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Experiment 6: Genotyping Setup using Multiplex PCR

Objective: to set up 48 multiplex PCR reactions as prompted using a master mix dispensed with a multi-channel
pipettor and three primer mixes

Materials: Dnase-free water, PCR 10x Buffer, dNTP mix (10 mM each), Taq polymerase (5000 units/ml), MgCl2, 10% sodium
azide solution, 50 mg/mL bovine serum albumin solution, three DNA primer mixes (10 uM), template genomic DNA (20
ng/uL), pipettors and tips, 10-mL reaction tube, reagent trough, ice, one 96-well PCR microtiter plate, thermal seal. Note:
Each mix should have at least one forward and complementary reverse primer.

Step 1: Gather the materials
 Keep the dNTP mix and Taq on ice.
 Gently mix the thawed BSA by inverting the tube to avoid bubble formation.
 See the charts below to ensure you have sufficient volume of each reagent.

Step 2: Make an eSOP in Protocol Module
 Open the WellAware 3.0 software.
 Open the Protocols Module.
 Load the Protocol ThreePrimerMix.xls or create it by doing the following:

o Click on the Template Map.
o Choose a 96-well plate and give the Destination Plate an identifier, such as 456.
o Click the Pipetted by Column or Rows toggle button to indicate by Columns.
o Set Sample ID at 100 and start numbering at 1. Double click on Well A1 in the template map. WellAware

asks for the greatest number of wells to enumerate. Choose 48. WellAware auto fills sample names 100-1
through 100-48 in wells A1 through H6 by column.

o Click Protocol Home and wait for WellAware to update the Template Map as just defined.
o Click on the Master Mix section of the Protocol. Enter the reagents and volumes listed in the table below.

If reagents for this protocol are not in the pull-down list, return to Protocol Home and choose the Reagent
List button to add more reagents. Choose the Source Plate type as a non-barcoded source and delete any
unnecessary Pipettor ID numbers.

o Go to the Protocol Definition section. Update the desired volume to 100 uL. Enter 40 uL of total Master Mix
volume per reaction.

o Use the Protocol Home button to return to the Protocol Home page and review the protocol.

 Click Make and Save eSOP. Review the steps in the eSOP. Save this protocol as ThreePrimerMix.xls in the
User Files folder by clicking Save eSOP.

Master Mix:
Reagent Name

Volume (uL)
per reaction

Volume (uL) for 48 wells
+ 10% excess

Water 21.48 1138.4
MgCl2 6 318.0
dNTP mix 2 106.0
PCR Reaction Buffer 10 530.0
10% Na Azide .2 10.6
50 mg/mL BSA .32 17.0

Total Master Mix Volume 40 2120.0
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Protocol Definition:
Reagent Name

Volume (uL)
per reaction

Volume (uL) for 48 wells
+ 10% excess

Master Mix 40 2120.0
Primer Mix 1 2 106.0
Primer Mix 2 2 106.0
Primer Mix 3 2 106.0
Taq Polymerase .8 42.4
Genomic DNA template 1 53.0
Water 52.2 2766.6

Total Reaction Volume 100 5300.0

Step 3: Open the eSOP in the Core Module
 Open the Pipetting/Sorting Module on the Main WellAware 3.0 Screen.
 Click Open Saved eSOP. Locate and open the ThreePrimerMix.xls you created.

Step 4: Run the WellAware Program
 Enter the name or identifier of the person pipetting when prompted.
 Make the 2.5 X PCR Master Mix as directed. (The program will allow for a user-prescribed extra percentage of

each reagent, rounded up to a whole number of reactions, to ensure enough mix for 48 wells. See charts above
with 10% example.) Gently invert the contents (do not vortex vigorously) and pour the mix into a disposable
reagent trough. Place the trough on ice.

Step 5: Pipette the PCR Master Mix
 Place the 96-well PCR microtiter plate on the plate footprint on the WellAware screen.
 Type in the identifier “456” for the Destination plate (96-well PCR plate) if prompted.
 Set the multi-channel pipettor to 40uL. When prompted by the WellAware program, dispense the Master Mix

using an 8-channel multi-channel pipettor into the first six columns of the 96-well PCR plate.

Step 6: The Multiplex Primers, enzyme, and template
 Place the Primer Mix 1 plate on the left-hand side of the screen and ensure that the wells align with the plate

footprint. Aspirate and dispense 2 uL into the destination plate with a multichannel pipettor when prompted.
Similarly, replace the Set 1 plate with the Set 2 and Set 3 plates in turn and dispense the reagents when
prompted.

 Set the multi-channel pipettors as prompted for the remaining reagents.
 After all steps are completed, WellAware’s voice prompt states “eSOP completed”.

Step 7: Conduct the PCR reaction on a Thermal Cycler
 Seal the PCR plate
 Centrifuge at 1000 rpm for 1 minute
 Place in a thermal cycler at the desired parameters for the target regions to be amplified.

Note: In the WellAware 3.0 program creation, if you wish to add positive or negative controls, you may add them by
selecting the well locations on the template map, and the Master Mix and other reagents will be dispensed
into them. You will need to use the Delete Row button on the eSOP screen to omit the steps in which
template DNA is added to all chosen wells. Similarly, if you wish to create negative controls for each of the
Primer Mixes (that is, omit Primer Mix 2 and 3 as well as the DNA template from one negative control and so
on), you will need to delete individual lines of the eSOP to reflect this.


