PCR Protocol by John Church (New as of 11/14/18)
1. Acquire and label 4 PCR tubes with initials and designate as Tubes 1-4
· The tubes comes in strips of 8 and they can be split into 4 tube pieces so that the first 3 tubes are used and the fourth is unused
2. Get a container of ice to keep the components on
3. Acquire the following components and put them on ice, labeling tubes if necessary:
· ddi H2O in 1.5 mL microfuge tube
· uL KOD buffer
· dNTPs
· oligo F
· oligo R
· template
· Note: KOD enzyme should be kept in the freezer until it is used as it is expensive and should be added last
4. Centrifuge the microfuge tubes to get any solution out of the microfuge tube cover 
5. If any of the solutions are frozen, be sure to vortex the microfuge tube in order to dissolve it (tubes with frozen components may not be homogenized)
· DO NOT vortex the KOD enzyme itself or any solution with KOD enzyme because vortexing will expose it to oxygen and degrade it
6. Use PCR_worksheet.xlsx to make establish the specifics of what will be added
· The file is located in the Protocols folder
· For this protocol, a “Total reaction volume” of 100 uL and 4 “Total number of reactions” were used – the following volumes are based on these specifications
7. Add 0.75 uL of each experiment specific primer (forward and reverse) to PCR Tubes 1 and 2 (oligos forward and reverse)
· The amount added should be calculated by taking the total volume for 1 reaction (in worksheet) and subtracting the volumes for 1 reaction that have not yet been added to the master-mix
8. Add 0.75 uL of each control primer (oligos forward and reverse) to PCR Tubes 3 and 4
9. Add 0.5 uL ddi H2O to PCR Tube 4 so that all 4 PCR Tubes have an even amount of solution
· Template volume for 1 reaction
10. Prepare a master-mix in a 1.5 mL microfuge tube by adding the following according to the worksheet and using micropipettes:
· Add 27.5 uL ddi H2O
· Add 27.5 uL dNTPs
· Add 68.75 uL KOD buffer
· Add 2.75 uL KOD enzyme
11. Mix the master-mix solution by pipetting up and down
· Do not vortex to mix
12. Add 23 uL of master-mix to PCR Tube 4
13. Add 2.25 uL template to Master Mix
· [bookmark: _GoBack]Factor template volume minus 1 template reaction volume.
14. Add 23.5 uL master mix to each PCR Tube 1-3 and pipette up and down to mix (conserves tips)
15. Close PCR Tubes 1-4 until the caps are tight (push until the caps do not squeak when you push on them)
16. Place the PCR Tubes in the thermocycler on STN 1 – the following settings should be in place:
· Heat at 94 degrees for 2 minutes,
· 94 degrees C for 20 seconds
· 50 degrees C for 30 seconds
· 68 degrees C for 1 minute and 20 second [modified because product is 1334 bp which is over 1 kbp] (KOD polymerase functions properly at 68 degrees C; TAC polymerase is different temp)
· Go back to step 2 
· Repeat 32x
· 68 degrees C for 5 minutes
· 12 degrees C for infinity

PCR Protocol by John Church (Old)
1. Acquire and label 3 PCR tubes with initials and designate as Tubes 1-3
· The tubes comes in strips of 8 and they can be split into 4 tube pieces so that the first 3 tubes are used and the fourth is unused
2. Get a container of ice to keep the components on
3. Acquire the following components and put them on ice, labeling tubes if necessary:
· ddi H2O in 1.5 mL microfuge tube
· uL KOD buffer
· dNTPs
· oligo F
· oligo R
· template
· Note: KOD enzyme should be kept in the freezer until it is used as it is expensive and should be added last
4. Centrifuge the microfuge tubes to get any solution out of the microfuge tube cover 
5. If any of the solutions are frozen, be sure to vortex the microfuge tube in order to dissolve it (tubes with frozen components may not be homogenized)
· DO NOT vortex the KOD enzyme itself or any solution with KOD enzyme because vortexing will expose it to oxygen and degrade it
6. Use PCR_worksheet.xlsx to make establish the specifics of what will be added
· The file is located in the Protocols folder
· For this protocol, a “Total reaction volume” of 50 uL and 3 “Total number of reactions” were used – the following volumes are based on these specifications
7. Prepare a master-mix in a 1.5 mL microfuge tube by adding the following according to the worksheet and using micropipettes:
· Add 44 uL ddi H2O
· Add 44 uL dNTPs
· Add 110 uL KOD buffer
8. Mix the master-mix solution by pipetting up and down
· Do not vortex to mix
9. Add 46 uL of master-mix to each of PCR Tubes 1-3
· The amount added should be calculated by taking the total volume for 1 reaction (in worksheet) and subtracting the volumes for 1 reaction that have not yet been added to the master-mix
10. Add 1 uL template to PCR Tube 3
11. Add 1.5 uL of each experiment specific primer (forward and reverse) to PCR Tube 1 (oligos forward and reverse)
· Note: there are 2 primers, one forward and one reverse, that will be added for a total of 3 uL of primers
12. Add 1.5 uL of each control primer (oligos forward and reverse) to PCR Tubes 2 and 3
13. Add 1 uL ddi H2O to PCR Tube 3 so that all 3 PCR Tubes have an even amount of solution
14. Add 1 uL KOD enzyme to PCR Tubes 1-3 and micropipette up and down to mix
15. Micropipette PCR Tubes 1-3 up and down to mix
16. Close PCR Tubes 1-3 until the caps are tight (push until the caps do not squeak when you push on them)
17. Place the PCR Tubes in the thermocycler on STD 1 – the following settings should be in place:
· Heat at 94 degrees for 2 minutes,
· 94 degrees C for 20 seconds
· 50 degrees C for 30 seconds
· 68 degrees C for 1 minute (KOD polymerase functions properly at 68 degrees C; TAC polymerase is different temp)
· Go back to step 2 
· Repeat 32x
· 68 degrees C for 5 minutes
· 12 degrees C for infinity

