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1. Purpose

This protocol provides instructions for setting up and analyzing a real-time PCR reaction on Stratagene’s MX3000p but 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)



PCR Plates (e.g. Abgene # AB-0600) 


Optical Caps (e.g.  Abgene # AB-0866) 

3. Instrumentation
MX3000p (Stratagene)
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 thermal block.  A halogen lamp is used to excite the fluorescent molecules in each sample at and a photomultiplier tube (PMT is used for detection).  Our instrument has four different filters:  FAM/SYBR Green, HEX/JOE/VIC, Texas Red/ROX, and Cy5.  
5.2.  Load the plate

5.2.1.  Lift up the silver colored door.
5.2.2.  Pull forward on the heated lid handle and lift it up.

5.2.3.  Load the plate with well A1 in the back left corner.
5.2.4.  Close the door and lid.
5.3.  Open the MX3000p software by clicking on the icon.
5.4.  Choose the type of assay you wish to run.
   
5.4.1.  Several Assay types are available, and all are customizable.

5.4.1.1.  Quantitative PCR uses a standard curve to determine the abundance of 
the target in unknown samples.
5.4.1.2.  Comparative Quantitation will perform “ΔΔCT-style” analysis to 


determine the amount of a target relative to a calibrator sample. 


5.4.1.3.  The SYBR assay is programmed to include a melting curve.



5.4.1.4.  Allele Discrimination/SNP uses two labeled probes to differentiate 

between two alleles

5.4.1.5.  Molecular Beacons Melting Curve is used to test a beacon before use. 5.4.1.6.  Check the box to turn on the lamp to start the warm up time.

5.5.  Use the “Setup” Screens to design your assay.
5.5.1.  Plate Setup

5.5.1.1.  Select the wells containing samples and the dye(s) to detect.

5.5.1.2.  If desired, select sample types, set quantities and replicates.

5.5.2.  Thermal Profile Setup

5.5.2.1.  Edit the profile as needed

Change temperatures and times, add steps or plate reads.

5.6.  Click on the “Run” button on the top right.

5.6.1.  Hit start in the run status box to begin the run


5.6.2.  Save the data to the hard drive (but remember to remove it later).


5.6.3.  If the lamp is not fully warm, select to run now or run after warm up.
5.6.4.  The run can be monitored in real time in the “Raw Data Plots” tab.
5.7.  Click the “Analysis” button.

5.7.1.  Analysis Selection/Setup Tab

5.7.1.1.  Select the wells that you wish to analyze.

5.7.1.2.  Choose whether to treat replicates collectively or individually.

5.7.1.3.  Choose which algorithm enhancements to use.

Amplification-based threshold automatically sets the threshold.

Adaptive Baseline determines the background for each plot individually.

Moving Average smooths the curve to reduce variation.

Note that this feature also reduces precision.
5.7.2.  Results Tab:  viewable options will depend on the experiment type selected.

5.7.2.1.  Amplification Plots show the increase in fluorescence over time.

Double clicking on the graph will show graph options.

5.7.2.2.  Plate Sample Values displays either the end fluorescent value or CT.

5.7.2.3.  Standard Curve plots the standards’ initial quantities vs. CT.

5.7.2.4.  Text Report contains numerical data which can be exported to excel.

5.7.2.5.  Initial Template Quantity is calculated based on the standard curve.

5.7.2.6.  Dissociation Curve shows fluorescence vs. temperature for the melt.

5.7.2.7.  Dual Color Scatter Plot compares two targets in the same well.

5.7.2.8.  Relative Quantity Chart/Plate show unknowns relative to the calibrator.  
5.7.2.9.  Final Call Results shows if a product was detected for each dye in a well.
5.7.2.10.  Annealing Range displaces the optimal annealing range for a beacon.

5.7.2.11.  Melting Curves/Temperatures displays the optimal Tm for a beacon.

