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One Step Seamless Cloning Mix

Product Number: EK0631

Shipping and Storage
Store at -20°C. Avoid repeated freeze-thaw cycles.

Component
Component 10T
2xCloning Master Mix 100uL
Description

This product does not rely on T4 DNA ligase and is not restricted by the restriction sites of the vector and the insert fragment. It
uses overlapping fragment recombination. A special enzyme mix can directionally recombine a vector linearized by any method with
a PCR fragment (blunt-ended) having 15-25 bp overlapping regions at both ends. It enables highly efficient seamless cloning of 1-5

fragments.

Features

1. Can insert one or multiple long or short PCR-amplified fragments (blunt-ended) into a vector in 15 minutes.

2. Not limited by the availability of restriction sites on the vector and insert, or by the vector's blunt/sticky ends. Cloning can be
performed at any site.
Seamless cloning; no unwanted base sequences are introduced at the insertion point.

4.  Highly efficient and accurate, with a positive clone rate >95%.

Materials required but not supplied

1. Inserting fragments, specific primers, linearized vectors, and high fidelity PCR reagents
2 competent cells

3. Gelrecycling reagent kit

4 PCR instrument, PCR reaction tube, etc.

Preparation and recovery of linearized vectors and inserted DNA fragments
1.  Preparation of Linearized Vector
1.1. From Restriction Digestion:Linear vectors obtained by restriction digestion, whether blunt or sticky ends, single or
double digest, are acceptable. Gel purification is recommended after digestion.
Note: The seamless assembly and cloning reaction system does not contain double-strand DNA ligase, so vector
self-ligation will not occur. Therefore, even vectors linearized by single enzyme digestion do not require
dephosphorylation. False positive clones (without insert) appearing after transformation of the recombinant product are
caused by incomplete digestion and transformation of non-linearized circular vector. We recommend gel purification after
digestion to minimize the proportion of such non-linearized vectors.
1.2.  From Inverse PCR:It is recommended to use a high-fidelity DNA polymerase for preparation. If the amplified band is
single, the vector can be obtained by PCR product purification; otherwise, obtain the vector by gel extraction.
Note: The plasmid template used for inverse PCR is also a non-linearized vector, which can lead to false positive clones
(without insert). Therefore, digesting the plasmid template with Dpnl restriction enzyme before purifying the PCR-derived
linear vector (PCR product) can reduce background and increase the positive rate. However, generally, gel purification is
sufficient to minimize the proportion of such non-linearized vectors. Therefore, we also recommend gel purification for

linear vectors derived from inverse PCR.
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2.  Preparation of Insert DNA Fragments

2.1. Primer Design for Cloning a Single Insert Fragment: Cloning primers include the insert-specific primer sequence
and the overlapping sequence.
Forward Cloning Primer (5'-3"): 16-25nt overlapping sequence from the 3' end of the linear vector's forward end +
Forward insert-specific primer sequence (18-25nt)
Reverse Cloning Primer (5'-3"): 16-25nt overlapping sequence from the 3' end of the linear vector's reverse end + Reverse
insert-specific primer sequence (18-25nt)
Note: The overlap region must be at least 16 bp. The Tm values for multiple overlapping regions must be consistent
and >60°C (AT pair = 2°C, GC pair = 4°C). If not, extend the number of bases until the requirement is met.
Depending on the structure of the linear vector ends (5' overhang, 3' overhang, blunt end), primer design falls into 3 cases,

as illustrated below:
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Gene-speciic Reverse PCE Primer

The two ends of the linearized vector can be any combination of the above three end structures depending on the
linearization method (e.g., single digest, double digest, inverse PCR). The principles for designing the insert-specific
primers follow general primer design rules.

When calculating the annealing temperature for the amplification primers, only calculate the Tm value for the
gene-specific amplification sequence. The vector end homologous sequence should not be included in the calculation.

2.2. Example of Forward Primer Design (Digested with EcoR I):

20 bp overlapping identical sequences at the vector end-sh / After EcoRl digestion

5'- GGTATGCGAGCCTAGGTGAGTTGGCCG 3’
3’- CCATACGCTCGGATCCACTCAACCGGCTTAA g

According to the design principle above, starting from the 3' end, count back 16bp-25bp (this example uses 20 bp end

overlap identical sequence) and add it to the front of the target fragment-specific primer sequence. Ensure the Tm values
of the overlap regions are consistent and >60°C (AT pair = 2°C, GC pair = 4°C).

Specific Forward Primer: 5' --- GAGCCTAGGTGAGTTGGCCG NNNNNNNNNNNNNNNNNNNN --- 3'

Note: After cloning and connection with the above primer design, the EcoR I restriction site will be lost (restriction site
not preserved).

If it is necessary to preserve the EcoR I restriction site, the missing EcoR I recognition site sequence 'aattc' must be added
between the vector end 20bp overlap sequence and the target fragment-specific primer sequence. After cloning and

connection, the EcoR I restriction site will still exist (restriction site preserved).
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Specific Example: 5' --- GAGCCTAGGTGAGTTGGCCG aattc NNNNNNNNNNNNNNNNNNNN --- 3'
Example of Reverse Primer Design (Digested with Hind III):

5’- AGCTTGCGAACGATCCGATGGCAGATACG m——— -3’
3’- / ﬁCGCWGCTﬁGGCTﬂCCGTCTATGC -5"

Hind Il enzyme cleavage end  20bp overlapping identical sequence at the end of the carrier
As shown above, the vector is digested with Hind III, forming a 5' overhang end:
According to the design principle above, starting from the 3' end, count back 16bp-25bp (this example uses 20 bp end
overlap identical sequence) and add it to the front of the target fragment-specific primer sequence. Ensure the Tm values
of the overlap regions are consistent and >60°C (AT pair = 2°C, GC pair = 4°C).
Specific Reverse Primer: 5' --- CTGCCATCGGATCGTTCGCA NNNNNNNNNNNNNNNNNNNN --- 3'
Note: After cloning and connection with the above primer design, the Hind III restriction site will be lost (restriction site
not preserved).
If it is necessary to preserve the Hind III restriction site, the missing Hind III recognition site sequence 'agctt' must be
added between the vector end 20bp overlap sequence and the target fragment-specific primer sequence. The Hind III
restriction site will still exist (restriction site preserved).
Specific Example: 5' --- CTGCCATCGGATCGTTCGCA agctt NNNNNNNNNNNNNNNNNNNN --- 3'
Primer Design for Cloning Multiple Insert Fragments: The primer design for fragments connecting to the two
ends of the vector is the same as for a single fragment. The primer design for fragments connecting to each other is
shown in the example below:

Fragment 1 Primer F Fragment 2 Primer F
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For the overlap region between multiple insert fragments, there are two design methods marked with * (blue and red)
above. For multi-fragment primer design, either method can be chosen, or both can be mixed, ensuring there is a 15-25 bp
overlap region between fragments.

Enzyme Selection: It is recommended to use a high-fidelity DNA polymerase or PCR Mix.

Reaction Conditions: Generally follow the instructions for the specific polymerase used.

Purification of Insert Fragments

Optional: If the fragment originates from a plasmid template and this plasmid has the same antibiotic resistance as the
recombinant vector, digest the plasmid template with Dpnl restriction enzyme before purification to reduce background
and increase the positive rate.

If the fragment is single, it is recommended to purify the fragment using a PCR Product Purification Kit.

If there is non-specific amplification, it is recommended to recover the fragment using a Gel Extraction Kit.

When using this cloning method, the restriction sites used to linearize the vector will be lost during assembly. If there are
strict requirements for the restriction sites, pay attention to the selection of restriction sites. If necessary, add the missing
bases [between the overlapping sequence and the specific gene sequence of the forward/reverse cloning
primers]{.underline}to restore the original restriction site (see the forward/reverse primer design examples above).

If the recombinant plasmid is for protein expression, pay attention to the reading frame during primer design, ensuring

sequences required for protein expression and purification (such as promoter, RBS sequence, start codon, stop codon,
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protein tag, etc.) are not disrupted.

Procedure for Seamless Cloning Reaction
Note: The 2xCloning Master Mix contains the connection enhancer PEG, which is very viscous. When taken out of the freezer
at low temperature, it becomes even more viscous. You can warm it in your hand for a few minutes to reduce viscosity (does not
affect quality). Mix thoroughly by flicking the tube or vortexing.

1.  Set up the reaction system according to the table below (can be prepared at room temperature in a PCR tube)

Reagent Reaction system
2xCloning MasterMix SulL
Linear Vector (10-80ng) XuL
Insert(s) YuL
dd H.O To 10pL

Typically use 10-50ng of vector. The molar ratio of insert(s) to vector is optimal at 2:1 to 3:1. If the insert fragment is less than

200bp, use a molar ratio of insert to vector of 5:1. For multi-fragment assembly, use a 1:1 molar ratio between fragments.

1.1. Mix gently by pipetting. Incubate at 50°C for 15 minutes (can be performed in a PCR machine). After the reaction, place
the PCR tube on ice and proceed directly to transformation or store at -20°C. For shorter fragments, e.g., 100bp - 1kb, 15
minutes is sufficient to obtain enough transformants. For longer fragments, the reaction time can be extended to 30-60
minutes. For assembly involving more than 3 fragments, the reaction time can be extended to 60 minutes.

1.2.  Use 5uL of the reaction product for transformation according to the competent cell instructions (if fewer transformants

are obtained, all the product can be transformed and all the transformation mixture plated).
Identification of Positive Clones

Depending on the specific situation, choose colony PCR identification, plasmid extraction for restriction enzyme digestion

analysis, or sequencing for identification.
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