Dahlquist Lab

Last modified:  8/6/08

Colony PCR Protocol for Verifying Yeast Deletion Strains

Background


Before we can perform any experiments with a BY4741 deletion strain, we must confirm its deletion genotype.  In the deletion strain, the gene of interest has been replaced by the kanMX gene which confers resistance to the antibiotic G418.  To confirm that the gene of interest has truly been replaced in the deletion strain, you will perform the polymerase chain reaction on yeast cell lysate from both the wild type and a deletion strain and run the products out on an agarose gel.  You will use the primer pairs A-B, A-kanB, C-D, kanC-D, and A-D.  The presence or absence of the products and their sizes will differ between the wild type and deletion strains.
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<http://www-sequence.stanford.edu/group/yeast_deletion_project/confirm_gel.html>
Protocols

I.  Prepare Yeast Cell Lysate and Set up PCR Reactions

1. Wear gloves throughout this procedure. Fill an ice bucket with ice.  Remove the reagents needed below from the freezer box and thaw them on ice.  Check that the thermocycler has been turned on and programmed correctly.

  1 = negative control, no template (water), LOC1 forward and reverse primers
  2 = Master Mix positive control, pRL134 plasmid template, LOC1 forward and reverse primers
  3 = template positive control, wild type lysate, LOC1 forward and reverse primers
  4 = wild type lysate, primers A-B
  5 = wild type lysate, primers A-kanB
  6 = wild type lysate, primers C-D
  7 = wild type lysate, primers kanC-D
  8 = wild type lysate, primers A-D
  9 = template positive control, deletion strain lysate, LOC1 forward and reverse primers
10 = deletion strain lysate, primers A-B
11 = deletion strain lysate, primers A-kanB
12 = deletion strain lysate, primers C-D
13 = deletion strain lysate, primers kanC-D
14 = deletion strain lysate, primers A-D
2.
Prepare yeast colony lysate from the wild type strain and deletion strain of interest according to the following instructions.  Pipet 30 L of 0.2% SDS into two 1.5 mL microcentrifuge tubes.

3. Use a yellow pipette tip to transfer a medium-sized yeast colony to the 0.2% SDS in each microcentrifuge tube.

4. Vortex 15 seconds.

5. Incubate in the heat block for 5 min at 95ºC.

6. Spin in microfuge for 1 minute. Remove 20 L of the supernatant to a new tube; discard tube with pellet.

7. Use a permanent marker to label 0.2 L PCR tubes with the numbers for your set of reactions.

8. Add the template and primers to the appropriate tubes as shown in the matrix below (units are L):

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	sterile ddH2O
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	pRL134 plasmid DNA
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	BY4741 (wt) colony lysate
	
	
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	

	BY4741 deletion colony lysate
	
	
	
	
	
	
	
	
	1
	1
	1
	1
	1
	1

	10 M primer 

LOC1-forward
	2.5
	2.5
	2.5
	
	
	
	
	
	2.5
	
	
	
	
	

	10 M primer 

LOC1-reverse
	2.5
	2.5
	2.5
	
	
	
	
	
	2.5
	
	
	
	
	

	10 M primer A
	
	
	
	2.5
	2.5
	
	
	2.5
	
	2.5
	2.5
	
	
	2.5

	10 M primer B
	
	
	
	2.5
	
	
	
	
	
	2.5
	
	
	
	

	10 M primer C
	
	
	
	
	
	2.5
	
	
	
	
	
	2.5
	
	

	10 M primer D
	
	
	
	
	
	2.5
	2.5
	2.5
	
	
	
	2.5
	2.5
	2.5

	10 M primer kanB
	
	
	
	
	2.5
	
	
	
	
	
	2.5
	
	
	

	10 M primer kanC
	
	
	
	
	
	
	2.5
	
	
	
	
	
	2.5
	

	Master Mix
	44
	44
	44
	44
	44
	44
	44
	44
	44
	44
	44
	44
	44
	44

	TOTAL volume
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50


9. Pool and mix the template and primers by pulsing them in a microfuge.

10. Then prepare the Master Mix by adding the reagents in the order shown.  Before adding the enzyme, flick and flash spin the Master Mix.  Add the enzyme and flick the tube to mix and flash spin again before adding to the primer/lysate mixtures.  The Master Mix consists of:
X1 tube

X16 tubes

sterile ddH2O



34.5 L

552 L
10X Taq Buffer



  5.0 L

  80 L
25 mM MgCl2



   3.0 L
  48 L
10 mM dNTPs



  1.0 L

  16 L
Taq (5 units/L)


  0.5 L

    8 L
Total




44.0 L (50 L total in PCR reaction)

[NOTE: if the 10X Taq Buffer includes MgCl2, omit the 25 mM MgCl2 from the Master Mix and instead increase the amount of water to compensate.]
11. Add 44 L of the Master Mix to each tube.  Pipet gently up and down to mix.  Do NOT flash spin at this point.
12. Place the reaction tubes in the pre-heated thermocycler.  The thermocycler will run the following program:

94°C 
4 minutes (initial denaturation)

94°C
30 seconds (denaturation)
57°C
60 seconds (annealing)
72°C
60 seconds (elongation)
Repeat the denaturation, annealing, elongation steps for 35 cycles.

72°C
6 minutes (final elongation)

  6°C
hold (mimics refrigeration until the DNA can be put away)

II. Cast 1.0% Agarose Gel, Load Gel and Perform Electrophoresis
WARNING:  You will be using ethidium bromide in this procedure.  Ethidium bromide is one of the most rapid, sensitive, and reproducible means of staining DNA currently available.  Ethidium bromide is also a mutagen and suspected carcinogen.  Always wear gloves when performing this procedure or when handling electrophoresis equipment.

1. You will prepare an 1.0% (w/v; weight/volume) agarose gel with a total volume of 50 mL and with a final concentration of 1X TAE buffer and 1X ethidium bromide.  

Write out your calculations for the gel and running buffer in your notebook.
2. Add 10 µL of your PCR reaction to a fresh microcentrifuge tube.
3. Add 2 µL of 6X loading dye to each reaction tube.  Flick the tubes to mix and pulse in the microcentrifuge.

4. Load the 12 L onto the gel, noting the order of the lanes.

4.
Load 10 L of the 1 kb DNA ladder in an outside lane.

5. Run the gel at 120 volts until the bromophenol blue bands have run 2-3 cm or get close to the second set of wells.

6. Capture the image of your gel using the Gel Documentation System.
7. Take the time for proper cleanup.

a. Rinse the UV transilluminator with ddH2O and wipe dry with a kim wipe.

b. Dispose of your gel in the designated waste container in the Keck lab.

c. Pour the running buffer down the sink and rinse the gel box with ddH2O.  Invert to dry on the bench paper at your station.

d. Wash your hands before leaving the laboratory.

This laboratory exercise was adapted from “Yeast Colony PCR Protocol” by Dr. Carl Urbinati and
<http://www-sequence.stanford.edu/group/yeast_deletion_project/single_tube_protocol.html>
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