from the gel-extracted PCR mixture, while allowing other contaminants to pass through.  After washing the membrane, the DNA can be eluted in a fresh buffer and used in the sequencing reaction.

1. Remove 5 uL of the unpurified PCR product and add it to 4 uL of sterile H2O to save for gel analysis.  

2. Add 220 uL of buffer PB to the remaining PCR product, pipet up and down to mix thoroughly, and transfer this mixture to a labeled pink spin column nestled inside a 2 mL microfuge tube.  Be sure to label both your column (on the top lid) and the tube in which it is nestled.

3. Centrifuge for 1 min, discard filtrate by pouring it into your waste beaker, and put the pink spin column back into its tube.

4. Add 750 uL of buffer PE to the spin column, centrifuge for 1 min, discard the filtrate and again place the column back into the tube.

5. Centrifuge again for 1 min and discard the 2 mL tube containing the filtrate.

6. Place the spin column into a new 1.5 mL epitube labeled with your initials and “purified PCR 1” or “purified PCR 2.”

7. Pipet 30 uL of buffer EB (elution buffer) directly onto the filter (but do not touch the filter with the pipet tip).  Let it stand for 2 min, centrifuge for 1 min.  Your eluted DNA is now in the bottom of the epitube.  Discard the spin column, and save the tube containing your DNA.  

8. Remove 3 uL of your purified PCR product and add it to 6 uL of sterile H2O.

C.  Gel to Check Yield of PCR Reactions and Purifications

1.   Once the gel has solidified, remove the comb and rotate the tray 90  o so that the wells 

are near the BLACK electrode.  Pour enough gel buffer (0.5X TBE) to cover the gel, but not too much more.  You will need to make 300 mL of this running buffer by diluting the 5X stock with pure water.  

2.   Line up your samples in the following order:

Lane 1: 5 uL of Student A original PCR reaction 1 + 4 uL sterile water 

Lane 2: 5 uL of Student A original PCR reaction 2 + 4 uL sterile water 

Lane 3: 3 uL of Student A purified PCR product 1 + 6 uL sterile water

Lane 4: 3 uL of Student A purified PCR product 2 + 6 uL sterile water

Lane 5: 4 uL of 100-bp Ladder

Lane 6: 5 uL of Student B original PCR reaction 1 + 4 uL sterile water 

Lane 7: 5 uL of Student B original PCR reaction 2 + 4 uL sterile water 

Lane 8: 3 uL of Student B purified PCR product 1 + 6 uL sterile water

Lane 9: 3 uL of Student B purified PCR product 2 + 6 uL sterile water

To each tube, add 2 uL of loading dye. Pipet each sample up and down to mix, and then slowly load each sample into a well.  A diagram of the how the marker migrates is provided below.

3.  When the gels have run far enough, we will use a Kodak imager to take pictures of 

them on a UV light box.

Data Analysis:


You should write a paragraph in your lab notebook analyzing the relative yields of your samples and discussing any conclusions you draw from your data.

D.  Determination of Concentration of Purified PCR Products


To set up the sequencing reactions for next week, Norm and I will need to know the concentration of each of your purified PCR products.  While the gels are running, we will use a Nanodrop spectrophotometer (!) to measure the concentration in 2 uL of your sample.

1.  Double-click on the ND1000 icon on the computer screen to start.

2.  Choose nucleic acid.

3.  To initialize the machine, life the arm using the spot labeled LIFT HERE.  Do NOT LIFT BY THE BLACK FIBER OPTIC CABLE!!  Wipe off the top and bottom pedestals with a Kimwipe and pipet 2 uL of EB (the elution buffer from the Qiaquick PCR purification kit) onto the pedestal, which is at one end of a fiber optic cable.  The other end is on the arm. When you close the arm, the liquid creates a column. The spectrophotometer takes two measurements, one with a width of 1 mm, and one with a width of 0.1 mm.  This is the equivalent of the 1 cm cuvette pathlength in a conventional spectrophotometer.  

4.  From the pull-down menu on the right, select DNA-50.  (The extinction coefficient for double-stranded DNA means that a DNA solution at 50 ug/mL has an optical density of 1 at 260 nm.)

5.  To blank the machine, repeat step 3, and click on BLANK. 

6.  Wipe off the top and bottom pedestals with a kimwipe.

7.  Place 2 uL of your sample (your purified PCR product) on the pedestal, lower the arm, and click on MEASURE.

8.  The output will tell you not only the concentration of your DNA (in the colored box at the bottom right of the screen), but also its purity, as indicated by the ratio of absorbance at 260 nm (where DNA absorbs) to absorbance at 280 nm (where aromatic rings in proteins absorb).  You can also compare the OD260 to the OD230 (peptide bonds absorb at 230 nm).  A 260/280 ratio of 1.7 is considered excellent.

E.  Preparation for Sequencing


Look at the sequencing protocol for next week.  On page 2, you will see that you need 100 fmoles of purified PCR product for the labeling reaction.  Using the equation given, calculate how many ng of DNA you will need.  Then, from the concentration you determined above, calculate how to dilute your DNA so that you have the required number of ng in 4 uL volume.  Write out for Norm and me exactly how we should dilute your PCR product, showing us all calculations. 

