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COMPONENTS OF THE KIT

#K1231 #K1232

CloneJET PCR Cloning Kit 20 cloning | 40 cloning
rxns rxns

pJET1.2/blunt Cloning Vector
(50 ngjul) 9 24 pL 46 pL
2X Reaction Buffer 300 pL 600 yL
T4 DNA Ligase (5 U/uL) 24 uL 46 pL
DNA Blunting Enzyme 24 pL 46 pL
pJET1.2 Forward Sequencing
Primer, 10 uM aqueous 50 uL 100 pL
solution
pJET1.2 Reverse Sequencing
Primer, 10 uM aqueous 50 uL 100 pL
solution
Control PCR Product (24 ng/uL
976 bp, with 3-dA ovérhar?gg | s 12l
Water, nuclease-free 1.25mL 1.25mL

STORAGE

All components of the Thermo Scientific™ CloneJET™ PCR Cloning Kit
should be stored at -20°C.

CERTIFICATE OF ANALYSIS

All components of the kit were function tested in control experiment as
described in the manual.

A2 L aliquot of the ligation mixture was used to transform 50 pL of
chemically competent XL1-Blue cells of >106 cfu/ug DNA transformation
efficiency.

Cloning efficiency of the Control PCR Product into the pJET1.2/blunt was

>2x10* cfu/ug DNA. >90% of the recombinant plasmids contained the
appropriate insert.
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DESCRIPTION

The CloneJET PCR Cloning Kit is an advanced positive selection system

for the highest efficiency cloning of PCR products generated with Pfu
DNA polymerase, Taq DNA polymerase, Thermo Scientific™

DreamTaq™ DNA polymerase or other thermostable DNA polymerases.

Additionally, any other DNA fragment, either blunt or sticky-end, can be
successfully cloned using the kit.

The kit features the novel positive selection cloning vector pJET1.2/blunt.
This vector contains a lethal gene which is disrupted by ligation of a DNA

insert into the cloning site. As a result, only cells with recombinant
plasmids are able to propagate, eliminating the need for expensive
blue/white screening.

The vector contains an expanded multiple cloning site, as well as a T7
promoter for in vitro transcription. Sequencing primers are included for
convenient sequencing of the cloned insert.

CLONING PRINCIPLE

pJET1.2/blunt is a linearized cloning vector, which accepts inserts from
6 bp to 10 kb. The 5'-ends of the vector contain phosphoryl groups,
therefore, phosphorylation of the PCR primers is not required.
Blunt-end PCR products generated by proofreading DNA polymerases
can be directly ligated with the vector in just 5 min. PCR products with
3'-dA overhangs generated using Tag DNA polymerase or other non-
proofreading thermostable DNA polymerase are blunted in 5 min with a
proprietary thermostable DNA blunting enzyme (included in the kit) prior
to ligation. All common laboratory E. coli strains can be directly
transformed with the ligation product.

IMPORTANT NOTES

e Thoroughly mix every vial before use.
e The CloneJET PCR Cloning Kit is compatible with all PCR buffers
supplied by Thermo Scientific.

e Gel-analyze the PCR product for specificity and yield before cloning.
e Specific PCR products of <1 kb appearing as one discrete band on

the gel can be used for ligation directly from PCR reaction mixture
without any purification.

e Do not use more than 1 pL of unpurified PCR product in the blunting

or ligation reaction. Excess polymerase (Tag, Pfu or other) or salts
from the PCR reaction mixture may result in background colonies
and may reduce the efficiency of the cloning procedure.

e Gel purification of the PCR product (e.g. with Thermo Scientific™
GeneJET™ Gel Extraction Kit, #K0691) is recommended to

increase the number of recombinants containing full length inserts in

following cases:
o  PCR product is longer than 1 kb;

PCR product is contaminated with non-specific PCR products;

o

0  PCR product is contaminated with primer-dimers;

o  PCR template contains B-lactamase (ampicillin resistance)
gene, which may result in background colonies on LB-
ampicillin agar plates.

e For efficient cloning of gel-purified DNA fragments, it is important to

avoid DNA damage by ethidium bromide and UV light. Use a long
wavelength UV (360 nm) light-box when excising DNA from the
agarose gel. When using a short-wavelength (254-312 nm) light-

sequences not tolerated by E.coli, therefore multicopy vectors like
pJET1.2 may not be suitable cloning these PCR products.

Table 1. Recommended amount of PCR product for the ligation
reaction

Length of PCR Optimal PCR product quantity for ligation
product (bp) reaction, (0.15 pmol ends)

100 5ng

300 15ng
500 25ng
1000 50 ng
2000 100 ng
3000 150 ng
4000 200 ng
5000 250 ng

1.Set up the blunting reaction on ice:

Component Volume
2X Reaction Buffer 10 pL
Non-purified PCR product

or 1uL
purified PCR product/other sticky-end (0.15 pmol ends)
DNA fragment
Water, nuclease-free to 17 uL
DNA Blunting Enzyme 1L

Total volume 18 pL

CLONING PROTOCOLS

Blunt-End Cloning Protocol

For cloning blunt-end PCR products generated by proofreading DNA
polymerases, such as Pfu DNA polymerase. If the DNA end
structure of the PCR products is not specified by the supplier of the
DNA polymerase, follow the Sticky-End Cloning Protocol.

For cloning of blunt-end DNA fragments generated by restriction
enzyme digestion. Gel-purify the DNA fragment prior to ligation and
use in a 3:1 molar ratio with pJET1.2/blunt (see Table 1).

Set up the ligation reaction on ice:

Component Volume
2X Reaction Buffer 10 L
Non-purified PCR product 1l
or

purified PCR product/other blunt-end 0.15 pmol ends
DNA fragment
pJET1.2/blunt Cloning Vector (50
ng/uL) 1 L (0.05 pmol ends)
Water, nuclease-free up to 19 pL
T4 DNA Ligase 1L

Total volume 20 uL

box, limit DNA exposure to UV to a few seconds. Keep the gel on a
glass plate or on a plastic plate during UV illumination. Alternatively,
use dyes, like crystal violet, to visualize DNA in ambient light (1, 2).
The kit performs well over a wide range of insert/vector molar ratios
(0.5:1 to 15:1). However the optimal insert/vector ratio is 3:1. Vector
pJET1.2/blunt is supplied at a concentration of 0.05 pmol DNA
ends/pL. To calculate optimal amount of the PCR product for
ligation (0.15 pmol of DNA ends respectively), refer to Table 1 or
use dedicated software (e.g., www.thermoscientific.com/reviewer)
for calculations.

For PCR products >3 kb, ligation can be prolonged to 30 min.
Ligation times longer than 30 min are not recommended and may
decrease cloning efficiency.

Success in cloning of long PCR products may also depend on the
DNA sequence of the insert. PCR products may contain toxic

Vortex briefly and centrifuge for 3-5's.

2. Incubate the ligation mixture at room temperature (22°C) for 5 min.
Note. For PCR products >3 kb, ligation can be prolonged to 30 min.

3. Use the ligation mixture directly for transformation
Note. Keep the ligation mixture at -20°C if transformation is postponed.
Thaw on ice and mix carefully before transformation.

Sticky-End Cloning Protocol

For cloning PCR products with 3'-dA overhangs generated by Taq
DNA polymerase, DreamTaq DNA polymerase or enzyme mixtures
containing Taq DNA polymerase.

For cloning PCR products when DNA end structure of the generated
PCR products is not specified by the supplier of the DNA
polymerase.

For cloning DNA fragments with 5'- or 3'-overhangs generated by
restriction enzyme digestion. Gel-purify the DNA fragment prior to
ligation and use in a 3:1 molar ratio with pJET1.2/blunt (see Table1).
Note. The DNA Blunting Enzyme is a proprietary thermostable DNA
polymerase with proofreading activity. It will remove 3" overhangs and fill-
in 5-overhangs. Nucleotides for the blunting reaction are included in the
reaction buffer.

Vortex briefly and centrifuge for 3-5's.

Incubate the mixture at 70 °C for 5 min. Chill on ice.

Set up the ligation reaction on ice. Add the following to the blunting
reaction mixture:

Component Volume

pJET1.2/blunt Cloning Vector (50 1L
ng/uL) (0.05 pmol ends)

T4 DNA Ligase 1uL

Total volume 20 uL

Vortex briefly and centrifuge for 3-5 s to collect drops.

Incubate the ligation mixture at room temperature (22 °C) for 5 min.
Note. For PCR products >3 kb, ligation can be prolonged to 30 min.

Use the ligation mixture directly for transformation

Note. Keep the ligation mixture at -20 °C if transformation is postponed.
Thaw on ice and mix carefully before transformation.

Transformation

The CloneJET PCR Cloning Kit is compatible with all common E.coli
laboratory strains. Transformation of competent E.coli cells with the
ligation mixture can be performed using different transformation
methods (Table 2 and 3).

The number of transformants on the plates directly depends on the
transformation efficiency of the competent cells.

For successful cloning, competent E.coli cells should have an
efficiency of at least 1 x 10 cfu/ pug supercoiled plasmid DNA. To
check the efficiency, prepare a control transformation with 0.1 ng of
a supercoiled vector DNA, e.g., pUC19 DNA, #SD0061 (Table 2).
For transformation of the ligation mixture, refer to Table 3.

Table 2. Evaluation of transformation efficiency of competent cells
(control transformation)

Number of Amount of Volume
. transformants pUC19 DNA to of
Transformation f ield ~ 1000
method per ug o yield - compe-
supercoiled colonies per tent
plasmid DNA plate cells
Thermo
Scientific™
™
T’agf:g{;i‘;:d ~1 x 107 0.1 ng 50 pL.
Transformation
Kit, #K2710*
Calcium chloride 5
transformation 110 1ng 50 uL
Electro-
transformation ~1x10° 0.01ng A0uL

* XL1-Blue, ER2267, ER1727 E. coli strains are the best strains for
transformation with TransformAid™ Bacterial Transformation Kit. DH10B,
DH5a and TOP10 strains are not efficient with TransformAid but are
recommended for calcium chloride transformation or electroporation.



Table 3. Recommendations for transformation of ligation mixture

Treatment of the Volume of the Volume of
Tranformation ligation mixture ligation 0221";; ef(::\(
method before _ mixture fo_r transforma-
transformation transformation i
on
TransformAid Do not heat
Bacterial ligation mixture
Transformation prior used for <25l S0uL
Kit, #K2710 transformation.
. Do not heat
Calcium ligation mixture
Chloride et <5l 50 pL
Transformation prior useg tor
transformation.
Spin column or
chloroform
extraction
(see protocol 0.5-1 pL of
Electro- below) purified 40 ul
transformation Do not heat ligation H
ligation mixture mixture
prior used for
transformation.

Analysis of recombinant clones

Analyze 4-6 colonies for the presence and orientation of the DNA insert
using one of the following methods:

Colony PCR

Use the following protocol for colony screening by PCR if the cloned PCR

fragment is shorter than 3 kb. For longer inserts, perform restriction

analysis.

1. Prepare enough PCR master mix for the number of colonies
analyzed plus one extra. For each 20 pL reaction, mix the following

reagents:
Using Taq DNA |Using 2X PCR
Component Polymerase Master Mix

10X Tagq buffer 2.0 uL -
dNTP mix, 2 mM each 2.0 uL -
25 mM MgCl2 1.2l -
pJET1.2 Forward Sequencing
Primer, 10 uM 04uL 04uL
pJET1.2 Reverse Sequencing
Primer, 10 uM 04l 04l
Water, nuclease-free 139 uL 9.2 uL
Taq DNA Polymerase 5 u/pL,
#EP0401 or DreamTaq Green 0.1 uL -
DNA Polymerase, #EP0711
PCR Master Mix (2X), #K0171 or
DreamTagq Green PCR Master - 10 pL
Mix (2X), #K1081

Total volume 20 pL 20 uL

2. Mix well. Aliquot 20 WL of the mix into the PCR tubes on ice.
3. Pick a small amount of individual colony and resuspend in 20 pL of
the PCR master mix. Picking a colony, take care not to touch the agar.

Note. Due to considerable amount of recircularised vector plated on the surface
of plate, colony PCR may give some false-negative results. Prior to clone
analysis propagate short strikes of individual colonies on ampicillin plates. Then
use small amount of each for colony PCR.

4. Perform PCR: 95 °C, 3 min; 94 °C, 30's, 60 °C, 305, 72 °C
1 min/kb; 25 cycles.
5. Analyze on an agarose gel for the presence of the PCR product.

Restriction analysis

Isolate plasmid DNA from an overnight bacterial culture. To speed up the
process and to assure the quality of purified plasmid DNA, use the
Thermo Scientific™ GeneJET™ Plasmid Miniprep Kit, #K0503. To digest
DNA from recombinant clones in just 5 min, use Thermo Scientific™
FastDigest™ restriction enzymes.

Sequencing

Use the pJET1.2 Forward Sequencing Primer or pJET1.2 Reverse
Sequencing Primer supplied with the kit to sequence the cloned insert.

CONTROL CLONING EXPERIMENT

The control reaction should be used to verify the efficiency of the blunting
and ligation steps. The 976 bp control PCR product (nucleotide sequence
is available at www.thermoscientific.com/onebio) has been generated with
Taq DNA polymerase, which adds extra nucleotides to the 3'-end.
Therefore, the Sticky-End Protocol must be followed.

1. Set up the blunting reaction on ice:

Ncol
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Fig. 1. pJET1.2/blunt Vector Map.
Genetic elements of the pJET1.2/blunt cloning vector

Component Volume Element Function :’bos)ition
2X Reaction Buffer 10 uL P
Control PCR Product (24 ng/uL) 2L rep (PMB1) Replicon (rep) from the pMBI plasmid
responsible for the replication of 1762-1148
Water, nuclease-free 5puL pJET12
DNA Blunting Enzyme 1L
Total volume 18 L gz;r)tlication Initiation of replication 116241
Vortex briefly and centrifuge for 3-5 s to collect drops.
2. Incubate the mixture at 70 °C for 5 min. Chill on ice. bla (ApR) B-lactamase gene conferring
3. Set up the lligation reaction on ice. Add the following to the blunting resistance to ampicillin. Used for 2782192
reaction mixture: selection and maintenance of
recombinant E.coli cells
Component Volume
pJET1.2/blunt Cloning Vector (50 ng/pL) | 1 4L eco47IR Lethal gene eco47IR enables positive | 7., o
T4 DNA Ligase 1L selection of recombinant plasmid
Total volume | 20 L Placuvs Modified Piac promoter for expression
Vortex briefly and centrifuge for 3-5 s to collect drops. OfFPe. ectotmﬁ gepe at a.:.evel lecti 892-769
4. Incubate the ligation mixture at room temperature (22 °C) for 5 min. sufticient o allow for positive selection
5. Use the ligation mixture directly for transformation. Keep the ligation )
mixture at -20°C if transformation is postponed. Thaw on ice and T7 promoter TZ R[\‘A polyr?eras?tﬁro?oterdfpr n | 305324
mix carefully before transformation. vitroranscription of the cloned Inse
Analyze colonies by colony PCR. At least 9 of 10 analyzed colonies Multol Maooi ) d excision of
should contain recombinant plasmid with the 976 bp insert. u t!p e apping, screening and excision o
. cloning site the cloned insert 422-328
The number of transformants depends on the transformation (MCS)
efficiency of the E. coli cells. Verify the transformation efficiency by
transforming supercoiled plasmid, e.g., pUC19 DNA, #3D0061 in Insertion site | Blunt DNA ends for ligation with insert | 371-372
parallel. Refer to Table 2 for correct control transformations.
Primer binding
sites:
MAP AND FEATURES OF pJET1.2/blunt
CLONING VECTOR pJET1.2 Sequencing of insert, colony PCR.
) o . forward Sequence:
The pJET1.2/blunt cloning vector has been linearized with Eco32I sequencing 5. 310-332
(EcoRV) (GenBank/EMBL Accession number EF694056). The blunt ends primer CGACTCACTATAGGGAGAGCGGC-
of the vector contain 5'-phosphoryl groups. The nucleotide sequence of 3
pJET1.2/blunt is available at www.thermoscientific.com/onebio. For
complete list of enzymes that cut or do not cut the pJET1.2/blunt see pJET1.2 Sequencing of insert, colony PCR.
www.thermoscientific.com/reviewer. reverse Sequence:
sequencing 5- 428-405
primer AAGAACATCGATTTTCCATGGCAG-

RECIPES & SUPPLEMENTARY PROTOCOLS

Chloroform extraction of the ligation mixture prior electroporation

1. Add an equal volume (20 pL) of the chloroform to the ligation
mixture. Mix well.

2. Centrifuge at 10,000 rpm for 3 min at room temperature.

3. Carefully transfer the upper aqueous phase to a fresh tube.

4. Use 1 L of the purified mixture for transformation of 40 pL of
electrocompetent cells.

Keep the purified ligation mixture at -20 °C if transformation is postponed.

Thaw on ice and mix carefully before transformation.

Ampicillin stock solution (50 mg/mL)
1. Dissolve 2.5 g ampicillin sodium salt in 50 mL of deionized water.
2. Filter sterilize and store in aliquots at 4 °C.

LB-ampicillin plates
1. Prepare LB-agar Medium (1 liter), weigh out:

Bacto® Tryptone 109,
Bacto Yeast extract 5g,
NaCl 5¢g

2. Dissolve in 800 mL of water, adjust pH to 7.0 with NaOH and add
water to 1000 mL.

3. Add 15 g of agar and autoclave.
4. Allow the medium to cool to 55 °C.
5. Add 2 mL of ampicillin stock solution (50 mg/mL) to a final

concentration of 100 pg/mL.
6. Mix gently and pour plates.

TROUBLESHOOTING

For troubleshooting see the complete version of product information for
CloneJET PCR Cloning Kit at www.thermoscientific.com/onebio.
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NOTICE TO PURCHASER:

Use of this product is covered by US Patent No. 6,127,155. The purchase of this
product includes a limited, non-transferable immunity from suit under the foregoing
patent claims for using only this amount of product for the purchaser’s own internal
research. No right under any other patent claim, no right to perform any patented
method and no right to perform commercial services of any kind, including without
limitation reporting the results of purchaser's activities for a fee or other commercial
consideration, is conveyed expressly, by implication, or by estoppel. This product is for
research use only. Diagnostic uses under Roche patents require a separate license
from Roche. Further information on purchasing licenses may be obtained by
contacting outlicensing@lifetech.com or Out Licensing, Life Technologies Inc., 5791
Van Allen Way, Carlsbad, California 92008.

LIMITED USE LABEL LICENSE: Internal Research and Development Use Only.
The purchase of this product conveys to the buyer the limited, non-exclusive, non-
transferable right (without the right to resell, repackage, or further sublicense) to use
this product for internal research and development purposes. No other license is
granted to the buyer whether expressly, by implication, by estoppel or otherwise. In
particular, the purchase of the product does not include or carry any right or license to
use, develop, or otherwise exploit this product commercially and no rights are
conveyed to the buyer to use the product or components of the product for purposes
including but not limited to provision of services to a third party, generation of
commercial databases or clinical diagnostics. This product is sold pursuant to
authorization from Thermo Fisher Scientific and Thermo Fisher Scientific reserves all
other rights. For information on purchasing a license for uses other than internal
research and development purposes, please contact outlicensing@lifetech.com or Out
Licensing, Life Technologies Inc., 5791 Van Allen Way, Carlsbad, California 92008.

PRODUCT USE LIMITATION

This product is developed, designed and sold exclusively for research purposes and in
vitro use only. The product was not tested for use in diagnostics or for drug development,
nor s it suitable for administration to humans or animals.

Please refer to www.thermoscientific.com/onebio for Material Safety Data Sheet of the
product.

©2015 Thermo Fisher Scientific Inc. All rights reserved. Bacto is a registered trademark
of Difco Laboratories. All other trademarks are the property of Thermo Fisher Scientific
Inc. and its subsidiaries.



