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Davids Protocols 
 

PCR (Polymerase Chain Reaction) 
www.davids-bio.com (Custom Antibodies) 

www.davids-science.de (Lab Material) 

 

 

- 1 - Introduction 

PCR (Polymerase Chain Reaction) is used to amplify a specific segment of DNA. It was developed by Kary 

Mullis in 1983 and has become one of the most widely used techniques in molecular biology and genetics. 

PCR allows exponential amplification in vitro of specific DNA fragments. This enzyme-based assay utilizes 

two flanking oligonucleotides (Primers) that bind specific regions of the DNA template and a thermostable 

DNA Polymerase. 

A thermal cycler cycles through different temperatures to initialize the 4 steps in a PCR. In the first step the 

double stranded template DNA is desaturated. The second step is for the annealing of the primer to the 

single stranded DNA molecules. The last step elongates the primers and synthesizes the DNA with the 

Polymerase. 

PCR is used in research to study gene expression, mutations and variations. In diagnostics it is used to detect 

the presence of DNA from pathogens like bacteria and viruses. Even in forensic science the PCR is used to 

identify suspects and victims DNA. 

- 2 - Material 

Material 

Template DNA of interest with the region for amplification  

A. dest   

DNA Polymerase 

Thermostable polymerase like Pfu (Pyrococcus 

furiosus) or taq (Thermus aquaticus). Pfu is usually 

more precise. 

 

Primer 
For PCR a forward and a reverse primer is needed to 
amplify the DNA sequence between the two primers. 

 

Mix of dNTP dATP, dCTP, dGTP, dTTP 10 µM 

Polymerase Buffer Usually the buffer is concentrated 10x or 5x.  

Vial Thin walled 200 µl tubes  

Agarose   

http://www.davids-bio.com/
http://www.davids-science.de/
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Ethidium Bromid 
Fluorescence dye to detect the DNA in the gel. 
Alternative dyes are available. 

 

- 3 - Method 

Preparation 

• Prepare desired number of PCR tubes. 

• Carefully transfer required reagents (see sample approach) and the template DNA in tubes. 

• Gently mix the PCR reaction solution and centrifugate shortly. 

• Transfer tubes in thermal cycler and start common program for amplification. 
 

Sample Approach 

Reagents For 25 µl Approach Final Concentration 

10x Polymerase Buffer 2.5 µl 1x 

10 mM dNTP Mix 0.5 µl 200 µM 

Thermostable Polyermase 0.25 µl 2.5 Units 

10 µM Forward Primer 0.5 µl 0.2 – 0.4 µM 

10 µM Reverse Primer 0.5 µl 0.2 – 0.4 µM 

Sample DNA X µl 5 ng 

Water To 25 µl  

Common PCR Program 

• Set “Primer Annealing” temperature to melting temperature [TM] of desired primer minus 5 °C. 
Common primer annealing temperatures are between 48 – 60 °C. 

• Set “Fragment Elongation” duration to expected fragment length. Common duration for unknown 
fragments is 1 minute. 

 

Thermo Cycler Program 

Steps Temperature Duration 

Initial Denaturation 95°C 3 min 

Start Cycle of 35x 

Template Denaturation 95°C 30 sec 

Primer Annealing [TM – 5] °C 30 sec 

Fragment Elongation 72°C 30 sec/kb 

End Cylce 

Final Elongation 72°C 5 min 

Storage 4°C - 
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Detection by Agarose gel 

• Weight the correct amount of agarose. 0.7% - 2% is recommended, whereas a concentration of 
1.5% is recommended for PCR products between 100 bp – 2000 bp. 

• Dissolve the Agarose in TAE buffer pH 8. 

• Heat the agarose solution to solve the agarose completely. 

• When you add your dye like Ethidium bromide please pay attention to the safety datasheets and 
handle the substances with care. For this reason, let the agarose solution cool down a bit before 
adding the Ethidium bromide. 

• 0.5 µg/ml Ethidium bromide is recommended, which is approximately 1 µl / 100 ml agarose 
solution. 

• Add your DNA samples on the gel pockets and run the gel at 100 V for 30 – 60 minutes. When a 
determination of the DNA length is necessary, please do not forget to load a molecular weight 
marker. Please keep in mind that the ampere should bot exceed 5 mA for one gel. 

• To take a picture of the gel please use a UV-lamp at 302 - 365 nm. Please pay attention to the 
safety datasheets as the UV light may damage skin and eyes. 

- 4 - Trouble Shooting 

Reason Solution 

Polymerase Buffer Ensure that the polymerase buffer contains MgCl2 at a final concentration of 
0.2 – 0.4 mM. 

Pipetting Error Consider generating a master mix with water, buffer, dNTP, primers and 
polymerase. Aliquot the master mix in your reaction vials and add the 
individual templates to the aliquots. 

Undesired products like primer dimers Perform a Hot-Start-PCR by increasing the initial denaturation step from 3 
minutes to 15 minutes. 

DNA Concentration Try to use a DNA amount between 0.5 ng and 200 ng. 

Primer Ensure that the primers have 15 – 35 nucleotides with an optimal GC 
content of 40 to 60%. 

High melting temperature of primers > 70°C Perform a Two-Step-PCR without separate primer annealing step. 

Melting temperature is different between 
both primers 

You may try different temperatures to get the best annealing temperature. 
Alternatively, using a temperature ramp up can be used to optimize 
annealing temperatures. 

Long PCR products Ensure that the correct elongation time is used. 30 seconds for each 1000 
bp of the PCR product is recommended. A higher final elongation step can 
enhance the product quality. 

Cycle number 
Reducing the cycle number can increase the specificity of PCR products, 
whereas a larger number leads to a higher yield. 

Follow up method: cloning Ensure to use the correct polymerase to create blunt ends if needed. 

 


