Cycle sequencing guidelines for the MegaBACE 1000 System

                                  for MMBL Members
 A copy of the manufacturer's protocol will be provided when reagents are purchased, but these are some guidelines that have worked well for our lab.  The machine injection and run parameters have already been standardized and changes to these will not be involved in the optimization process.

        An important parameter in sequencing with capillary electrophoresis is the amount of labeled product relative to unlabeled template.  Therefore, it is advisable to create a matrix of varying template concentrations and cycle numbers on a subset of samples for your initial run. This will give you a good idea of what will work best for the particular gene and organism you are interested in.  It is important to quantify your template concentration before doing the cycle sequencing and remember that the cycle sequencing involves a linear increase in the number of copies generated (instead of the exponential increase usually associated with PCR).

CYCLE SEQUENCING FROM PLASMID PREPS:

      We routinely use the Qiagen Mini-prep kit for plasmid isolation.  We have found that for “half-reactions” 200 ng plasmid, 5-10 ρmol primer, 4 μl sequencing pre-mix, and dH2O to 10 μl final volume works well. The reactions are run on a thermocycler according the following protocol:

    40 cycles of:  95 ºC for 20s




  50 ºC for 15s




  60 ºC for 60s

Sequenced products can be stored for a short amount of time in a 4 ºC fridge until the clean-up, but should be kept out of the light as the labeled nucleotides will start to degrade.

CYCLE SEQUENCING FROM PCR PRODUCTS:


The protocol is much the same as for sequencing from plasmid preps, although the desired template concentration can be a bit trickier to obtain.  One of our in-lab sequencers has optimized for around 200 ng of PCR product (after clean-up with Qiaquick columns to remove unincorporated dNTPs and primers) in a half reaction for a 1.8 kb fragment.  The amount of product required will vary with the length of your fragment, however, in general, the desired final concentration of template will decrease with a decreasing fragment size.  It is also advisable to use smaller gradations (around 50 ng) in your testing matrix when optimizing the sequencing for a smaller fragment.  


For efficient sequencing, you need to clean up your PCR product before cycle sequencing.  Column clean-ups or Exo-Sap have worked well for our in-lab users.  You also might try to alter the thermocycler protocol given above.  Most people seem to have success with cycle sequencing for 30-35 cycles instead of 40.  You also might try changing the annealing temperature, especially if 50 ºC is very different from the annealing temperature you use with the same primers when doing a regular PCR.

CLEANING UP YOUR SEQUENCING REACTIONS:

We have found that an ethanol precipitation is an inexpensive, efficient, and relatively easy way to get rid of unincorporated primers and nucleotides.  Guidelines for this protocol are available upon request.  Alternative clean-up procedures must be approved by the MegaBACE Technician.  If BSA or other non-standard reagents are added to your PCRs or you do not use a “clean” method of extracting DNA, you must  inform the Technician because special clean-up procedures are required.


After clean-up, the samples should be dried down and resuspended in 5 μl of loading solution for a half reaction.  They can be kept in the dark at  –20 ºC for short-term storage either before or after resuspension.

We use MegaBACE sequencing reagents from AP Biotech.  These are the only reagents that can be used on the MegaBACE.  They  are available for purchase from our lab at a cost of $125.00 for 125 full reactions.  The cost for running samples is $1.46 per sample.  These costs are for MMBL members currently paying bench fees.

Before you can run the MegaBACE, you must read the manual and be trained by the machine technician.

WHAT YOU SHOULD RECEIVE WHEN YOU PURCHASE REAGENTS:

*Sequencing reaction premix (store at –20 ºC and keep out of the light!)

*Ammonium acetate for ethanol precipitation (store at –20 ºC)

*Loading solution (contains formamide! Store at –20 ºC)

*A copy of the manufacturer’s protocol for the sequencing reagents

If you have any questions, please contact Ann Riddle at ariddle@u.washington.edu  Thank you!

