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Important notes 
 principle
 machine design 
 methods of detection
 amplification plot
differences between qPCR and PCR
 primer design
 how to design your experiment
 controls
 comparative and quantitative types 
Applications 
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2a. excitation 
filters

2b. emission 
filters

1. halogen 
tungsten lamp

4. sample plate

3. intensifier
5. ccd 
detector 
350,000 
pixels

Real-Time PCR machine design



Real time PCR is the most accurate method to detect :

• Copy number of each gene

• Amount of gene expression

• Efficiency of drugs

• Virus infection

• Different type of Pathogensn( CMV, streptococcus, mycobacterium, HIV , … )

• Methylation of DNA

• Different type of mutations





















































Commonly used standards

• Glyceraldehyde-3-phosphate dehydrogenase mRNA
• Beta-actin mRNA
• MHC I (major histocompatability complex I) mRNA
• Cyclophilin mRNA
• mRNAs for certain ribosomal proteins

E.g. RPLP0 (ribosomal protein, large, P0; also known as 36B4, 
P0, L10E, RPPO, PRLP0, 60S acidic ribosomal protein P0, 
ribosomal protein L10, Arbp or acidic ribosomal 
phosphoprotein P0)

• 28S or 18S rRNA
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The kinetics of Real time PCR

• Amplification is associated 
with fluorescence.

• No need for end point 
analysis by Gel 
electrophoresis

• CT- 10X baseline mean for 
cycles 2-10

• Always look at the Y axis
• Linear vs Log

Crossover Threshold
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av =19.80

av =19.93

av =18.03

av =29.63

D Ct = 9.70

D Ct = -1.7

D Ct = target - ref

D Ct = target - ref

Difference  = DCt-DCt

= DDCt

= 9.70-(-1.7)

= 11.40

control

experiment







Real Time PCR Applications Include:

• Quantitative mRNA expression studies.

• DNA copy number measurements in genomic or viral DNAs.

• Allelic discrimination assays or SNP genotyping.

• Verification of microarray results.

• Drug therapy efficacy.

• DNA damage measurement.



Hope it will be easy for you

You can fell free to contact me 

zaynab.saad@iccmgr.org

Thank you for attending this workshop

mailto:zaynab.saad@iccmgr.org


Molecular techniques according to Iraqi 
academic scientific journals 
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Real time pcr
































