Gibson Assembly Cloning

(From https://www.addgene.org/protocols/gibson-assembly/)

1. Design your plasmid and order primers (see figure to 4 Primers for PCR
the right). - \,z. insert
When designing your plasmid, think about what DNA \
segments you will need to join to create your final A - vector
plasmid. Adjacent segments should have identical
sequences on the ends (sequences A and B in the
figures). These identical sequences can be created via __\B-ve':lﬂr
PCR with primers that contain a 5' end that is identical B- insen\ |
to an adjacent segment and a 3' end that anneals to the '
target sequence. |

One strategy is to order primers that are 60 bp long, with 30 bp matching the end of the
adjacent fragment and 30 bp annealing to the target sequence.

Avoid strong secondary structures in the homology region. Hairpins in this region can
significantly reduce the efficiency of two homologous ends annealing.

2. Generate DNA segments by PCR.
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3. Run PCR product on an agarose gel to check for size and yield. If there are significant
amounts of undesired product, gel purify DNA segments. Otherwise PCR purification or
even the raw PCR mix can work fine in an assembly if you want to save time.

4. Combine segments in Gibson Assembly Reaction. Note: Yields will be best when the the
DNA fragments are present in equimolar concentrations.

The Gibson Cloning Master Mix consists of three different enzymes within a single buffer.
Each enzyme has a specific and unique function for the reaction:

o0 T5 Exonuclease - creates single-strand DNA 3’ overhangs by chewing back from the DNA
5’ end. Complementary DNA fragments can subsequently anneal to each other.

0 Phusion DNA Polymerase - incorporates nucleotides to “fill in” the gaps in the annealed
DNA fragments.

o0 Taq DNA Ligase - covalently joins the annealed complementary DNA fragments,
removing any nicks and creating a contiguous DNA fragment.


https://www.addgene.org/protocols/gibson-assembly/
https://www.addgene.org/plasmid-protocols/gel-electrophoresis/
https://www.addgene.org/plasmid-protocols/gel-purification/

Incubate the mix for 1 hour at 50°C or follow manufacturer’s instructions. You can
purchase master mix from a company (e.g. NEB or SGI-DNA), or make your own
(ex: Miller Lab Protocol).

5. Transform the DNA into bacteria and screen for the correct plasmid product
by Restriction Digest.

6. Sequence the important regions of your final plasmid, particularly the seams between the
assembled parts.

Tips and FAQ
Tip: Primer Design

Design primers to split an antibiotic resistance gene to effectively create an extra part (one part
has half of the antibiotic gene, the adjacent part has the other half). Any colonies should have at
least the correctly assembled antibiotic gene. This is a nice trick that can cut down on
background and enrich for correctly assembled plasmids. This trick can also enable replacement
of "inverse PCR" reactions with a 2-part Gibson if you're only making a small change in a
plasmid (such as point mutations).

Tip: “Stitching” Fragments Together using Oligos

When you need intervening sequence between two PCR products, one method is to “stitch”
together several oligos. This technique is especially useful for introducing promoters,
terminators, and other short sequences into the assembly and is used when the part to be inserted
is too long to include on overlapping PCR primers (>60 bp) but too short to make its own part
(<150 bp).

Please note that the way to design the “stitching” primers and the amounts of them to include in
the Gibson reaction are different than with normal PCR primers. The details are published in
( Nat Methods 2010; 7:901-3).

Tip: Number of Fragments Assembled Simultaneously

Multiple fragments can be assembled in one reaction. However, some labs have observed a sharp
decrease in success rate when assembling more than 5 fragments at a time.


https://www.neb.com/products/e5510-gibson-assembly-cloning-kit
https://sgidna.com/reagents.html
http://miller-lab.net/MillerLab/protocols/molecular-biology-and-cloning/gibson-assembly/
https://www.addgene.org/plasmid-protocols/bacterial-transformation/
https://www.addgene.org/protocols/restriction-digest/
http://www.nature.com/nmeth/journal/v7/n11/abs/nmeth.1515.html
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