Bio 181 Internet-based exercise:  Week 9
DUE: Monday, Dec. 3rd
Real time PCR
As you know, PCR can be used to amplify tiny quantities of DNA.  In principle, the number of copies of the DNA produced should depend on the amount of starting material.  A technique called real-time PCR has been developed that allows one to quantify the amount of template at the start of PCR.  It is particularly useful for (indirectly) quantifying RNA.  You start with a sample of RNA; reverse transcribe it into cDNA; then amplify the cDNA by real-time PCR.  The amount of PCR product depends on the amount of RNA in the original sample, so this method can be used to look at changes in gene expression (RNA levels).  Note: The abbreviation “RT” can get confusing in this context, as in these quantitative PCR experiments, the method used is often real-time reverse transcription-PCR (both “RT”!).
The process is called “real-time” because the PCR is performed in a thermal cycler that is actively measuring the amount DNA product present with each cycle (the amount of DNA produced in real time), not the total amount of DNA product at the end of the amplification.  This is because the total amount of product at the end is highly variable.  What is constant and reproducible is the cycle number at which product can first be detected.  The cycle number of first detection can be used to calculate the number of copies of the original template DNA.


Visit:  http://dna-9.int-med.uiowa.edu/RealtimePCRdocs/realtimeoverview.pdf
Read only the following sections: History; Chemistry Developments (Fluorogenic Probes & Double-stranded DNA Binding Dyes); Real-time PCR Quantitation; Effect of Limiting Reagents.
Questions.

1. A popular fluorogenic probe called TaqMan uses ssDNA probes which are labeled with two fluorescent dyes.  Explain how these probes can be used to detect PCR products.  (Consider: labeled probe, or primer?  Why two dyes instead of one?  How is fluorescence activated by the presence of the desired PCR product?  What does Taq have to do with it?)

2. The original real time PCR system detected newly-synthesized dsDNA by fluorescence of an intercalating agent (ethidium bromide).  What is the main drawback of quantifying product with intercalating agents/dsDNA binding dyes?

3. What is a newer DNA binding dye that is used for real time quantitative PCR?
4. Name an advantage of using dsDNA binding dyes for detection.

5. To accurately calculate the amount of starting template DNA, why is CT used instead of the total amount of DNA produced after, say, 35 cycles?

