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BioXp™ multi-vector custom cloning

The BioXp™ system automates the cloning of 32 synthetic genes directly into any vector up to 12 kb using Gibson 
Assembly® methodology. This application eliminates subcloning, saving time and effort.

Prepare your cloning submission
With the Codex DNA ordering portal, DNA fragments and vectors are designed with homologous overlaps to enable 
Gibson Assembly® cloning on the BioXp™ system. See ordering portal and DNA design guide for further details. 
Contact help@codexdna.com if you need help with the design.

Tips for cloning
• Use the ordering portal for design and construct creation. Alternative DNA design software is no longer required. 

Upload, edit, design, and store sequences as you create orders. Access these sequences on our portal at any point 
before or after placing your order.  

• Linearize your vector by restriction enzyme digestion or PCR, following guidelines on pages in the vector preparation 
section of this user guide.  

• Qualify and prepare your vector for the BioXp™ system according to the guidelines presented in this guide.

http://codexdna.com
http://ordering portal and DNA design guide
mailto:help%40codexdna.com?subject=
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BioXp™ custom cloning vector preparation

Prepare and analyze your vector for custom cloning before use on the BioXp™ system. 
Select one of the following vector preparation options:

Self-preparation

Option A:
Vector preparation by double restriction digest

Linearized vector plasmid

Restriction
enzyme 1

Restriction
enzyme 2

Double restriction digest

Option B:
Vector preparation by PCR amplification

Linearized vector plasmid

PCR amplification

Before starting: Determine vector concentration

Materials
• Cloning vector

• We recommend quantifying dsDNA with a Qubit® fluorometer and Qubit® dsDNA BR assay kit or with a NanoDrop™ 
spectrophotometer (Thermo Fisher Scientific)

Protocol
Follow the Qubit® dsDNA BR assay kit protocol provided with your kit to determine the concentration of the cloning 
vector.

1. Record the data: Qubit® reading ng/μL (concentration of vector).

2. Proceed to one of the following preparation protocols:

• If preparing your vector by restriction digest, proceed to Linearize vector by restriction digest (option A).

• If preparing your vector by PCR amplification, proceed to Linearize vector by PCR amplification (option B).

http://codexdna.com
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Linearize vector by restriction digest (option A)

• We recommend setting up parallel digestions as described below to generate sufficient quantities of linearized vector 
Scale‑up may cause inefficient digestion.

• Some reactions may require sequential digestion, depending on enzyme buffer compatibility.

• Confirm that the double‑digest does not create compatible cohesive ends.

Materials
• Vector, with known concentration

• Appropriate restriction enzymes

Example restriction digestion protocol

1. Set up restriction digestion as recommended by the manufacturer. Use the following as a guide for the ratios in the 
reaction. Scale with parallel reactions as required. 

Component Volume

0.5–1.0 μg vector χ μL

Enzyme‑compatible buffer 2.5 µL

Restriction enzyme 1 1.0 µL

Restriction enzyme 2 1.0 µL

Distilled water 20.5–χ μL

Total volume 25 µL

2. Invert samples multiple times to mix the restriction enzymes well. Perform a quick spin to collect droplets.

3. Incubate reactions at 37 °C for one hour.

4. Proceed to Prepare linearized vector for the BioXp™ system.

Linearize vector by PCR amplification (option B)

Before starting
Dilute vector to 2 ng/μL with sterile water. Each PCR amplification reaction requires 1 μL of vector template. Only dilute 
the amount of vector needed for the immediate PCR reaction.

Materials
• Diluted vector

• Primers

• High‑fidelity DNA polymerase (We recommend Phusion® PCR master mix, Thermo Fisher Scientific cat. no. F531)

• DpnI restriction endonuclease

http://codexdna.com
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Example protocol using Phusion® PCR master mix

1. Thaw all reagents on ice.

2. Vortex each reagent briefly. Perform a quick spin to collect all droplets.

3. Combine the following components in a PCR tube. 

Component Concentration Volume

Phusion® PCR master mix — 50.0 µL

Custom vector 2 ng/µL 1.0 µL

Vector amplification 5' primer 100 µM 0.5 µL

Vector amplification 3' primer 100 µM 0.5 µL

Molecular biology grade water — 48 μL

Total volume — 100 µL

4. Mix the reaction. Perform a quick spin to collect all droplets. Place the PCR tubes into a thermocycler and run the 
following conditions: 

Step Temperature Duration Number of cycles

Initial denaturation 98 °C 1 minute 1 cycle

Amplification

98 °C 10 seconds

30 cyclesPrimer Tm 30 seconds

72 °C 30 seconds per kb

Final extension 72 °C 5 minutes 1 cycle

Hold 10 °C — 1 cycle

5. After the PCR amplification is complete, add 1 μL of DpnI enzyme to each PCR reaction.

6. Incubate at 37 °C for one hour.

7. Incubate at 80 °C for 20 minutes to inactivate DpnI.

8. Run 5 μL of each PCR sample on an agarose gel to confirm the product size.

9. Analyze the gel. Only one band should be evident.

• If you observe a smear or non‑specific bands, the PCR has failed.

• If a fragment of the correct size is visible on the gel, proceed to Prepare linearized vector for the BioXp™ system.

Prepare linearized vector for the BioXp™ system

Gel electrophoresis
Materials
Linearized vector, 1% agarose gel, TAE buffer and gel apparatus, loading dye, 1 kb ladder

Example gel electrophoresis protocol

1. Prepare a 1% agarose gel and place in a gel box with freshly prepared TAE buffer.

2. Prepare vector DNA for electrophoresis by combining the following reagents. Volumes listed in the following tables 
are dependent on your vector preparation method.

http://codexdna.com
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3. Load the agarose gel according to the following table:

Lane 1 Lane 2 Lane 3–12

Volume 5 µL — 29 µL

Component 1 kb DNA ladder (100 ng/µL) Leave empty Vector DNA with loading dye

4. Run gel at 90 V for approximately 45 minutes.

5. After electrophoresis, visualize the gel with transilluminator gel imager. 
Note: Confirm the presence of a band of the expected size before proceeding to gel extraction.

Gel extraction

Materials
Gel extraction kit (we recommend the MinElute® gel extraction kit, Qiagen cat. no. 28604)

Protocol
Follow the MinElute® gel extraction protocol provided with your kit, with the following exceptions or instructions:

1. Place the column into a clean, colorless 1.5‑mL microcentrifuge tube. Elute DNA by adding 15 μL of pre‑warmed EB 
buffer (10 mM Tris‑HCl, pH 8.5), let stand for 2–4 minutes, and centrifuge for 1 minute.

2. Consolidate all eluted DNA (linearized, purified vector) into one microcentrifuge tube.

Determine linear vector concentration (required)

Materials
• Linearized and purified cloning vector

• We recommend using the Qubit® fluorometer and Qubit® dsDNA BR assay kit, or a NanoDrop™ spectrophotometer 
(Thermo Fisher Scientific).

Protocol
Follow the Qubit® dsDNA BR assay kit protocol provided with your kit using 1 μL of the linearized, purified cloning 
vector.
Record the data: Qubit® reading _______ ng/μL (concentration of linear vector).

http://codexdna.com
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Validate linear vector

Gibson Assembly® reaction setup
Materials
• Linearized and purified cloning vector

• Gibson Assembly® Ultra kit (Codex cat. no. GA1200‑50) or

• Gibson Assembly® HiFi kit (Codex cat. no. GA1100‑50)

• Thermocycler with programmable ramp rate

 ◦ Note: If your thermocycler does not allow you to control ramp rates, you may use the Gibson Assembly® HiFi 
master mix (2X) instead of the Gibson Assembly® Ultra master mixes.

 ◦ For assembly with the HiFi 1‑Step method, combine 5 μL of vector with 5 μL HiFi master mix (2X) and incubate 
the reaction at 50 °C for one hour. Following the incubation, add 20 μL of water to the reaction and proceed to 
transformation.

Protocol

1. Use the guidelines in the following table to determine the appropriate vector concentration. 

Selection Vector size Concentration

 2–5 kb 15–20 ng/µL

 5–7 kb 20–25 ng/µL

 7–9 kb 25–30 ng/µL

 9–12 kb 30–35 ng/µL

2. Dilute the linear vector to the appropriate concentration before proceeding.

3. Thaw Gibson Assembly® Ultra master mix A (2X) on ice. Vortex briefly and quick spin before use.

4. Prepare the following reactions on ice in small PCR tubes. Add each component in the order listed in the following 
table:

Control 1
Vector without 

enzyme

Control 2
Vector and enzyme, 

no insert

Control 3
Vector and enzyme, 

with insert

Reagent Volume Volume Volume

Linearized vector at ____ ng/µL (see step 1) 1 µL 1 µL 1 µL

Positive control insert (user‑provided) 0 µL 0 µL 4 µL

Nuclease-free water 9 µL 4 µL 0 µL

Gibson Assembly® Ultra master mix A (2X) 0 µL 5 µL 5 µL

Total volume 10 µL 10 µL 10 µL

http://codexdna.com
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Gibson Assembly® reaction

Protocol

1. Transfer the reaction tubes to a thermocycler and program the following conditions: 

Temperature Duration

37 °C 5–15 minutes

75 °C 20 minutes

0.1 °C/sec to 60 °C —

60 °C 30 minutes

0.1 °C/sec to 60 °C —

2. Thaw Gibson Assembly® Ultra master mix B (2X) on ice. Vortex briefly and quickly spin before use.

3. While keeping the tubes on ice, add the following components to the appropriate reactions:

Control 1
Vector without 

enzyme

Control 2
Vector and enzyme, 

no insert

Control 3
Vector and enzyme, 

with insert

Reagent Volume Volume Volume

Assembly reaction (from step 1 above) 10 µL 10 µL 10 µL

Nuclease-free water 10 µL 0 µL 0 µL

Gibson Assembly® Ultra master mix B (2X) 0 µL 10 µL 10 µL

Total volume 20 µL 20 µL 20 µL

4. Incubate reactions in a thermocycler at 45 °C for 15 minutes.

Transformation of Gibson Assembly® reaction

You may use chemically competent or electrocompetent cells for transformation.

Before starting: Dilute the Gibson Assembly® reaction
Because some of the ingredients in the buffer mix can negatively impact the survival of some cells after transformation, 
we recommend diluting the assembly reaction before performing the transformation. Dilute HiFi assemblies up to 5-fold 
(10 μL assembly reaction + 50 μL molecular biology grade water) and Ultra assemblies up to 3‑fold (10 μL assembly 
reaction + 30 μL molecular biology grade water). You may need to empirically determine the optimal level of dilution, 
depending on the type of cells used.

Perform dilution

 Gibson Assembly® HiFi up to 5-fold dilution OR Gibson Assembly® Ultra up to 3-fold dilution

http://codexdna.com
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Transformation with chemically competent cells
We recommend using MAX Efficiency™ DH5α competent cells (Thermo Fisher cat. no. 18258012). If other cells are used, 
be certain to use competent cells with a transformation efficiency ≥ 1 × 108 CFU/μg pUC19. See Transformation with 
TransforMax™ EPI300™ electrocompetent E. coli for transformation using electrocompetent cells.

Follow the transformation protocol provided with your competent cells.

• Important: Dilute assembly reactions, as described 
above, before transformation.

• For cells other than MAX Efficiency™ DH5α competent 
cells, you may need to empirically determine the optimal 
dilution, which may range from 2–10X. Alternatively, 
you may purify the DNA before transformation by 
performing phenol chloroform extraction or column 
purification.

• After diluting the cloning reaction, vortex and quick spin 
tubes to ensure the DNA is mixed thoroughly.

• Plate 25 μL and 125 μL of each transformation reaction 
(diluted according to competent cell manufacturer’s 
recommendations) on LB plates with appropriate 
antibiotics. 

Note: To optimize and reduce the number of cells 
for plating, you may perform serial dilutions in SOC. 
Alternatively, to plate more cells, spin down the 
transformation reaction, resuspend in 100 μL of SOC, 
and plate the entire volume of cells.

http://codexdna.com
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Transformation with TransforMax™ EPI300™ electrocompetent E. coli
The following protocol has been optimized for TransforMax™ EPI300™ electrocompetent E. coli (Lucigen cat. no. 
EC300110).

1. Dilute each assembly reaction as described above.
Note: This step is essential to achieve the highest 
transformation efficiency.

2. Vortex and quickly spin the diluted cloning reaction 
tube to ensure the DNA is mixed thoroughly.

3. For each assembly reaction, prepare the following:

• Add 1 mL SOC media to a 15‑mL culture tube. Label 
tube and place in a tube rack at room temperature.

• Add 2–3 μL of diluted assembly reaction to a 1.5‑mL 
tube. Place tube on ice.

• Chill electroporation cuvette on ice.

4. Pipette 30 μL of EPI300™ cells into each tube 
containing the diluted assembly reaction. Briefly swirl 
the DNA and cells with the end of the pipette tip and 
place the tube back on ice.

5. Incubate the DNA/cell mixture on ice for one minute.

6. Set the ice bucket and tube rack prepared in step 1 
next to the BioRad® electroporator (or equivalent). 
Note: Confirm the pulse settings are set to 1200 V, 25 
uF, 200 Ω, 0.1‑cm cuvette.

7. Using a pipet, transfer the cell/DNA mixture from the 
1.5-mL tube to a chilled cuvette.

8. Gently tap cuvette on a benchtop two times to make 
sure all contents are at the bottom of the cuvette in 
between the slit.

9. Insert the cuvette into the electroporator and press 
Pulse.

10. While the pulse is taking place (~2 seconds), remove 
about 800 μL SOC from a pre‑chilled 15 mL tube (step 
3), and immediately add the SOC to the cuvette after 
the pulse.

11. Gently mix the cells and SOC by pipetting up and 
down 2–3 times. Add the cell and SOC mixture back 
into the tube containing the remaining 200 μL SOC. 
Note: Work as quickly as possible until the cells are 
transferred into the 15 mL culture tube.

12. Incubate the cells and SOC for 1 hour at 37 °C with 
shaking at 220–230 rpm.

13. While cells are shaking, pre-warm six LB plates with 
appropriate antibiotics in an incubator at 37 °C.

14. After one hour shaking at 37 °C, plate 100 μL of the 
cells at different dilutions. We recommend plating 
two dilutions: 5 μL (diluted in 95 μL SOC), and 50 μL 
(diluted in 50 μL SOC).

15. Incubate the plates at 37 °C, overnight, or at 30 °C for 
24–36 hours, or at 25 °C for 48 hours.

http://codexdna.com
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Colony output — Vector background analysis

Expected results

Control 1
Vector without enzyme

Control 2
Vector and enzyme, no insert

Control 3
Vector and enzyme, with insert

Calculated vector background

Number of colonies
Amount of vector in assembly reaction=

Percent  of assembly reaction used for plating

1. Record your results

Control 1
Vector without enzyme

Control 2
Vector and enzyme, 

no insert

Control 3
Vector and enzyme, 

with insert

Expected result
Less than 50 CFU 
per ng of vector

Less than 50 CFU 
per ng of vector

Less than 50 CFU 
per ng of vector

Record result
Number of colonies: 

_______
Number of colonies: 

_______
Number of colonies: 

_______

NOTE: The presence of more than a few colonies on control plates 1 and 2 is indicative that using the vector for 
automated cloning on the BioXp™ system will likely lead to high levels of vector background.

2. Check only one of the following: 

 No colonies or very few colonies are present on control plates 1 and 2, > 50 CFU/ng vector on control plate 3. 
Your vector is ready for use. Proceed to Prepare the BioXp™ custom vector strip or use for Gibson Assembly® 
cloning.

 A large number of colonies are present on control plates 1 and 2, < 50 CFU/ng vector on control plate 3. 
Do not use the vector in Gibson Assembly® cloning. Contact Codex for assistance. Other options may be 
available to reduce vector background.

http://codexdna.com
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BioXp™ multi-fragment cloning

BioXp™ multi-fragment cloning allows you to synthesize 
two de novo sequences (up to 32 total) and assemble 
them together into your custom vectors (up to 12 kb) in a 
single overnight run using the Gibson Assembly® method. 
In addition, up to four different vectors can be used within 
a single BioXp™ system run. See BioXp™ system recovery 
plate map for details.

This application eliminates sub-cloning steps, saving time 
and effort. You may also include an optional constant 
spacer region. Once you determine the DNA fragments 
and vector you’d like to clone, use the following guidelines 
to design your DNA constructs on the Codex DNA 
ordering portal.

Design and organize your sequences

Multi-fragment cloning can assemble and clone two 
fragments between 300 bp to 1.8 kb each into your 
custom vectors.

More than one gene of interest: Multi-fragment cloning 
allows for several genes to be clones into a single vector, 
with or without a constant spacer sequence between the 
two fragments.

Longer fragments: If your sequences are between 1.8 and 
3.6 kb, they can be cloned by synthesizing 2 fragments of 
300 bp to 1.8 kb and assembling them both into a vector. 

Fragment 1

HC

Constant region*

Constant

Fragment 2

LC

* optional

Vector

Note: Fragment 1 and fragment 2 are your sequence pair 
to be synthesized by the BioXp™ system and cloned into 
your vector. The addition of a constant spacer sequence 
is optional and would be added to the empty vector strip, 
along with your linearized vector.

OR

Fragment 1

HC

30 bp 40–80 bp
Fragment 2

HC

40–80 bp 30 bp

Fragment 1

HC

30 bp 40–80 bp
Fragment 2

HC

40–80 bp 30 bp

Constant region (optional)

Gibson Assembly-ready homologous ends will be added 
to your sequences automatically through the sequence 
design software on the Codex DNA ordering portal, 
enabling simplified cloning on the BioXp™ system. 

Contact help@codexdna.com for additional assistance 
with construct design.

http://codexdna.com
http://BioXp system recovery plate map
http://BioXp system recovery plate map
mailto:help%40codexdna.com?subject=
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Create a new 2-fragment cloning project on 
the ordering portal

• Unlike prior ordering procedures, Codex DNA’s new 
BioXp™ ordering portal makes multi-fragment design 
and ordering seamless and intuitive. Refer to Create a 
new BioXp project on the Codex DNA ordering portal 
for design and ordering instructions.

• Specifically for multi‑fragment assembly and cloning 
projects, select 2-fragment cloning after entering Create 
new BioXp project.

• In Add genes, there will be the opportunity to add 
multiple genes of interest to your constructs. 

• In Flanking regions, both vectors and constant spacer 
regions can be added so that the portal can design the 
appropriate overlaps for the Gibson Assembly® reaction 
on the instrument.

• Preview entire circular constructs and edit bases 
within the sequence editor, by selecting View next to a 
construct.

• Validation should validate the constructs as a whole, as 
well as the multiple synthesis fragments.

• Review will show individual synthesis fragments and, 
by selecting Plate, you will be able to preview the plate 
map for your multi-fragment cloning project. 

 ◦ Unlike single-fragment cloning, there will not be a 
1-to-1 relationship between the number and layout 
of fragments versus the number and layout of final 
constructs.

 ◦ You’ll receive the plate map with your kit, but this 
unique layout is an important aspect of multi-
fragment cloning.

 ◦ See the BioXp™ recovery plate figure to view the 
relationship between the de novo synthesized 
fragments and their final construct.

BioXp™ multi-fragment cloning kit   

The BioXp™ cloning kit will come with an empty vector 
strip. Refer to the included BioXp™ cloning kit — Loading 
map and checklist for specific instruction on how to load 
your linearized vector and constant region sequence 
(optional). Once your BioXp™ run completes, the final 
products will be located in the BioXp™ recovery plate.

Vector ± constant region

Vector 1

Vector 2

Vector 3

Vector 4

Pinhole

 

BioXp™ recovery plate

A
1

Clone
product

Fragment
product

2 3 4 5 6 7 8 9 10 11 12

B

C

D

E

F

G

H

1 5 9 13

2 6 10 14

15

16

1 9 17 25

2 10 18 26

4 12 20 28

14 22 30

3 11 19 27

3 7 11 5

6

16 24 328

13 21 29

4 8 12 7 15 23 31

Custom cloning vector 
strip well location

Location of clones in 
recovery plate

  A A1–4

  C C1–4

  E E1–4

  G G1–4
 

http://codexdna.com
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BioXp™ cloning with RapidAMP™ amplification

Prior to ordering sequences for projects which will use RapidAMP™ amplification:
Design sequences to include at least one unique restriction site at a desired location; restriction sites are usually 
outside of the regions of interest.

Following a  BioXp™ cloning with amplification run:

1. Analyze BioXp™ fragments

2. Linearize cloned and amplified constructs via restriction digestion 

3. (Optional) DNA cleanup 

4. (Optional) quantification of amplified DNA prior to downstream applications

Pre-run design recommendations

It is required after amplification to linearize with a single‑ or double‑restriction enzyme cut in a non‑essential portion of 
the construct. Select suitable cut sites for restriction digestion prior to DNA design and ordering, and ensure that there 
are no unwanted recognition sequences in the gene to be synthesized. It is necessary to include at least one unique 
restriction site in the initial construct design for concatemer linearization.

Cloned constructs with restriction sites and expected final linear products

A
1 2 3 4 5 6 7 8 9 10 11 12

B

C

D

E

F

G

H

Up to 24 different fragments can be built simultaneously and will be 
available at the end of a BioXp™ run in wells A5–A7. Cloned and amplified 
products are in wells A1–H3. A1-H3 will be for a single-fragment cloning 
project. For multi‑fragment cloning and amplification projects, refer to the 
previous section for guidance on final product location.

During the BioXp™ run, all 24 fragments are cloned into up to 4 different 
vectors and then amplified using Gibson Assembly® RapidAMP™ technology. 
After the run, restriction digestion will linearize the amplified product into the 
desired final fragment, ready for downstream applications.

Post-run analysis
A

Zone 1 Zone 2

B
C
D
E
F
G
H

 
Location of BioXp™ fragments

Analyze BioXp™ fragments
Perform gel electrophoresis of ~5 μL of the uncloned BioXp™ fragments 
from zone 2 (positions A5–H7) of the recovery plate. The quality of the 
BioXp™ fragments is a key indicator of overall assembly and cloning with 
amplification efficiencies.

http://codexdna.com
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Expected results of BioXp™ fragments – Gel electrophoresis

These gel images show examples of completed runs with the assembled fragment of interest clearly distinguishable. 
In the gel photo on the left, notice the absence of off‑target assemblies and/or intermediate by‑products, which 
is indicative of optimal BioXp™ assembly. The gel image on the right shows the fragment of interest, as well as a 
by-product.

• If prominent secondary bands are present, it is possible that the Gibson Assembly® RapidAMP™ reaction contains 
populations of both species.

• If fragments are poorly built, continue with downstream analysis of the product. The robustness of the Gibson 
Assembly® RapidAMP™ technology allows for the amplification of small amounts of circularized DNA. Restriction 
analysis should be used to confirm the build and identity of the final product

Expected result Presence of by-products

Figure 2. Representative electrophoresis results.

A
Zone 1 Zone 2 Zone 3

B
C
D
E
F
G
H

Final product location

Location of cloned and amplified product

Final cloned and amplified products are located in zone 1 
(positions A1–H3) of the recovery plate

http://codexdna.com
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Linearization of Gibson Assembly® RapidAMP™ amplified product

It is necessary to perform a restriction digestion after completion of the Gibson Assembly® RapidAMP™ reaction. The 
final amplified product is concatenated and highly branched. For best results, reduce to linear monomers by restriction 
digestion.

The amplified solution may be viscous. For optimal digestion, dilute the product 1:1 with restriction enzyme mix (see 
below). However, the product can be kept at a higher concentration by adding a more concentrated restriction enzyme 
mix, increasing the digestion incubation time, and vortexing occasionally during the incubation to ensure efficient 
digestion. Due to the high DNA concentration, it is likely that general restriction digestion protocols will be insufficient 
to completely digest the final concentrated RapidAMP™ product. It is likely that increased enzyme concentration and 
increased time will allow for complete digestion. Follow the guidelines below for additional suggestions.

Linearization via restriction digestion

1. Add equal volume (~50 μL) of 1X restriction digest 
buffer (final buffer concentration will be 0.5X, 
accounting for presence of buffers in Gibson 
Assembly® RapidAMP™ reaction) and 2 μL restriction 
enzyme the Gibson Assembly® RapidAMP™ product. 
More restriction enzyme volume can be added, but 
total enzyme volume should remain < 10% (no more 
than 1 μL enzyme per 10 μL digestion).

Note: A typical restriction enzyme concentration 
from NEB is 20,000 units/ml. If using restriction 
enzyme with less units/ml, adjust the enzyme volume 
according to the enzyme units.

2. Digest at 37 °C for at least two hours and up to 
overnight. The digestion reaction can be scaled down 
or up as needed.

3. Heat inactivate the enzyme before going directly into 
transfection or another cell-based assay.

Optional transformation and sequencing
If clone banking or analyzing error rates, 2 µL of the 
digestion reaction can be transformed into one of our 
recommended cell lines, such as MAX Efficiency™ DH5α 
chemically competent cells, as per the recommended 
protocols from the manufacturer.

Determine linearized DNA yield (three options)
• Qubit: Vortex digestion reaction and then mix 5 μL with 

5 μL water. Use 2 μL for BR dsDNA Qubit quantitation. 
The final concentration of the restriction digested 
RapidAMP™ product equals the Qubit concentration * 
dilution factor (2).

• Densitometry: Run gel with appropriate volume of 
digestion reaction against a reference of known 
quantity.

• Nanodrop: Clean up digestion reaction via bead-based 
or column purification prior to measuring to improve 
accuracy.

Optional further DNA processing
Purify digested reaction: For transient transfection, 
either digested and heat-inactivated DNA (straight from 
step 3 in linearization procedure) or DNA that has been 
further purified to remove reaction components will be 
effective. However, for sensitive cell‑based applications 
as well as in vitro transcription, DNA cleanup has been 
shown to increase performance. We recommend bead-
based purification, such as AMPure, to minimize loss of 
DNA during purification. Column or gel purification is also 
acceptable although more DNA will likely be lost.

Circularize monomers: Monomers may be circularized 
after restriction digestion using ligase. Optimization may 
be required.

http://codexdna.com
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