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AmpErase® Uracil N-Glycosylase (UNG)

Size
100 Units

Catalog Number
N8080096

Package

Contents
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o Kit Contents

= Store at —20°C until just prior to use.

= Template: cDNA, gDNA, ADNA
= Forward and reverse gene-specific primers
= Autoclaved, distilled water
= E-Gel® General Purpose Gels, 1.2% (Cat. no. G5018-01)
= 0.2 or 0.5-mL nuclease-free microcentrifuge tubes
= 100-mM dUTP solution (Cat. no. R0133)
For PCR: GeneAmp® RNA PCR Core Kit (Cat. no. N8080143)
For qPCR:
= TagMan® GAPDH Control Reagents (human)
(Cat. no. 402869)
= TagMan® Universal PCR Master Mix, No AmpErase® UNG
(Cat. no. 4326614)
= 20X TagMan® Primer /Probe Mix
* MicroAmp® EnduraPlate™ Optical 384-well Plate
(Cat. no. 4483285)

Required
Materials

Varies depending on amplicon length

Selection
Guides

Timing

. Go online to view related products.

ﬁ PCR Enzymes and Master Mixes

= AmpErase® Uracil N-Glycosylase (UNG) is a 26-kDa
ultrapure, recombinant enzyme encoded by the E. coli uracil
N-glycosylase gene, designed to degrade PCR products
from previous amplifications or mis-primed, non-specific
products, without degrading native nucleic acid templates.

= PCR products are made susceptible to degradation by
substituting dUTP for dTTP in the reaction mix and testing
subsequent mixes with the UNG prior to amplification.

Product
Description

= Take precautions to avoid cross-contamination by using
aerosol-resistant barrier tips and analyzing PCR products
in a separate area from PCR assembly.

= Because AmpErase® UNG has activity below 55°C,
the annealing temperature should be > 55°C to avoid
degradation of newly synthesized dU-containing products
by residual UNG activity.

= Dilute 100 mM dUTP to 20 mM prior to using in PCR reaction.

= For qPCR applications, dilute UNG 1:5 in TE pH 8.0.

Important

Guidelines

Visit our product page for additional
information and protocols. For support,
visit www.lifetechnologies.com/support.
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For Research Use Only. Not for use in diagnostic procedures.
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PCR Reaction Setup Print Protocol g.
Use the measurements below to prepare your PCB =
or enter your own parameters in the column provig Pri nt P op- U pSs E
Component 100-pL rxn e)
Autoclaved, distilled water to 100 uL _
10X PCR Bulffer II 10 uL pL 1X
10 mM dATP 2.0uL pL 0.2 mM
10 mM dCTP 2.0uL pL 0.2 mM
10 mM dGTP 2.0 uL uL 0.2 mM
20 mM dUTP* 1-5uL pL 0.2-1.0 mM
25 mM MgCL** 8.0 uL pL 2.0mM
10 uM Forward primer 2.0puL pL 0.2 uM
10 pM Reverse primer 2.0 uL uL 0.2 uM
Template DNA Varies <2.0pg/100 pL
é%p/l;%q(@ DNA Polymerase 0.5 uL pL| 2.5U/100 pL
AmpErase® UNG (1 U/puL) 1uL pL 1U/100 pL

* Dilute dUTP to 20 mM prior to using it in PCR reaction. Due to the lower efficiency of
dUTP incorporation, using any amount of dUTP in the recommended range may result

in lower amplification than using the standard dTTP concentration (0.2 mM/50-uL rxn).

** Increase MgCl, on an equimolar basis when an increased dUTP concentration is
required. The magnesium ion is not required for UNG activity.

PCR and qPCR Protocols

See pages 2 and 3 to view procedures for preparing and running your
PCR and qPCR experiments.

Optimization Strategies

Refer to the pop-ups below for guidelines to optimize your PCR reactions.
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PCR Optimization Guidelines

Primer Design
* Design 18- to 30-mers with a similar primer melting temperature
(T,) (65-65°C).
= Avoid internal secondary structures.

* Avoid self-complementary primers and pairs complementary at
3" ends.

= Ensure a balanced distribution of AT and GC-rich domains.
* Design the primer with a 3' GC clamp.

= Primers for GC-rich content templates should have a similar GC
content to that of the target sequence and a T _ of at least 70°C, as
calculated using the nearest neighbor algorithms.

* Primer design programs are available online.

» Optimal final primer concentrations range from 0.1-0.5 pM each.
Start with 0.2 uM.

Template Source

c¢DNA: Use 2 uL of the first-strand reaction for PCR. Increasing the
amount of first-strand reaction up to 10 uL in PCR may result in
increased product yield for some targets.

Genomic DNA: High quality, purified template is required. Use 1
ng to 1 ug in PCR.

A or viral DNA: High quality, purified template is required. Use
1 pg to 1 ng of template in PCR. Use higher DNA concentrations
when fewer cycles are required.

CLOSE >

Optimization for Higher PCR Product Yields and Specificity

[Mg]l: Allows polymerase to function.

Vary final concentration from 1.0-4.0 mM.

Annealing temperature: Affects product yield and specificity.

= Start with an annealing temperature that is 5°C lower than your
primer T .

* Estimate the correct annealing temperature using a T, calculator.

= Use a gradient thermal cycler, such as the ProFlex™ PCR System
or Veriti® Thermal Cycler, to determine the optimal annealing
temperature for your amplicon.

Cycling parameters: Affects product yield and specificity.

* Vary total PCR cycles from 20—40; 35 cycles is typical.

* Lengthen extension times from 1 min/kb to 1.5 min/kb for
difficult templates.

= If desired, use touchdown PCR to increase specificity, starting
with an annealing temperature higher than the primer T in
early cycles, which then decreases 1°C every cycle until the
desired temperature is reached.

GC-rich or problematic targets: PCR optimization can include

adjusting the incubation times and temperature, magnesium,

primers, dNTP, Tag DNA polymerase, and/or DNA template, and

potentially, altering the design of multiple primer sets.

* GC-rich or problematic targets work better with MgSO, instead
of MgCl.,.
* Consider using Platinum® Tag PCR  DNA Polymerase.

* Test your target by varying the enhancer solution from 0.5-4X.
The co-solvent and amplification buffer offer higher primer
specificity, broader [Mg] and annealing temperature optima, as
well as improved Tag thermostabilization.

* Use 2.5 U of Platinum® Taq for each 50-pL reaction.

= Denature at 95°C for 45 seconds.



www.lifetechnologies.com/support
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gPCR Optimization Guidelines

= Starting material for qPCR can be cDNA, genomic DNA, or Using cDNA as template in qPCR:

plasmid DNA.

= Maintain a sterile environment when handling DNA to avoid
any contamination from DNases.

= Make sure all equipment that comes in contact with DNA is
sterile, including pipette tips and microcentrifuge tubes.

= qPCR reaction volumes can be scaled from 5 pL to 100 uL,
depending on the instrument.

= To avoid primer dimmers or primer artifacts, we recommend
using validated predesigned primer/probe sets or designing
them with dedicated software programs or databases.
Contamination or truncated or degraded primers/probes can
lead to artifacts. Check the purity of your primers and probes by
gel electrophoresis.

= Ensure template is not degraded and is free of inhibitors,
nucleases, or proteases to give accurate PCR efficiency.

= Use correct instrument settings (dye selection, reference dye,
filters, and acquisition points).

= Do not subject reagents to multiple freeze-thaw cycles, and do
not allow them to sit at room temperature for too long.

DUG Guidelines

Properties of dU-containing DNA

The substitution of dUTP for dTTP in PCR amplification leads
to the generation of PCR products containing dU instead of
dT. Although this renders the dU-containing PCR products
susceptible to degradation by AmpErase® UNG, most other

properties of dU-containing PCR products are largely not affected.

= dU-containing PCR products serve in an equivalent manner as
dT-containing PCR products as hybridization targets.

= dU-containing PCR products should also serve as templates for
dideoxy-terminated sequencing reactions.

= dU-containing DNA can be cloned directly if transformed into a
UNG-bacterial host.

= For other endonucleases, the effect of substituting dU for dT on
enzyme activity must be examined empirically on an individual
enzyme basis.

= PCR products containing exclusively uracil are not
recommended for protein binding or site-specific recognition
studies.

Up to 10% of the qPCR reaction volume may be undiluted cDNA
(e.g., for a 20-uL qPCR, use up to 2 uL of undiluted cDNA).

= Note that detecting high-abundance genes in undiluted cDNA

may result in very low CTs in qPCR, leading to reduced
quantification accuracy.

= Prepare a dilution series of the cDNA template for the most
accurate results.

Using gDNA or plasmid DNA as template in gPCR:

= Use up to 100 ng of genomic DNA or 10-10” copies of plasmid
DNA in a 10-pL volume.

= Note that 1 pg of plasmid DNA contains 9.1 x 10" copies divided
by the plasmid size in kilobases.
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Prevent PCR Product Carryover

= Only DNA sequences that have dA and dT lead to dU-containing
PCR products that can be degraded.

= Primers used should contain dA nucleotides near the 3' ends
so that any primer-dimer generated is efficiently degraded by
AmpErase® UNG at least as well as any dU-containing PCR
products.

Terminal dU nucleotides are not substrates for AmpErase® UNG,
and thus the primers will not be degraded.

Biotin-dUMP derivatives are not substrates for AmpErase® UNG.

In most cases, using AmpErase® UNG at 1 U/100 pL reaction
and 10-minute incubation at room temperature is sufficient; if
the PCR system is prone to primer-dimer formation, a 10-minute,
room temperature incubation may result in preferential
amplification of primer-dimer sequences instead of the desired
target sequence.

Do not attempt to use AmpErase® UNG in amplification of

dU-containing PCR products, as in nested PCR protocols. The
UNG will degrade the dU-containing PCR product.
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