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pCMV-Script PCR Cloning Kit

MATERIALS PROVIDED

Materials provided Concentration Quantity®
Cloned Pfu DNA polymerase®* 0.5 U/ul 25 ul
dNTP mix? 10 mM (2.5 mM each) 25 ul
Polishing buffer 10x 250 pl
pCMV-Script mammalian expression vector (predigested) 10 ng/ul 250 ng
pCMV-Script reaction buffer 10x 250 pl
rATP 10 mM 250 ul
PCR test insert (1.1 kb ampicillin-resistance gene) 100 ng/ul 4 ul
Srf | restriction enzyme® 5 U/ul 125U
T4 DNA ligase 4 U/ul 100U
XL10-Gold Cam ultracompetent cells >=f — T ml (10 x 0.1-ml)
pUC18 control plasmid 0.1 ng/ul 10 ul
XL10-Gold B-mercaptoethanol mix (3-ME) — 50 ul
StrataPrep PCR Purification Kit®
DNA-binding solution? — 2.5 ml
PCR wash buffer (5x)¢ 5X% 5ml
Microspin cups" — 25
Receptacle tubes (2 ml) — 25

° The pCMV-Script PCR cloning kit contains sufficient reagents for 25 reactions.

Also available separately from Agilent Technologies.

¢ The cloned Pfu DNA polymerase provided with this kit is formulated specifically for polishing; successful

PCR results will not be achieved using this formulation.
¢ Store long-term at —80°C or store at —20°C for up to 3 months.

¢ The XL10-Gold ultracompetent cells must be stored at the bottom of a —~80°C freezer immediately upon receipt.

The ultracompetent cells are very sensitive to small variations in temperature. Transferring tubes from one freezer to

another may result in a loss of efficiency.

- Genotype: Tet* A(mcrA)183 A(mcrCB-hsdSMR-mrr)173 endAT supE44 thi-1 recAl gyrA96 relAl lac Hte

[F* proAB lacl*’ZAM15 Tn10 (Tet®) Amy Camf].
9 Sufficient for 25 PCR purification reactions.
The capacity of the microspin cup is ~0.8 ml.

STORAGE CONDITIONS

Ultracompetent Cells: Store immediately at —80°C
10 mM dNTP Mix: —20°C for up to 3 months or —-80°C for long-term storage
StrataPrep PCR Purification Kit: Room Temperature

All Other Reagents: —20°C

Revision B.0O

© Agilent Technologies, Inc. 2015.
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ADDITIONAL MATERIALS REQUIRED

Sterile Media and Reagents

LB—ampicillin agar plates$ (for control PCR insert)
LB—kanamycin agar plates?

NZY* broth$

Elution buffer’

Equipment
14-ml BD Falcon polypropylene round-bottom tubes (BD Biosciences Catalog #352059)
Water baths (37°C, 42°C, and 72°C)

NOTICE TO PURCHASER

NOTICE TO PURCHASER: LIMITED LICENSE

Use of this product is covered by one or more of the following US patents and corresponding patent
claims outside the US: 6,258,569, 6,171,785, 6,127,155, 6,030,787, 5,994,056, 5,876,930, 5,804,375,
5,789,224, 5,773,258 (claims 1 and 6 only), 5,723,591, 5,677,152 (claims 1 to 23 only), 5,618,711,
5,538,848, and claims outside the US corresponding to expired US Patent No. 5,079,352. 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 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 the Director of Licensing,
Applied Biosystems, 850 Lincoln Centre Drive, Foster City, California 94404, USA.

$See Preparation of Media and Reagents.
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INTRODUCTION

The Agilent pPCMV-Script PCR cloning kit is a polymerase chain reaction
(PCR) cloning method that can be performed in 1 hour without adding bases
to the primers." The kit permits the efficient cloning of PCR fragments with
a high yield and a low rate of false positives. In the ligation reaction, PCR
products are incubated with the predigested pCMV-Script mammalian
expression vector, the restriction enzyme SfI, and T4 DNA ligase (see
Figure 1). Using the restriction enzyme in the ligation reaction maintains a
high-steady-state concentration of digested vector DNA and allows the use
of nonphosphorylated, unmodified PCR primers. The ligation efficiency of
blunt-ended DNA fragments is increased by the simultaneous, opposite
reactions of the Sf I restriction enzyme and T4 DNA ligase on
nonrecombinant vector DNA.?2 Sf I is a novel rare-cleavage restriction
enzyme that recognizes the oligonucleotide sequence 5-GCCCIGGGC-3".2

Description of the Vector

The pCMV-Script mammalian expression vector is derived from a high-
copy-number pUC-based plasmid and is designed to allow protein
expression in eukaryotic systems (see Figure 2). Eukaryotic expression is
driven by the human cytomegalovirus (CMV) immediate early promoter to
promote constitutive expression of cloned inserts in mammalian cells. Stable
mammalian cell clones may be selected in the presence of the antibiotic
G418, due to the presence of the neomycin-resistance gene, which is driven
by the SV40 early promoter with thymidine kinase (TK) transcription
termination and polyadenylation signals.”

T4 DNA ligase @
= 4
@ St —

+

T4 DNA ligase
\
%- %

Figure 1 The pCMV-Script cloning method. An aliquot of a PCR product is added to 10
pl of a ligation reaction containing pCMV-Script 1X reaction buffer, 0.5 mM rATP, and
10 ng of Srf I-digested pCMV-Script mammalian expression vector. The enzymes Srf | and
T4 DNA ligase are added. The reaction is allowed to proceed at room temperature for
1 hour before heat treatment at 65°C for 10 minutes. A 2-l aliquot of the reaction is then
used to transform 40 pl of XL10-Gold ultracompetent cells.

pCMV-Script PCR Cloning Kit 3



The pCMV-Script mammalian expression vector does not contain an ATG
initiation codon. If the PCR fragment to be cloned does not have an
initiating ATG codon, a translation initiation sequence must be incorporated
into the forward primer. For optimal translation, include a Kozak sequence.’
A complete Kozak sequence includes CC%CCATGG, although CCATGG,
or the core ATG, is sufficient.

The multiple cloning site (MCS) contains a Sf I restriction enzyme
recognition site for high-efficiency cloning of PCR fragments. In addition to
the S I site, the polylinker of the pCMV-Script vector contains 14 other
unique restriction enzyme recognition sites, organized with alternating 5°
and 3° overhangs to allow serial exonuclease III/mung bean nuclease
deletions. Flanking the polylinker are T3 and T7 RNA polymerase
promoters that can be used to synthesize RNA in vitro. The choice of
promoter used to initiate transcription determines which strand of the DNA
insert will be transcribed.

Genotype of XL10-Gold Ultracompetent Cells

Host strain

References Genotype

XL10-Gold Ultracompetent
Cells

6-8 Tet® A(mcrA) 183 A(mcrCB-hsdSMR-mrr) 173 endAT supE44 thi-1 recAl

gyrA96 relAl lac Hte [F* proAB lacl’ZAM15 Tn10 (Tet?) Amy Camf]

XL10-Gold ultracompetent cells feature the Hte phenotype, and exhibit
increased transformation efficiencies with ligated DNA and large
supercoiled DNA molecules.® XL10-Gold cells are tetracycline- and
chloramphenicol-resistant and are both endonuclease deficient (endAl) and
recombination deficient (recA). The hsdR mutation prevents the cleavage of
cloned DNA by the EcoK (hsdR) endonuclease system, and the recA
mutation helps ensure insert stability. The endAl mutation greatly improves
the quality of plasmid miniprep DNA. The mcrA, mcrCB and mrr mutations
prevent cleavage of cloned DNA that carries cytosine and/or adenine
methylation, which is often present in eukaryotic DNA and cDNA.*™ The
McrA and McrCB systems recognize and restrict methylated cytosine DNA
sequences. The Mrr system recognizes and restricts methylated adenine
DNA sequences. The Mrr system also restricts methylated cytosine DNA
sequences with a specificity differing from that of McrA and McrCB. This
activity has been named McrF. This McrF activity against methylated
cytosines has been shown to be equal to or greater than the restriction
activity of the McrA and McrCB systems.'? All of these systems (McrA,
McrCB, McrF, Mrr, and HsdR) have been removed from XL10-Gold.
XL10-Gold cells grow faster than XL.1 or XL2-Blue cells, resulting in larger
colonies.
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pCMV-Script Vector Map

P CMV
MCS
TK oA . SV40 pA
P pCMV-Script
4.3 kb
ﬂ ori
neo/kan

P SV40

pCMV-Script Multiple Cloning Site Region
(sequence shown 620-799)

Sac|  BstX| Sacll Not |
T3 promoter |

AATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTA. . .
Srf BamH | Pst | EcoR | EICOR \Y |'||ind 1l Ai\cc 1/Sal |
| | | |

. GCCCGGGCGGATCCCCCGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGAC. . .

Xho | Apa | Kpn |
I I I T7 promoter

. CTCGAGGGGGGGCCCGGTACCAGGTAAGTGTACCCAATTCGCCCTATAGTGAGTCGTATTAC

Feature Nucleotide Position
CMV promoter 1-602

T3 promoter and T3 primer binding site 620-639
multiple cloning site 651-758
T7 promoter and T7 primer binding site 778-799
SV40 polyA signal 811-1194
f1 origin of ss-DNA replication 1332-1638
bla promoter 1663-1787
SV40 promoter 1807-2145
neomycin/kanamycin resistance ORF 2180-2971
HSV-thymidine kinase (TK) polyA signal 2972-3421
pUC origin 3559-4226

Figure 2 Circular map and polylinker sequence of the pCMV-Script vector. The complete vector sequence is available at
www.genomics.agilent.com/vectorMapsAndSequence.jsp. The vector supplied in this kit has been digested with Srf |
restriction enzyme.
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Purifying PCR Products with the StrataPrep PCR Purification Kit

The StrataPrep PCR purification kit provides a rapid method to separate
PCR products from PCR primers, unincorporated nucleotides, buffer
components, and enzymes. The method employs a microspin cup that
contains a silica-based fiber matrix. In the presence of a chaotropic salt,
DNA binds to the fiber matrix.™ Following PCR amplification, the PCR
product is combined with a DNA-binding solution and transferred to a
microspin cup that is seated inside a receptacle tube. The PCR product binds
to the fiber matrix in the microspin cup. The contaminants are then washed
from the microspin cup with a wash buffer. The purified PCR products are
eluted from the fiber matrix with a low-ionic-strength buffer and captured in
a microcentrifuge tube. Double-stranded DNA >100 bp is retained. This
simple method of DNA purification eliminates tedious manipulation of
resins, the toxic phenol-chloroform extraction, and the time-consuming
ethanol precipitation used in other DNA purification methods. The result is
a highly purified PCR product that is ready for restriction digestion, ligation,
and sequencing reactions.

pCMV-Script PCR Cloning Kit



PCR AND CLONING CONSIDERATIONS

The pCMV-Script mammalian expression vector does not contain an
ATG initiation codon. If the PCR fragment to be cloned does not have
an initiating ATG codon or an optimal sequence for initiating
translation, such as the Kozak sequence [GCC(A/G)CCATGG], a
translation initiation sequence must be incorporated into the forward
primer.

For optimal fidelity and yield, use Pfu DNA polymerase to generate the
PCR products. The proofreading exonucleolytic activity of Pfu DNA
polymerase, which has the lowest error rate of any thermostable DNA
polymerase,™*™® contributes to a lower error rate compared to Taq DNA
polymerase. Studies also show that many species of DNA polymerases
(e.g., Tag and Ventz®) exhibit terminal deoxynucleotidyltransferase
(TdT) activity17 and that the 37-end nucleotide extension of PCR
products by DNA polymerases is both nucleotide and polymerase
specific. Pfu DNA polymerase does not exhibit any terminal transferase
activity and therefore creates blunt-ended DNA fragments,”® which
facilitates cloning into the pCMV-Script mammalian expression vector.

Polish the ends of Taq DNA polymerase-generated PCR products with
the reagents provided in this kit to create the blunt ends needed to
improve overall cloning efficiency.

Note  The cloned Pfu DNA polymerase provided with these kits is
formulated specifically for polishing; successful PCR results
will not be achieved using this formulation.

Neither PCR primer may have the sequence 5-GGGC-3" included at the
57 end. If necessary, add one base to the primer or delete one base.

PCR primers can be nonphosphorylated or phosphorylated and used
after ethanol precipitation.

Before use, spin down and gently mix all cloning reagents except the
XL10-Gold ultracompetent cells and the XL10-Gold
Be-mercaptoethanol mix.

Verify the integrity and quality of the PCR products by gel
electrophoresis. If multiple PCR products are present, gel isolation of
the appropriate fragment is recommended. Determine the quantity of the
PCR product to be cloned to ensure that the proper insert-to-vector
molar ratio is used.

The PCR fragment to be cloned must be free of Sf I sites. If necessary,
use 5-methyl-dCTP in the PCR amplification reaction.™

pCMV-Script PCR Cloning Kit



CLONING PROTOCOL

Purifying the PCR Products with the StrataPrep PCR Purification Kit

1.

10.

Add a volume of DNA-binding solution equal to the volume of the
aqueous portion of the PCR product to the microcentrifuge tube
containing the PCR product and mix the two components.

Note  Mineral oil from the PCR reaction does not affect the
purification process (Avoiding the mineral oil overlay,
however, is recommended.). Do not include the volume of the
mineral oil overlay when calculating the quantity of DNA-
binding solution to add to the PCR product.

Using a pipet, transfer the PCR product-DNA-binding-solution mixture
to a microspin cup that is seated in a 2-ml receptacle tube. (Exercise
caution to avoid damaging the fiber matrix with the pipet tip.) Snap the
cap of the 2-ml receptacle tube onto the top of the microspin cup.

Spin the tube in a microcentrifuge at maximum speed for 30 seconds.

Note  The PCR product is retained in the fiber matrix of the
microspin cup. The binding capacity of the microspin cup is
~10 ug of DNA.

Open the cap of the 2-ml receptacle tube, remove and retain the
microspin cup, and discard the DNA-binding solution.

Prepare the 1x PCR wash buffer by adding 20 ml of 100% ethanol to
the container of 5x PCR wash buffer (part #400771-17). After adding
the ethanol, mark the label on the container—[ ] 1x (Ethanol Added).
Store the 1x PCR wash buffer at room temperature.

Open the cap of the 2-ml receptacle tube and add 750 ul of 1x PCR
wash buffer to the microspin cup. Snap the cap of the receptacle tube
onto the top of the microspin cup.

Spin the tube in a microcentrifuge at maximum speed for 30 seconds.

Open the cap of the 2-ml receptacle tube, remove and retain the
microspin cup, and discard the wash buffer.

Place the microspin cup back in the 2-ml receptacle tube and snap the
cap of the receptacle tube onto the microspin cup.

Spin the tube in a microcentrifuge at maximum speed for 30 seconds.
On removal from the centrifuge, make sure that all of the wash buffer is
removed from the microspin cup.

pCMV-Script PCR Cloning Kit



11. Transfer the microspin cup to a fresh 1.5-ml microcentrifuge tube' and
discard the 2-ml receptacle tube.

12. Add 50 pl of elution buffer directly onto the top of the fiber matrix at
the bottom of the microspin cup.

Note

For eluting DNA from the microspin cup, use a low-ionic-
strength buffer (<10 mM in concentration, pH 7-9) or sterile
deionized water. For most applications 10 mM Tris base (pH
adjusted to 8.5 with HCI) is recommended; however, TE
buffer (10 mM Tris HCI, pH 8.0, 1 mM EDTA) may be used
for applications in which EDTA will not interfere with
subsequent reactions (see Preparation of Media and
Reagents).

13. Incubate the tube at room temperature for 5 minutes.

Note

Maximum recovery of the PCR product from the microspin
cup depends on the pH, the ionic strength, and the volume of
the elution buffer added to the microspin cup, the placement
of the elution buffer into the microspin cup, and the
incubation time. Maximum recovery is obtained if the elution
buffer is <10 mM in concentration with pH 79, not less than
50 4l of elution buffer is added directly onto the fiber matrix
at the bottom of the microspin cup, and the tube is incubated
for 5 minutes.

14. Snap the cap of the 1.5-ml microcentrifuge tube onto the microspin cup
and spin the tube in a microcentrifuge at maximum speed for
30 seconds.

15. Open the lid of the microcentrifuge tube and discard the microspin cup.

Notes

The purified PCR product is in the bottom of the 1.5-ml
microcentrifuge tube. Shap the lid of the microcentrifuge tube
closed to store the purified PCR product.

The binding capacity of the microspin cup is ~10 g of DNA.

" 1.5-ml flat snap cap microcentrifuge tubes from Continental Laboratory Products, Inc. are

recommended.

pCMV-Script PCR Cloning Kit



Polishing the Purified PCR Products

Polish the ends of purified PCR products generated with either Taq DNA
polymerase or other low-fidelity DNA polymerases as indicated in the
following protocol.

Note  Pfu DNA polymerase-generated PCR products do not require
polishing. Proceed directly to Inserting the PCR Products into the
pCMV-Script Mammalian Expression Vector.

1. To prepare the polishing reaction, add the following components in
order to a 0.5-ml microcentrifuge tube:

10 ul of the purified PCR product (5-500 ng)
1 ul of 10 mM dNTP mix (2.5 mM each)

1.3 pl of 10x polishing buffer

1 pl of cloned Pfu DNA polymerase (0.5 U)

2. Mix the polishing reaction gently and then add a 20-ul mineral oil
overlay.

3. Incubate the polishing reaction for 30 minutes at 72°C in a water bath.

4. Add an aliquot of the polished PCR product directly to the ligation
reaction (see Inserting the PCR Products into the pCMV-Script
Mammalian Expression Vector) or store the polished PCR products at
4°C until ready for further use.

10
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Inserting the PCR Products into the pCMV-Script Expression Vector

Calculating the Insert-to-Vector Molar Ratio

This kit requires an insert-to-vector molar ratio for ligation that is higher
than the molar ratios used in many other cloning procedures. The ideal
molar ratio of insert-to-vector DNA is variable. The control ligation in this
kit is optimized to use an ideal test insert-to-vector ratio of 108:1. For the
sample DNA, a range from 40:1 to 100:1 insert-to-vector ratio is
recommended. Use the following equation to optimize conditions for the
insert:

(number of base pairsin PCR product) (10 ng of pCMV Script vector)
4278 bp of pCMYV Script vector

X ng of PCR product =

where X is the quantity of PCR product (in nanograms) required for a
1:1 insert-to-vector molar ratio. The following table provides examples of
optimal insert-to-vector molar ratios calculated using the above equation:

Size of PCR product (bp) Quantity of PCR product (ng), 40X-100X
250 23-58
500 47-117
750 70-175

1000 94-234

1500 140-351

2000 187-468

3000 281-701

Ligating the Insert

1. To prepare the ligation reaction, add the following components in order
in a 0.5-ml microcentrifuge tube:

1 ul of the pCMV-Script expression vector (10 ng/ul)

1 ul of pCMV-Script 10x reaction buffer

0.5 ul of 10 mM rATP

2—4 ul of the blunt-ended PCR product or 4 pl of the PCR test
insert

1 ul of Sf I restriction enzyme (5 U/ul)

1 ul of T4 DNA ligase (4U/ul)

Distilled water (dH,O) to a final volume of 10 ul

2. Mix the ligation reaction gently and incubate this reaction for 1 hour at
room temperature.

3. Heat the ligation reaction at 65°C for 10 minutes.

4. Store the ligation reaction on ice until ready to use for transformation
into the XL.10-Gold Cam ultracompetent cells.

pCMV-Script PCR Cloning Kit 11



TRANSFORMATION GUIDELINES

Storage Conditions

Aliquoting Cells

Ultracompetent cells are sensitive to even small variations in temperature
and must be stored at the bottom of a —80°C freezer. Transferring tubes from
one freezer to another may result in a loss of efficiency. Ultracompetent
cells should be placed at —80°C directly from the dry ice shipping container.

When aliquoting, keep ultracompetent cells on ice at all times. It is essential
that the BD Falcon polypropylene tubes are placed on ice before the cells
are thawed and that the cells are aliquoted directly into the chilled tubes. It is
also important to use at least 40 pl of ultracompetent cells/transformation.

Use of 14-ml BD Falcon Polypropylene Round-Bottom Tubes

It is important that 14-ml BD Falcon polypropylene tubes are used for the
transformation protocol, since other tubes may be degraded by the
B-mercaptoethanol used in step 3 of the Transformation Protocol. In
addition, the duration of the heat-pulse step is critical and has been
optimized specifically for the thickness and shape of the BD Falcon
polypropylene tubes.

Use of -Mercaptoethanol

B-Mercaptoethanol (B-ME) has been shown to increase transformation
efficiency. The XL10-Gold B-mercaptoethanol mix provided in this kit is
diluted and ready to use. For optimum efficiency, use 1.6 ul of the B-ME
mix. (we cannot guarantee highest efficiencies with B-ME from other
sources.)

Length and Temperature of the Heat Pulse

There is a defined window of highest efficiency resulting from the heat
pulse during transformation. Optimal efficiencies are observed when cells
are heat pulsed for 30 seconds. Heat pulsing for at least 30 seconds is
recommended to allow for slight variations in the length of incubation.
Efficiencies decrease when the duration of the heat pulse is <30 seconds or
>40 seconds. Do not exceed 42°C.

12
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TRANSFORMATION PROTOCOL

10.

11.

. Thaw the X1.10-Gold ultracompetent cells on ice.

Gently mix the cells. Aliquot 40 ul of cells into a chilled, 14-ml, BD
Falcon polypropylene tube for each of the following reactions: the
experimental ligation reaction, the ligation reaction containing the PCR
test insert, and the pUC18 control plasmid.

Add 1.6 ul of the XL.10-Gold B-mercaptoethanol mix provided with the
kit to the 40 pl of bacteria. (we cannot guarantee highest efficiencies
with B-ME from other sources.)

Swirl the contents of the tube gently. Incubate the cells on ice for
10 minutes, swirling gently every 2 minutes.

. Add 2 pl of the cloning reaction from step 4 of the Ligating the Insert

to the cells and swirl the reaction gently.

Note  Ascontrols, add 1 4 of pUC18 plasmid (diluted 1:10 in high-
quality water) and 2 gl of the control ligation reaction
containing the PCR test insert to separate 40-4 aliquots of
the cellsand swirl gently.

Incubate the tubes on ice for 30 minutes.

Preheat NZY™* broth in a 42°C water bath for use in step 10.

. Heat pulse the tubes in a 42°C water bath for 30 seconds. The duration

of the heat pulse is critical for obtaining the highest efficiencies. Do
not exceed 42°C.

Incubate the tubes on ice for 2 minutes.

Add 0.45 ml of preheated (42°C) NZY™* broth to each tube and incubate
the tubes at 37°C for 1 hour with shaking at 225-250 rpm.

Plate the experimental transformation reaction, the transformation
reaction containing the PCR test insert, and the transformation reaction
containing the pUC18 control plasmid:

a. Use a sterile spreader to plate 200 pl (or less) of the experimental
transformation reaction onto LB-kanamycin agar plates.

Note  The cells may be concentrated by centrifuging at 1000 rpm

for 10 minutes if desired. Resuspend the pellet in 200 ul of
NZY+ broth and plate.

pCMV-Script PCR Cloning Kit
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b. Pipet 10 pl of the transformation reaction containing the PCR test
insert into a 100-ul pool of media on an LB-kanamycin agar plate.
Plate evenly using a sterile spreader. Plate 10 ul of the
transformation reaction containing the PCR test insert onto an
LB-ampicillin agar plate.

Note  The control PCR test insert is a Pfu DNA polymerase-
generated PCR product that contains an ampicillin-
resistance gene. This control transformation reaction should
be plated on LB-kanamycin agar plates and on LB—ampicillin
agar plates to verify that the transformed colonies are also
ampicillin resistant.

c. Pipet 5 ul of the transformation reaction containing the pUC18
control plasmid into a 100-ul pool of NZY* broth on an
LB-ampicillin agar plate. Plate evenly using a sterile spreader.

12. Incubate the plates overnight at 37°C.

Transformation Summary and Expected Results

Expected results
Control Transformation | Plating LB-ampicillin agar LB-kanamycin
transformation quantity quantity plates agar plates
pUC18 control plasmid Tuofal:10 5ul 100 colonies —
dilution (21 x 107 cfu/ug DNA)
Control PCR test insert 2 ul 10 wl >100 colonies® >100 colonies

¢ Growth of colonies on LB-ampicillin plates indicates successful insertion of the PCR test insert,
which contains the ampicillin-resistance gene.

VERIFICATION OF INSERT PERCENTAGE, SIZE, AND ORIENTATION

Individual colonies can be examined by PCR directly from the colony or by
restriction analysis to identify the vectors with inserts and determine the
insert size and orientation. T3 and T7 primers are recommended for use in
PCR amplification and sequencing from the pCMV-Script vector.

14 pCMV-Script PCR Cloning Kit



Polymerase Chain Reaction Amplification of DNA from Individual
Colonies

The presence and size of a DNA insert in a pCMV-Script vector may be
determined by PCR amplification of DNA from individual colonies.

1. For each colony to be examined, prepare a PCR amplification reaction
containing the following components:

4.0 ul of 10x Taq DNA polymerase buffer
0.4 ul of ANTP mix (25 mM each dNTP)
40.0 ng of T3 primer
40.0 ng of T7 primer
0.4 ul of 10% (v/v) Tween® 20
1.0 U of Taq DNA polymerase
dH,O to a final volume of 40 ul

Vector Primer Nucleotide sequence (5" to 37)
pCMV-Script vector T3 AATTAACCCTCACTAAAGGG
T7 GTAATACGACTCACTATAGGGC

2. Stab a transformed colony with a sterile toothpick and swirl cells from
the colony into the amplification reaction mixture. Immediately
following inoculation into the reaction mixture, remove the toothpick
and streak onto antibiotic-containing patch plates for future reference.

3. Gently mix each reaction, then overlay the reactions with 30 pl of
mineral oil and perform PCR using the following cycling parameters:

Number of cycles Temperature Length of time
1 cycle 94°C 4 minutes
50°C 2 minutes
72°C 2 minutes
30 cycles 94°C 1 minute
56°C 2 minutes
72°C 1 minute
1 cycle 72°C 5 minutes

4. Analyze the PCR products to determine insert sizes using standard 1%
(wlv) agarose gel electrophoresis. Because the forward and reverse
PCR/sequencing primers are located on both sides of the MCS, the
expected size of the PCR product should be 167 bp plus the size of
the insert. Additional information can be obtained by restriction
analysis of the PCR products.

pCMV-Script PCR Cloning Kit 15



TRANSFECTION INTO MAMMALIAN CELLS

For protocols for transfection into mammalian cell lines please see
Sambrook, et al. (1989).°

TROUBLESHOOTING

Observation Suggestion

Low colony yield Plate a larger volume of the transformation reaction to compensate for low
transformation efficiencies

Visually check the PCR fragment on a 1% (w/v) agarose gel to ensure that
the PCR product was added in sufficient quantity

Wrong insert size Gel isolate the desired PCR fragment band or optimize PCR conditions to
eliminate multiple bands

Bacterial lawn on selective agar plates Plate a smaller volume of the transformation reaction

Low ultracompetent cell efficiency Store the ultracompetent cells immediately at the bottom of a ~80°C freezer

Monitor the duration and temperature of the heat pulse carefully; heat-pulse
in a 42°C water bath for 30 seconds

Ensure that the transformation was performed in 14-ml BD Falcon
polypropylene tubes, which are resistant to the strong reducing agent B-ME

Low ligation efficiency Purify the PCR product with the provided StrataPrep PCR Purification Kit

Ensure that PCR products are blunt ended. Generate the PCR products with
Pfu DNA polymerase or polish the PCR products with the reagents provided in
this kit to create blunt-ended DNA fragments

Colonies with no insert Increase the insert-to-vector ratio during ligation

Low recovery of the PCR product Verify that the PCR product was synthesized properly by running a portion of
the unpurified PCR product on an agarose gel

Failure to dilute the 5x PCR wash buffer properly may result in the PCR
product being washed from the microspin cup. The 5x PCR wash buffer must
be diluted with four volumes of 100% ethanol (to achieve a 1 X solution)
prior to use

Use a low-ionic-strength (€10 mM) buffer, pH 7-9. Using an elution buffer
with higher ionic strength or lower pH will reduce PCR product recovery
Add =50 ul of elution buffer to the microspin cup. Add the elution buffer
directly onto the fiber matrix of the microspin cup to ensure complete

coverage of the membrane (do NOT dispense the buffer down the side of the
microspin cup)

Incubate the fiber-bound DNA with elution buffer for 5 minutes. Reducing the
incubation time will reduce recovery of the PCR product

DNA floats out of the wells of agarose The PCR product is contaminated with ethanol from the wash solution.

gel Remove all wash buffer from the microspin cup before adding elution buffer
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PREPARATION OF MEDIA AND REAGENTS

LB Agar (per Liter)
10 g of NaCl
10 g of tryptone
5 g of yeast extract

20 g of agar

Add deionized H,O to a final volume of
1 liter

Adjust pH to 7.0 with 5 N NaOH

Autoclave

Pour into petri dishes
(~25 ml/100-mm plate)

LB-Ampicillin Agar (per Liter)
1 liter of LB agar, autoclaved
Cool to 55°C
Add 10 ml of 10-mg/ml filter-sterilized
ampicillin
Pour into petri dishes
(~25 ml/100-mm plate)

LB-Kanamycin Agar (per Liter)

Prepare 1 liter of LB agar

Autoclave

Cool to 55°C

Add 5 ml of 10-mg/ml, filter-sterilized
kanamycin

Pour into petri dishes
(~25 ml/100-mm plate)

NZY+ Broth (per Liter)

10 g of NZ amine (casein hydrolysate)
5 g of yeast extract
5 g of NaCl
Add deionized H,O to a final volume
of 1 liter
Adjust to pH 7.5 using NaOH
Autoclave
Add the following filer-sterilized
supplements prior to use:

12.5 ml of 1 M MgCl,

12.5 ml of 1 M MgSO,

20 ml of 20% (w/v) glucose (or 10 ml
of 2 M glucose)

TE Buffer
10 mM Tris-HCI (pH 7.5)
1 mM EDTA

10x Taq DNA Polymerase Buffer
100 mM Tris-HCI (pH 8.8)
15 mM MgCl,
500 mM KCl
0.01% (wl/v) gelatin

2x Wash Buffer
10 mM Tris HCI (pH7.5)
100 mM NaCl
2.5 mM EDTA

Elution Buffer
10 mM Tris base
Adjust pH to 8.5 with HCl
or
10 mM Tris base
1 mM EDTA
Adjust pH to 8.0 with HCI
or
Sterile ddH,O

pCMV-Script PCR Cloning Kit
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MSDS INFORMATION

Vent,® is a registered trademark of New England Biolabs, Inc.

Tween® is a registered trademark of ICI Americas, Inc.

Material Safety Data Sheets (MSDSs) are provided online at http://www.genomics.agilent.com. MSDS
documents are not included with product shipments.
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pCMV-Script PCR Cloning Kit
Catalog #211199

QUICK-REFERENCE PROTOCOL
PCR Products Generated with Pfu DNA Polymerase
+  Purify the PCR product with the StrataPrep PCR Purification Kit

+ Perform the ligation reaction

o  Mix 1 pl of the pPCMV-Script mammalian expression vector (10 ng/ ul), 1 ul of
pCMV-Script 10X reaction buffer, 0.5 pl of 10 mM rATP, 2—4 ul of the blunt-ended PCR
product (40:1 to 100:1 insert-to-vector ratio), 1 wl of Srf | restriction enzyme (5 U/pl),

1 ul of T4 DNA ligase, and dH2O to a final volume of 10 pl

+ Mix gently, incubate 1 hour at room temperature, and heat 10 minutes at 65°C

+ Transform into XL10-Gold Cam ultracompetent cells

PCR Products Generated with Tag DNA Polymerase or Other Low-
Fidelity Polymerases

+  Purify the PCR product with the StrataPrep PCR Purification Kit

+ Polish the ends of the purified PCR product

+ Add 10 pl of purified PCR product, 1 ul of 10 mM dNTP mix (2.5 mM each), 1.3 ul of
10X polishing buffer, and 1 pl of cloned Pfu DNA polymerase (0.5 U)

+ Gently mix the reaction and add a 20-pl mineral oil overlay
+ Incubate the polishing reaction for 30 minutes at 72°C in a water bath

+ Perform the ligation reaction

+  Mix 1 ul of the pCMV-Script mammalian expression vector (10 ng/ul), 1 ul of
pCMV-Script 10X reaction buffer, 0.5 ul of 10 mM rATP, 2—4 ul of the blunt-ended PCR
product (40:1 to 100:1 insert-to-vector ratio), 1 wl of Srf | restriction enzyme (5 U/ul),
1wl of T4 DNA ligase, and dH2O to a final volume of 10 pl

+ Mix gently, incubate 1 hour at room temperature, and heat 10 minutes at 65°C

+ Transform into XL10-Gold Cam ultracompetent cells



