Gibson Assembly

Introduction
This protocol is the “NEBuilder HiFi DNA Assembly Reaction Protocol” from New England Biolabs.

Protocol
Optimal Quantities

MEB recommends a total of 0.02-0.2 pmols of OMA fragments when 1 or 2 fragments are being assembled into & vector, and 0.2-
0.5 pmals of DMNA fragments when 4-8 fragments are being assembled. Efficieancy of assembly decreases as the number or length
of fragments increases. To calculate the number of pmols of 2ach fragment for optimal assembly, based on fragment length and
weight, we recommend the following formula, or using the tool, MEBiccaloulator.

pmols = (weight in ng) = 1,000 / (kase pairs x G50 daltons)
50 ng of 5000 bp dsDMA is about 0.015 pmaols
50 ng of 500 bp dsDMA is about 0.15 pmiols

The mass of each fragment can be measured using the Nanolrop instrument, absorbance at 280 nm or estmated from agarose

gel electrophoresis followed by ethidiumn bromide staining.
HiFi DNA Assembly Protocol

1. Set up the following reaction on ice:

Recommended Amount of Fragments Used for Assembly

2-2 Fragment Ass=mbly* 4-5 Fragment Ass=mbly* MEBuilder Positive Control™

Recommendead DMNA Molar Ratio vestorinsart = 1:2 vectorinzant = 1:1

Total Amount of Fragments 0.03-0.2 pmols* 0.2-0.5 pmols™ 10
pl Xl

MNEBuilder 10 p 10p 10 p

HiFi DMA Assembly Master Mix

Deionized Ho O 10-3 pl 10-X pl 1]

Total Volurne 2077 20 20

*  Optimized cloning efficiency is 50-100 ng of vector with 2-fold excess of each insert. Usa 5-fold molar excess of any insert(s)
le=ss than 200 bp. Total volume of unpurified PCR fragments in the assembly reaction should not exccesd 20%. To achieve
optimal assembly eficency, design 15-20 bp overlap regions between each fragment.

== Toachieve optimal assembly efficiency, design 20-30 bp overlap regions betwesn each fragment with equimalasity of all
fragments {suggested: 0.05 pmol each).

T Control reagents are provided for 5 experiments.

Ll f gregter numbers of fragments are assembled. increass the volume of the reaction, and use additional MESuilder HIFi DMA
Assembly Master Moo

2. Incubate samples in a8 thermocycler at 50°C for 15 minutes {when 2 or 3 fragments are being assembled) or 80 minutes (when
4-4 fragments are being assembled). Following incubation, store samples on ice or 3t —=20°C for subssquent transformation.

MNote: Exfended incubstion up fo 80 minutes may help fo improve szzembly sfficiency in some cases (Tor further details zes
FAQ zection)

3. Transform NEB S-alpha or 10-beta Competent E. coli cells (provided in the cloning kit, bundle or purchased separately from
MEB] with 2 pl of the chilled assembled product, following the transformation protocol.


https://international.neb.com/protocols/2014/11/26/nebuilder-hifi-dna-assembly-reaction-protocol

