
PCR 
We used different protocols and DNA polymerases for different goals and type of PCRs. The different 

type of PCRs are summarized below: 

1. High-Fidelity PCR and DNA amplification with Q5 High-Fidelity or Platinum SuperFi II DNA 

polymerase. 

2. Colony PCR with OneTaq or Phire Hot Start II DNA polymerase 

3. Extension overlap PCR 

  



1. High-Fidelity PCR and DNA amplification with Q5 High-Fidelity or 

Platinum SuperFi II DNA polymerase. 

1.1. Q5 High-Fidelity DNA polymerase 
This protocol is the “PCR Using Q5® High-Fidelity DNA Polymerase (M0491)” protocol from New 

England BioLabs. 

Protocol 

 

https://international.neb.com/protocols/2013/12/13/pcr-using-q5-high-fidelity-dna-polymerase-m0491


 

  



 

1.2. Platinum SuperFi II DNA polymerase 
This the “Invitrogen™ Platinum™ SuperFi II” protocol. This type of polymerase was only used for the 

BAC (Bacterial Artificial Chromosome) in the Wageningen iGEM 2021 project. 

Protocol 

https://assets.thermofisher.com/TFS-Assets/LSG/manuals/MAN0018860_Platinum_SuperFi_II_PCR_MM_UG.pdf


  



2. Colony PCR with OneTaq or Phire Hot Start II DNA polymerase 

2.1. OneTaq polymerase 
This is the “Protocol for OneTaq® 2X Master Mix with Standard Buffer (M0482)” from New England 

BioLabs. 

Protocol 

 

 

https://international.neb.com/protocols/2012/09/06/protocol-for-onetaq-2x-master-mix-with-standard-buffer-m0482


 

 

  



2.2. Phire Hot Start II DNA Polymerase 
This protocol is the Phire Hot Start II PCR protocol from Thermo Scientific. 

Protocol 

 

https://assets.thermofisher.com/TFS-Assets/LSG/manuals/MAN0013122_Phire_Green_HotStartII_PCR_MasterMix_1000x50_UG.pdf


  



 

3. Extension overlap PCR 
This protocol is an altered version of the following protocol from protocols.io: 

Anna Behle 2019. Overlap extension PCR. protocols.io 

https://dx.doi.org/10.17504/protocols.io.psndnde  

Protocol 

Before starting, thoroughly design and plan your experiment in silico, ideally using cloning software 

such as SnapGene. Make sure all primers anneal only once in the actual template (e.g., when using a 

whole genome) and separate parts anneal to each other after PCR.  

This method can be used downstream for standard cloning methods such as Gibson Assembly or 

Golden Gate Assembly.  

PCR preparation 

Prepare separate PCR reactions of each part that needs to be assembled. Use the Q5 High-Fidelity 

DNA polymerase protocol above. Then, gel-purify the fragments with gel-electrophoresis and an 

DNA extraction kit of your own choice. 

Overlap PCR 

Perform a PCR reaction combining the PCR-amplified DNA fragments (step 1) to linearly assemble 

them (NOTE: do not add primers!). Use the Q5 High-Fidelity DNA polymerase protocol above, 

however, instead make sure that the DNA fragments (templates) are added to the reaction with a 

molar ratio 1:1 (It is recommended to use 50 ng template / 50 uL PCR reaction mix for the biggest 

fragment); so, you can alter the template volumes, and disregard the primer volumes to add. Run 

your Thermocycler for 15 cycles, using the Tm of the homologous regions. 

Extension PCR 

After the overlap PCR, add the two primers flanking the outer parts (similar to a regular PCR). Run a 

PCR reaction. Use the Q5 High-Fidelity DNA polymerase protocol above. Then, gel-purify the 

fragments with gel-electrophoresis and an DNA extraction kit of your own choice. This method most 

likely will result in multiple bands; therefore, it is important to purify the right size band. 

https://dx.doi.org/10.17504/protocols.io.psndnde

