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POLYMERASE CHAIN REACTION (PCR)

Reagents and Apparatus Needed:

1. 10x Ex-Taq buffer (PanVera Inc.) came with the Ex-Taq DNA polymerase

2. dNTP mix (PanVera Inc.) came with the Ex-Taq DNA polymerase

3. Ex-Taq DNA polymerase (PanVera Inc.)

4. Sterile water

5. 12 M Forward primer

6. 12 M Reverse primer

7. 0.2 ng/L Arabidopsis genomic DNA

8. 1.5 mL sterile microcentrifuge tubes

9. 0.2 mL sterile microcentrifuge (or PCR) tubes

10. P-20 pipetman

11. P-200 pipetman

12. Filtered Pipet tips (1-40 L and 1-200 L) for PCR

13. Rack for 1.5 mL microcentrifuge tubes

14. PCR Rack for 0.2 mL microcentrifuge tubes

15. Gloves

16. Black Ultra-fine sharpie pen

17. Ice bucket or plastic container

18. Microcentrifuge

19. PCR machine (MyCycler, BioRad)

PROCEDURE

Note: ALWAYS wear gloves when performing PCR preparation to prevent contamination.

1. Get ice from an icemaker in room 2911.

2. Thaw out tubes of 10x Ex-Taq buffer and dNTP mix on a microcentrifuge rack for 1.5 mL microcentrifuge tubes at room temperature for 5-10 minutes. Once the solutions are thawed out, put the tubes on ice until needed.

3. Thaw out Forward and Reverse primer solutions corresponding to a gene to be knocked out at room temperature as in step 2.

4. Obtain FOUR 0.2-mL sterile microcentrifuge (or PCR) tubes and set them on a PCR rack for 0.2 mL microcentrifuge tubes.

5. Label Name and Date on the lids and sides of the tubes as follows: (your TA will show you how to write on the tubes)

Tube #1: "Name of a gene" to be knocked out (same name as primer's gene)

Tube #2: Neg. 1 (Negative control for the gene to be knocked out containing same 

components as in tube #1, but NO genomic DNA)

Tube #3: Con (Control serving as the positive control for PCR amplification)

Tube #4: Neg. 2 (Negative control for Control containing same components as in 


tube #3, but NO genomic DNA)

6. Obtain TWO 1.5 mL microcentrifuge tubes and set them on a rack for 1.5 mL microcentrifuge tubes.

7. Write on the lids of the tubes with black ultra-fine sharpie as "Mmix 1" (for Master mix 1) and "Mmix 2". Keep the tubes on ice.

8. Prepare Master Mix (Mmix) solutions for 3 reactions (2 samples + extra) as follows:

Mmix#1 for tubes #1 & 2 

Mmix#2 for tubes # 3 & 4  (as in step 5 above)

	
	1 reaction
	Mmix 1
	Mmix2


	Arabidopsis genomic DNA (0.2 ng/L)
	2.0 L
	-------
	-------


	Sterile water
	36.5 L
	109.5 L
	109.5 L


	10x Ex-Taq buffer
	5.0 L
	15.0 L
	15.0 L


	dNTP mix
	4.0 L
	12.0 L
	12.0 L


	12 M Forward primer
	1.0 L
	3.0 L
	0.0 L


	12 M Reverse primer
	1.0 L
	3.0 L
	0.0 L


	12 M Con-1A primer
	0.0 L
	0.0 L
	3.0 L


	12 M Con-1B primer
	0.0 L
	0.0 L
	3.0 L


	Ex-Taq DNA polymerase (5 Units/L)
	0.5 L
	1.5 L
	1.5 L


	Total volume
	50.0 L
	144.0 L
	144.0 L



a. Pipet into each tube the reagents with order from top down (example: water, 10x Ex-Taq buffer, dNTP mix, etc.)

b. After pipetting all reagents into the master mix tubes, close the lids of these tubes. Mix the contents by vortexing for 5 seconds. Spin tubes in a microcentrifuge at full speed (13,200 rpm) for 10 seconds. Put the tubes back on ice.

9. Prepare PCR-reaction tubes by 

a. pipetting 48 L of the Mmix solution into PCR tubes (see table below)

	10. b. pipetting 2 L of DNA or water to tubes #1-4. Immediately, mix the contents by pipetting up and down at least five times

	Tube #1
	Tube #2

	Tube #3
	Tube #4


	Mmix 1
	48 L
	48 L
	0 L
	0 L


	Mmix 2
	0 L
	0 L
	48 L
	48 L


	Arabidopsis genomic DNA
	2 L
	0 L
	2 L
	0 L


	Sterile water
	0 L
	2 L
	0 L
	2 L


	Total volume
	50 L
	50 L
	50 L
	50 L



11. Turn on the PCR machine (MyCycler) by pressing and holding the "Standby" button for a few seconds.

12. Put the PCR tubes in the wells of the 96-well hot plate of the MyCycler.

13. Select the "Protocol Library" by pressing "F1" button.

14. Select "Knockout" protocol by pressing yellow arrowheads surrounding the "ENTER" button. Once it is selected, the "Knockout" protocol is highlighted. Press the "ENTER" button.

15. Under the "Choose Operation" window, "Run Protocol" is highlighted. Press the "ENTER" button to run the protocol.

16. Press "F5" button to "Begin Run" the protocol.

