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Daniel G. Gibson, of the J. Craig Venter Institute, described a robust exonuclease-based method to assemble DNA seamlessly and in the correct order, eponymously known as Gibson Assembly. The reaction is carried out under isothermal conditions using three enzymatic activities: a 5’ exonuclease generates long overhangs, a polymerase fills in the gaps of the annealed single strand regions, and a DNA ligase seals the nicks of the annealed and filled-in gaps. This method has been widely adopted and is a major workhorse of synthetic biology projects worldwide. Applying this methodology, the 16.3 kb mouse mitochondrial genome was assembled from 600 overlapping 60-mers(1). In combination with in vivo assembly in yeast, Gibson Assembly was used to synthesize the 1.1 Mbp Mycoplasma mycoides genome. The synthesized genome was transplanted to a M. capricolum recipient cell, creating new self-replicating M. mycoides cells(2).

To help select the best DNA assembly method for your needs, please use our Synthetic Biology/DNA Assembly Selection Chart. 

Have you tried NEBuilder HiFi DNA Assembly? NEBuilder HiFi offers several advantages over NEB Gibson Assembly. For more information, visit NEBuilderHiFi.com.

 
Gibson Assembly Workflow
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Gibson Assembly employs three enzymatic activities in a single-tube reaction:
5´ exonuclease, the 3´ extension activity of a DNA polymerase and DNA ligase activity. The 5´ exonuclease activity chews back the 5´ end sequences and exposes the complementary sequence for annealing. The polymerase activity then fills in the gaps on the annealed regions. A DNA ligase then seals the nick and covalently links the DNA fragments together. The overlapping sequence of adjoining fragments is much longer than those used in Golden Gate Assembly, and therefore results in a higher percentage of correct assemblies. The NEB Gibson Assembly Master Mix (NEB #E2611) and Gibson Assembly Cloning Kit (NEB #E5510S) enable rapid assembly at 50˚C.
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Protocols for Gibson Assembly®

	PCR Protocol Phusion® DNA Polymerase 
	Gibson Assembly® Master Mix – Assembly (E2611)
	Gibson Assembly® Protocol (E5510)
	Gibson Assembly® Chemical Transformation Protocol (E5510)
	Gibson Assembly® Chemical Transformation Protocol (E2611)
	Gibson Assembly® Electrocompetent Transformation Protocol (E2611)
	Gibson Assembly® Electrocompetent Transformation Protocol (E5510)
	PCR Using Q5® High-Fidelity DNA Polymerase (M0491)
	Protocol for T5 Exonuclease (M0363)
	Protocol for Taq DNA Ligase (M0208)





Application Notes for Gibson Assembly®

	Improved methods for site-directed mutagenesis using Gibson Assembly® Master Mix
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Feature Articles


	
Restriction Endonucleases: Molecular Cloning and Beyond






Brochures


	
Molecular Cloning Technical Guide



Selection Tools


	
Synthetic Biology/DNA Assembly Selection Chart



Troubleshooting Guides


	
Troubleshooting Guide for Cloning
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Legal Information



Products and content are covered by one or more patents, trademarks and/or copyrights owned or controlled by New England Biolabs, Inc (NEB). The use of trademark symbols does not necessarily indicate that the name is trademarked in the country where it is being read; it indicates where the content was originally developed. The use of this product may require the buyer to obtain additional third-party intellectual property rights for certain applications. For more information, please email busdev@neb.com.

This product is intended for research purposes only. This product is not intended to be used for therapeutic or diagnostic purposes in humans or animals.
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Introduction to Gibson Assembly®



Watch an interactive tutorial that details the process by which Gibson Assembly® joins DNA fragments in a single tube, isothermal reaction.
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Primer Design and Fragment Assembly Using NEBuilder HiFi DNA Assembly® or Gibson Assembly®



Watch an interactive tutorial on primer design to see how simple it really is to clone with either NEBuilder HiFi DNA Assembly or the Gibson Assembly Cloning Kit.
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Generation of Plasmid Vectors Expressing FLAG-tagged Proteins Under the Regulation of Human Elongation Factor-1α Promoter



See how Grozdanov & Clinton, NEB JoVE video abstract contest winners, have been using NEB's Gibson Assembly products in their laboratory!











Featured Products


	Gibson Assembly® Cloning Kit
	Q5® High-Fidelity 2X Master Mix
	NEB® 5-alpha Competent E. coli (High Efficiency)







Other Related Content

	Which molecular cloning technique is best for you?
	Monarch® Nucleic Acid Purification Kits























































To Request Technical Support


Fill out our Technical Support Form,


email us, or call 1-800-632-7799.


For Questions Related to NEB Products and Offers


Contact your local US Sales Representative. 




For Help With Your Order


Contact our Customer Service Team by email or call 1-800-NEB-LABS. Live chat with us Monday through Friday from 9 AM to 7 PM ET.


For Customers Outside of the US


Contact your local subsidiary or distributor. 
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Session Expired

You have been idle for more than 20 minutes, for your security you have been logged out. Please sign back in to continue your session.
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Sign in to your NEB account


To save your cart and view previous orders, sign in to your NEB account. Adding products to your cart without being signed in will result in a loss of your cart when you do sign in or leave the site.
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