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DNA Sequencing Protocol for GA3730
Safety Notes

· Lab coats (fastened up), nitrile gloves and safety goggles must be worn at all times.
· Appropriate MSDS and COSSH sheets should be read before proceeding
· HiDi Formamide may cause harm to the unborn child

· DMSO has been found to cause cancer in lab animals; may cause adverse reaction

· EXOSAP-IT is an irritant
· Please sign for relevant consumables in the pre- and post-PCR stock files.
Pre-PCR

PCR Amplification per 1 reaction  (scale up for the number of reactions + 2 for overage)
1. Prepare PCR MasterMix as follows:  The mastermix set-up and PCR cycling conditions should be used from previously optimised conditions for this reaction.  Typical example is below:







         


[End]

2.01 (l     *** ddH2O




   (
0.50 (l     10x buffer (supplied with Taq)


  1x

0.30 (l      *** MgCl2 (25mM)                                          
1.5 mM

0.05 (l      dNTPs (20mM)                                              
0.2 mM
0.05 (l       Forward primer (10(M in TE 0.1)                    0.1 (M

0.05 (l       Reverse primer (10(M in TE 0.1)                     0.1 (M

0.04 (l      Qiagen HotStar Taq  (5U/(l) 

 
0.2 Units
_____

3.0 (l

*** The volumes of ddH2O and MgCl2 may vary depending on optimal PCR conditions
‡ If using DNA dried down in plates, add an additional 2 µl of water to the mastermix for each sample.

· For high GC content, use 5 % DMSO in the PCR mastermix

2. Dispense 3 µl of PCR MasterMix into wells of a 96 well plate (AB-0800) using a repeater pipette. ‡ If using DNA dried down in plates, then dispense 5 µl of Mastermix in the well of a pre-prepared plate containing 2 µl of dried down DNA.
3. ‡Add 2 µl of genomic DNA (5 ng/µl) using an octapipette from DNA working plates.  This is a 5 µl total volume reaction.
4. Seal the plate with adhesive PCR film (AB-0558), briefly spin & run under pre-optimised cycling conditions.
Post-PCR
NB: The following steps must be carried out in a POST-PCR area using POST-PCR pipettes etc.
Monitoring of PCR product by Gel Electrophoresis
1. Run 1 (l of PCR product on a 2 % agarose gel to monitor reaction. The reaction must be specific with no visible evidence of primer dimer. (Preferably proceed to the EXOSAP-IT step immediately, however samples may be stored at -20 oC for up to 1 month if required).  Please ENSURE negative controls (including ALL WATERS!) are clear and that PCR product is clearly visible in positive controls (including samples).
EXOSAP-IT PCR Clean-up
NB: EXOSAP-IT must be kept on ice at all times when removed from the freezer and returned immediately to the freezer after use.
1. Spin plate at 1500 rpm for 30 seconds.

2. Using a repeater pipette, aliquot 2 µl of EXOSAP-IT for each PCR product into the required number of wells in the PCR plate.
3. The plate should preferably be briefly vortexed to mix solutions.  If a plate vortex is not available, mix gently pipetting up and down in the pipette tip three times.  Seal the plate with adhesive PCR film (AB-0558).
4. Place plate into MJTetrad or 9700 PCR machine and run as follows:
37 oC for 15 minutes (enzyme incubation)

80 oC for 15 minutes (enzyme inactivation)

  4 oC soak for a minimum of 5 minutes
5. Remove plate from PCR machine, add 5 ul of ddH2O to each sample well and proceed with cycle sequencing.

Cycle Sequencing per 1 reaction (scale up for the number of reactions + 2 for overage)
NB:  Big Dye Terminator (BDRR) mix must be kept out of light at all times, particularly when diluted in the reaction plate.
1. Prepare cycle sequencing MasterMix as follows:

1.875 µl Sequencing Buffer (x1).
0.6 (l H2O

0.4 (l Sequencing Primer (2 (M in TE 0.1) 

0.125 (l BDRR (use 0.06 (l for <500bp)
___

 3.0 (l

2. Dispense 3 µl of MasterMix into the required number of wells in a sequencing plate (ABI 4306737 - barcoded).  
3. Add 2 µl of diluted PCR product from EXOSAP-IT reaction.
4. Seal the plate with adhesive PCR seal (ABgene AB-0558) and spin in Centaur 2 post-PCR centrifuge at 1500 rpm for 15 seconds to ensure all solution is in the base of the wells. 
5. Place plate into MJTetrad or 9700 PCR machine and run as follows:
96 oC for 20 seconds

96 oC for 10 seconds

50 oC for 5 seconds

60 oC for 4 minutes
 4 oC soak until required.

· For high GC content, use 5 % DMSO or heat at 98 oC for 2 minutes prior to cycle sequencing

· If primer Tm is < 50 oC, increase annealing time to 30 seconds per cycle, or decrease Ta to 48 oC

6. Remove the plate from PCR machine, spin briefly (1500 rpm for 15 seconds) and remove the adhesive PCR film. 
7. Add 5 (l of ddH2O to each cycle sequencing reaction and mix by pipetting up and down three times.

Ethanol Precipitation 

NB: 
Ethanol should be prepared fresh as follows:
· For 95% ethanol , add 2.5 mls milliQ water to 47.5 mls AR quality ethanol
· For 70% ethanol , add 15 mls milliQ water to 35 mls AR quality ethanol
· If you are using heat-seal film (ABI 4337570) to cover samples prior to electrokinetic injection, then do not use optical adhesive covers (ABI 4311971) as glue causes problems.

1. Remove HiDi formamide from the post-PCR freezer to thaw at room temperature (takes ~ 30 minutes in eppendorf tube aliquot…several hours in 25 ml bottle).
2. Prepare the following ethanol / sodium acetate mix per sample (scale-up depending on number of samples):
29 (l   95% ethanol

  1 (l   3M sodium acetate (or 2 µl of 2M NaAc)
30 (l   reaction
3. Add 30 (l of ethanol / sodium acetate mix to each 10 (l cycle sequencing product and cover plate with an adhesive PCR film (AB-0558).
4. Manually invert the plate 5 times to mix and leave the plate at room temperature for 15 minutes to precipitate extension products.
5. Spin plate at 4000 rpm for 45 min in post-PCR Centaur 2 centrifuge.  

(Repeat spin at 4000 rpm for 2 minutes if delayed at this stage).
6. Remove adhesive seal and invert the plate onto a paper towel.
7. Transfer inverted plate onto fresh paper towel and spin inverted plate at 1500 rpm for 30 seconds in post-PCR Centaur 2 centrifuge.
8. Using a repeater pipette, add 35 (l of 70 % ethanol to each well and cover with an adhesive PCR film (AB-0558).
9. Manually invert the plate 5 times to mix and spin plate at 4000 rpm for 10 min in post-PCR Centaur 2 centrifuge.
10. Remove adhesive seal and invert the plate onto paper towels.
11. Transfer inverted plate onto fresh paper towels and spin at 1500 rpm for 30 seconds.
(Repeat wash (steps 8 – 11) with 70 % ethanol if you have previously experienced problems with residual dye terminator peaks; at this stage, leaving plates covered with tissue to dry at room temperature for 30 minutes will also remove ethanol blobs from final sequence output).
12. Plates may be stored at -20 oC for up to 1 month prior to running on GA 3730.  Do NOT store at +4 oC

13. Add 10 µl of HiDi formamide to each well (at least 48 wells (i.e. alternate plate columns) per run), cover with an adhesive seal and place the plate into PCR machine to denature for 5 minutes at 95 oC (without heated lid!) and cool to 4 oC.
Appendix:
Centrifuge Calculation.

g = 11.18 x r x (rpm/1000)2 

Where: 


g = relative centrifugal force


r = radius of the rotor in cm


rpm = revolutions per minute

25 cycles (20 cycles for PCR products < 300 base pairs)
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