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1. Purpose

This protocol provides instructions for setting up and analyzing a real-time PCR reaction on the MJ Opticon but it does not provide advice on how to design your experiment.  Please contact Christian Daly if you have questions about experimental design.  The protocol is designed as a reference and is not a substitute for training.  Users must complete a training session before using any of the Bauer Core’s instruments.
2. Materials
Template (DNA or RNA depending on the type of reaction)


Primers 

Probe (for TaqMan or Molecular Beacons assays)

QPCR mix (homemade or commercial e.g. Qiagen # 204143)



Low Profile Opaque PCR Plates (e.g. MJ Research # MLL-9651 or # HSP-9655) 


Optical Caps (MJ Research # TCS-0803) 

3. Instrumentation
DNA Engine Opticon2 (MJ Research)
Centrifuge with plate/slide adapter (e.g. Sorvall Legend RT model)
4. Reagent preparation

Prepare PCR reactions in the plate using template, primers, and QPCR mastermix.
Seal the wells with the optical caps.  
Spin the plate briefly at 1000 rpm to remove any bubbles.

5. Procedure

5.1.  Introduction:  The PCR is performed using a standard Peltier block.  LEDs positioned over each well fire sequentially to excite the fluorescent molecules in each sample.  Two photo multiplier tubes (PMTs) detect the fluorescent emission from each well at up to two wavelengths.  The excitiation range is 470-505nm; the detection range for the first channel is 523-543nm and for the second channel is 540-700nm.  The compatible dyes are SYBR Green 1, FAM, TET, HEX, VIC, and TAMRA.
5.2.  Load the plate

5.2.1.Squeeze the blue handle, pull up the heated lid, and pull out the drawer.



If the blue light is on, the machine is running.  Don’t open the drawer! 

5.2.2.  Load the plate with well A1 in the back left corner.
5.2.3.  Close the drawer and lid.
5.3.  Open the Opticon Monitor 2 software.
5.4.  Create a Master file which is made up of a Plate file and a Protocol file.
   
5.4.1.  The plate file designates the contents of each well. 



5.4.1.1.  Under the “Colors” option, you can select to view both colors at 

once or each single channel individually.  To view single channel, 

select either channel 1 or 2.

5.4.1.2.  Select the Plate Type (white is recommended).

5.4.1.3.  Select the dyes used in each channel.

When using a single dye, select that dye in both channels to 

increase the signal.

5.4.1.4.  Check the singleplex box if only one dye is used in each well.  

5.4.1.5.  Name each well “sample”, “standard”, “blank”, or “empty” in 

each channel.
Samples, standards, and blanks can be renamed 
after the run. Empty wells can’t be renamed after the run.
5.4.1.6.  Click “Specify Quant Standards”.

Record the amount of template in each well of the standard curve.
Choose a unit from the list, or create one using “manage”.
   
5.4.2.  The protocol file determines the thermocycling parameters.
5.4.2.1.  Temperature inserts the specified temp. for the specified time. 5.4.2.2.  Plate Read is usually done after the extension step.


It may be done at a higher temperature to reduce primer dimers.

5.4.2.3.  You can set a gradient of temperatures across the block.

This can be helpful when optimizing reactions.



5.4.2.4.  A melting curve can determine the composition of the product.




Successful runs form a single product which melts at one temp.  
Melt by increasing the temperature from 50 – 95oC.



For a rough curve, 1o increments are sufficient.




Hold for 2s at each temperature to take the reading.
5.4.2.5.Set the volume of the reaction (can’t be changed after the run).
5.5.  Click “Run” to start the program.
5.5.1.  The run can be monitored in real time by clicking the “Status” button.
5.6.  Click the “Quantitation” button to perform data anaysis.

5.6.1.  Subtract the baseline using one of the three methods offered.


If amplification begins in the first 10 cycles, choose “min. over all data”.


If amplification begins after 10 cycles, choose a “cycle range” option.



Start at cycle 3 
End at cycle 15 or 2 cycles before the start of amplification.


5.6.2.  Set the threshold manually on the data graph.
Set the threshold above the baseline on linear portion of the curve. 



Make sure the plots for each sample are parallel at the threshold point.

5.6.3.  The standard curve will automatically be plotted in the “standards” graph.


Outliers may be eliminated by clicking on them (turning the spot red).


Perfectly efficient reactions have standard curve with a slope of -0.3.

5.6.4.  Click on the Quantity Calculations tab at the bottom of the screen.

The table displays the CT for each well.


This data can be copied to the clipboard and pasted into Excel.



Click Quantitation, Copy to Clipboard, Quantity Calculations.


The Data Graph and Standard Graph can also be copied in this way.


Use the CT values in Excel to determine the quantities in each well.
