PCR-BASED ALU-HUMAN DNA TYPING

PART 1 – ISOLATION OF DNA FROM HUMAN CHEEK CELLS
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Obtain cells by swabbing the inside of the mouth with a sterile swab.  Twirl the applicator while vigorously swabbing both cheeks, around the gums, and under the tongue.

Pictured from left to right:  15 mL conical tube, screw cap tube, and graduated disposable transfer pipet
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Place the cotton swab in 2 mL of PBS in a 15 mL conical tube.  Twirl the swab head vigorously for 30 seconds.  By pressing the swab up against the wall of the tube, squeeze out as much of the liquid as possible.

3. Dispose of the swab according to directions from your instructor.

4. Set up two waterbaths – one at 56ºC and one at 100º C to use later on.  Use 1000 mL beakers so that the float that will be used will fit inside the beaker. 

5. Using a fresh sterile swab repeat steps 1 and 2, placing the sample into the SAME conical tube. Repeat step 3. 

6. Using a pipette, transfer 2 mL of the cells in the PBS into a 2 mL screw cap microtest tube.

7. Centrifuge at 5000-6000 g for 1 minute. Note: be sure that the buffer is clear and that a visible white pellet remains in the bottom of the microtest tube.   If the buffer is cloudy with little or no pellet, spin for another minute.  If the buffer is clear and there is little or not pellet, repeat steps 2-3 with a sterile swab.

8. Pipette off the supernatant being careful to leave the pellet in the bottom of the microtest tube. Discard the supernatant.
9. Mix the tube of lysis solution contained in a snap cap microcentrifuge tubes by inverting it several times.  Continue mixing the lysis solution until just before use.  Then QUICKLY add 150 µl of the lysis solution (using the 200 capacity automated micropipette) to the 2 mL screw cap tube containing the pellet. 
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10. Resuspend the pellet in lysis solution by inverting it several times.  Check to see that the pellet is fully suspended.

11. Place the 2 mL screw cap tube in a float and place in a 56º waterbath for 15 minutes. 

12. Remove the 2 mL screw cap tube from the waterbath and cool for 30 seconds. 

13. Invert the 2 mL screw cap tube for 15 seconds.

14. Lyse the cells by placing the 2 mL screw cap tube in float and place it in a boiling waterbath for 10 minutes. 

15. Allow the 2 mL screw cap tube to cool for 2 minutes.  Invert the 2 mL screw cap tube several times to mix.

16. Spin the 2 mL screw cap tube in a microcentrifuge for 2 minutes to pellet the cell debris, leaving the DNA in the supernatant.

17. Transfer 20-50 µof the supernatant to a clean 0.5 ml snap top microcentrifuge tube, using care to avoid disturbing the pellet.  Note:  It is important to NOT get any of the pellet because it can easily cause no results to occur.
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Pictured from left to right:  0.2 mL snap top microcentrifuge tube, 0.5 mL snap top microcentrifuge tube with PCR bead, 0.5 mL (or medium) snap top microcentrifuge tube, large snap top microcentrifuge tube

18. Place the sample of supernatant on ice or store in freezer prior to proceeding to the amplification steps.

PART 2 – AMPLIFICATION OF THE PV92 LOCUS

PCR REACTION:

1. Label the 0.5 mL snap top microcentrifuge tube (PCR reaction tube) already containing the PCR reaction bead with your initials.

2. Tap the reaction tube to assure that the bead is at the bottom of the tube. 

3. Add the following to the bead:

a. 20µl PV92 primer solution

b. 5.0µ  cell DNA (supernatant)

4. Gently mix the  PCR reaction tube and quick spin it in a microcentrifuge to collect all the sample at the bottom of the PCR reaction tube.  Be sure that the PCR reaction bead is completely dissolved.

5. If your thermal cycler has a 0.5 mL template continue on to the next step.  *If your thermal cycler has a 0.2 mL template, carefully transfer the entire contents of your PCR reaction tube into a clean 0.2 mL snap top PCR reaction tube that has been labeled with your initials. 
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Two types of thermal cyclers.  Both have a 0.2 mL template. 

6. The control reaction will be prepared by your instructor. 

POLYMERASE CHAIN REACTION CYCLING

1. For automatic cycling, place your PCR reaction tube in the programmed** thermal cycler.  

Initial Denaturation

32 cycles


Final Extension
94ºC for 5 minutes

94ºC for 30 sec

72º C for 4 min.

61ºC for 30 sec

72ºC for 45 sec

2.  After the cycles are completed, add 5µl of 10X Gel Loading Solution to the sample and store on ice until ready for electrophoresis. 
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PART 3 – ELECTROPHORESIS

PREPARING THE GEL BED

1. Close off the open ends of a clean and dry gel bed (casting tray) by unscrewing the screws on the ends and raising the plate on the ends.  Tighten screws to ensure no leaking of the gel.
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2. Place a comb in the first set of notches at the end of the casting tray.  Make sure the comb sits firmly and evenly across the tray.

CASTING AGAROSE GELS

1. Use a 250 mL flask to prepare the gel solution.  Add 0.5 gm of agarose, 1mL of 50 X concentrated buffer and 40 ML of distilled water to the flask.  

2. Swirl the mixture until agarose powder is thoroughly mixed.

3. Heat the mixture either in a waterbath or in a microwave until the agarose poweder is completely dissolved and appears clear. 

4. Cool the agarose solution to 55ºC and pour the cooled agarose solution in the casting tray.  

5. Allow the gel to completely solidify (about 20 minutes). 

6. Remove the comb carefully by pulling it straight up. 

7. Unscrew the screws and lower the end plates and then retighten the screws with the end plates in the lowered position. 

[image: image7.jpg]



PREPARING THE GEL FOR ELECTROPHORESIS

1. Fill the electrophoresis chamber with approximately 350 mL of buffer or enough buffer to cover the surface of the gel while sitting in the chamber by about 1 cm deep. 

2. Note:  To make buffer  -- add 12mL of 50X concentrated buffer to 588 mL of distilled water – this will be enough to fill two chambers. 
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3. Place the gel while still in the casting tray into the chamber, properly oriented, centered and level on the platform.  Make sure that the wells are closest to the   negative (black) electrode.  DNA is a negative molecule and migrate to the positive (red) electrode. 
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LOADING THE DNA SAMPLES


1. Prepare a 50ºC waterbath for heating frozen tubes of DNA fragments before gel loading.

2. Heat the 200 bp DNA ladder and PCR samples for two minutes at 50ºC.  Allow the samples to cool for a few minutes.

3. Load 20-30µl of the samples in the following sequence (depending on the size of the well).

Lane 1 

200 bp DNA ladder

Lane 2

Control DNA

Lane 3

Student #1

Lane 4

Student #2

Lane 5

Student #3

Lane 6

Student #4

4. Record the position of your sample in the gel for identification purposes after staining. 

PART 4 – ELECTROPHORESIS – CONDUCTING AGAROSE GEL ELECTROPHORESIS

1. After the DNA samples are loaded, be sure the lid is securely fastened to the chamber.  Plug in the red and black electrodes to the chamber.

2. Set the power source at the required voltage and conduct the electrophoresis for the recommended length of time.  See the table below:

	Time and Voltage

	Volts
	Recommended Time

               Minimum                           Maximum

	125
	55 minutes
	1 hour 15 minutes

	70
	2 hours 15 minutes
	3 hours

	50
	3 hours 15 minutes
	5 hours
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Power source set for 125 volts!
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3.  If the current is running properly, you should see bubbles forming on the two electrodes.

4. Allow the samples to migrate about 6-7 cm from the wells for adequate separation of the DNA fragments. 

5. Be sure to turn off the power source before removing the electrodes from the chamber and removing the lid. 

6. Remove the gel from the bed of the chamber for staining.

PART  5 – STAINING WITH CAROLINA BLUE

1. After electrophoresis, place the gel in a small plastic container.  

2. Add enough Carolina Blu Final Stain to cover the gel.  Allow the gel to stain for 30 minutes. Pour stain back into stain bottle as it can be used again for other gels.  Be sure to use gloves when handling gel. 

3. Destain with distilled water with repeated changing of the water until the bands are visible. 
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4. Lay a piece of saran wrap over the light box to protect it. (The stain in the gel will stain the light box!)  Lay the gel on the saran wrap. 

TEACHER NOTES:

PREPARE THE FOLLOWING PRIOR TO LAB:

1. ** The blue Edvotek thermocycler uses program 333. This thermocycler will NOT keep the samples at 4oC so you will need to put the samples on ice when they are done replicating. The black thermocycler uses program EDVO1. This thermocycler wil hold the samples to 4oC when finished replicating.
1. Be sure that students are familiar with the use of the automated micropipettes. 

2. Mix the entire contents of the 10X PBS with 100 mL of distilled water and mix. Pipette 2 mL of PBS solution into 13   15ml conical tubes. 

3. Label 13 large snap cap microcentrifuge tubes with lysis solution.  Label 13 large snap cap microcentrifuge tubes with PV92.   Label 13 medium snap cap microcentrifuge tubes with gel loading solution. 

4. Prepare the lysis solution as close to the time needed as possible by doing the following:

a. Add 100 µl Tris buffer to the tube of Proteinase K and allow this to hydrate for several minutes.  Thoroughly mix by pipetting up and down several times.

b. Transfer the Proteinase K/Tris mixture to the chelating agent tube.

c. Add an additional 4 mL of Tris buffer to the chelating agent tube.  Invert the tube several times to thoroughly mix. This solution will be known as the lysis solution. 

d. QUICKLY dispense 300µl into a large snap cap microcentrifuge tube to each student group.  Cap and mix the lysis solution.  (There will be enough lysis solution for 13 student groups.)

5. Thaw (warm in your hand for a few minutes) the PV92 primer solution and place on ice.  Dispense 50µl into each of the 13 snap cap microcentrifuge tubes. It is best if each student group has a small container of ice to keep tubes cold.

6. To 13 medium snap cap microcentrifuge tubes, add 20µl of 10X gel loading solution. Dispense to each student group. 

7. Dispense to each student group:  (this is materials for preparing the DNA for the thermal cycler – it does not include materials for gel preparation and gel electrophoresis)

2 sterile cotton-tipped swabs

1 - 0.5 mL snap top microcentrifuge tube with PCR bead

 1 – 15mL conical tube containing 2mL of PBS solution

1 - 0.5 mL snap top microcentrifuge tube

1 - 0.2 mL snap top microcentrifuge tube (*Purdue sends a 0.2ml template thermal cycler)

1 20µl capacity  automated micropipette with several micropipette tips

1 200µl capacity automated micropipette with several micropipette tips

1 – micropipette rack

2 hot plates

2 thermometers

2 1000 mL beakers

1 float

1 2ml screw cap tube

2 calibrated disposable transfer pipets

