
PCR protocol  

 

Aim 

Amplify a specific region of DNA by the choice of primers. Generate a high 
concentration of linear double-stranded DNA fragments. 

 

This protocol contains: 

-Three-step PCR reaction 

-Assembly PCR 

-Colony PCR 

 

Materials 

-NEB Q5 Hot Start High Fidelity 2X Master Mix 

-ddH2O 

-Forward Primer (10 μM) 

-Reverse Primer (10 μM) 

-Template DNA 

-PCR tubes 

 

Procedure  

 

PCR (for single reaction) 

1. In a single PCR tube, add (for a total volume of 20 μL) 
 
1 μl Forward Primer 
1 μl Reverse Primer 
2 μl DNA template 



10 μl Q5 HIFI 2X Master Mix 
6 μl ddH2O 
 

2. Carry out the thermal cycling using the programmed PCR protocol 
Calculate the annealing temperature using the NEB online calculator 
Calculate the extension time by the rule-of-thumb (30 second per 1 kb 
of final fragment length) 
 
98℃ 30 s (initial denaturation) 
98℃ 15 s 
Annealing temperature at 55℃ (set temperature gradient if needed) 
for 10 s 
72℃ (depend on the length of DNA fragment) 
72℃ 5 min (first round PCR 20 cycles; second round PCR 28 cycles) 
4℃ for heat preservation 
 
 

3. Run the PCR product in a 1% agarose gel (constant voltage at 90V, 
setting time of 60 min) 
 

Assembly PCR 

Introduction: 

Assembly PCR is a method for assembly of long DNA from oligonucleotides. 
(As we decided to construct all the plasmid by our own, assembly PCR is a 
necessary process.) 

 

Procedure 

1. Design short DNA oligonucleotides (around 60 bps) with the help of 
DNAWorks. (Pay attention to any possible repetitive sequences when 
designing because they may influence the annealing process of double 
stranded DNA.) 

2. Prepare a mix solution which contains 3 μl of each oligonucleotide of 
desired gene and 100 μl ddH2O 

3. Pipette out 10 μl from the mix solution to PCR tubes 
4. Add 2XMaster Mix 10 μl to PCR tubes 
5. Start the thermal cycling using the programmed PCR protocol. 
6. Prepare for the second round of PCR, aiming at amplifying the assembled 

DNA. (Pay attention: use the first and the last oligonucleotides of the 



whole gene construct, the remaining procedures are similar, except some 
small adjustment of the temperature setting.) 

 

Colony PCR 

Introduction: 

To validate the success of transformation, we pick bacterial colonies from the 
LB agar plates to run colony PCR. This protocol describes the process for a 
single reaction, and we usually perform PCR for 4-8 colonies per plate. For a 
single colony PCR: 

 

1. Prepare the bacterial colony solution. In a PCR tube, add the following and 
mix gently to homogenize. 

2. Add 200 μl LB broth into each 96 well 
3. Use toothpick to pick the colony and put them into each well 
4. Put the 96-well plate into a 37℃ incubator for 45min 
5. Use 2 μl diluted bacterial solution as the template  
6. Use 1 μl forward primer and 1μl reverse primer specific in each plasmid  
7. Add 10 μl Master Mix  
8. Add 6 μl ddH2O 
9. Run the three-step PCR 
10. Run an agarose gel for the confirmation of successful amplification. 

 


