Advantage® HF 2 PCR Kit Protocol

PT3317-2
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. Introduction

The Advantage HF 2 PCR Kit (Cat. Nos. 639123 & 639124) is a high-performance PCR system designed to
amplify cDNA or genomic templates of up to 5 kb with exceptionally high fidelity. This kit contains the
Advantage 2 enzyme blend of TITANIUM™ Tag DNA Polymerase and a small amount of proofreading enzyme.
This blend provides high sensitivity when amplifying a wide range of DNA targets. The kit combines this enzyme
blend with a proprietary mix of dNTPs and a specially formulated buffer that work together to achieve 30-fold
higher fidelity than that seen with wild-type Tag DNA Polymerase. This abbreviated protocol (PT3317-2) is
provided for your convenience, but is not intended for first-time users. For additional details, see the Advantage
HF 2 PCR Kit User Manual (PT3317-1).

1. General Considerations

A. Using a Master Mix
Using a Master Mix, which contains the appropriate volumes of all reagents required for multiple PCR reactions,
saves time and greatly reduces tube-to-tube variation.

1. If multiple templates are being tested with the same primers, include the primers in the Master Mix.
2. If one template is being tested with multiple primer sets, include the template in the Master Mix.

3. Ifyou are setting up several sets of parallel samples, assemble multiple Master Mixes (e.g., each with
a different set of primers).

4. For primer design guidelines, see Section IV.A. of the User Manual (PT3317-1).

5. The Master Mix should be gently but thoroughly mixed before use (e.g., pulse vortex to prevent
bubble formation).
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B. PCR Control Reactions
Always include positive and negative controls (e.g., H,O instead of DNA template).

Protocols

A. PCR Control Reactions Protocol
The following PCR control reactions can be performed in parallel with your experiments to ensure that
the Advantage HF 2 Kit is working properly.

1. Allow all components—except the polymerase—to thaw completely at room temperature. Mix each
component thoroughly before use.

2. Combine the following reagents in a 0.5 ml PCR tube:

Reagent Volume (pl per sample)

Positive Negative
Reagent Control Control
PCR-Grade H,0O 32 37
5X HF 2 PCR Buffer 5 5
Control DNA template (~0.2 ng/pl) 5 —
Control Primer Mix (10 uM ea.) 2 2
50X HF 2 dNTP Mix 5 5
50X Advantage HF 2 Polymerase Mix 1 1
Total volume per rxn 50 50

3. Mix well and spin the tubes briefly.

4. If your thermal cycler does not have a "hot lid", add 1-2 drops of mineral oil to each tube to prevent
evaporation during cycling. A good "seal" of mineral oil should have a well-defined meniscus
between the two phases. Cap the PCR tubes firmly.

5. Begin thermal cycling. Use the cycling parameters described in Section B below. 20-22 cycles with
a 4 min annealing/extension time is sufficient for amplification of the positive control template
provided in the kit.

6. Transfer 5 pl of your PCR reaction to a fresh tube and add 1 pl of 5X stop/loading buffer. Analyze
your sample (s), along with suitable DNA size markers, on a 0.8—1.2 % agarose/EtBr gel.

Expected results: The reaction should produce a major band of 2 kb when using the positive control
reagents provided in the kit, and no bands in the negative (i.e., no DNA template) control.

B. Recommended Cycling Parameters

Use the following general guidelines (see next page) when setting up your initial experiments with the Advantage
HF 2 Polymerase Mix. The optimal parameters may vary with different thermal cyclers and will depend on your
particular primers and templates, and on other experimental variables.

NOTE: When using the Advantage HF 2 Kit with other kits, use the parameters recommended in the protocol for
that kit.
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1.
2.

Cycle Parameters

PE 480 PE 9600
e 94°C for 1 min e 94°C for 15 sec
e 25-35cycles” e 2535 cycles”

94°C for 30 sec®
68°C for 4 min®
68°C for 3 min® .

94°C for 5-15 sec®
68°C for 4 min®
68°C for 3 min®

A Use 25 cycles for multiple-copy genes or medium-to-high abundance cDNA, or 30-35 cycles for single-
or low-copy-number genes or rare cDNAs. For most applications, we prefer two-step cycles (denaturation
at T, followed by annealing and extension at T,) instead of three-step cycles (denaturation at T, followed
by annealing at T, followed by extension at T;)—unless the T, of the primers is <60—-65°C and in certain

special protocols.

B Use the shortest possible denaturation time. Exposure of DNA to high temperatures causes some
depurination of single-stranded DNA during denaturation, which eventually leads to truncation. High
temperature also leads to gradual loss of enzyme activity.

€ Use the highest possible annealing/extension temperature. See Note A. Shorter targets may be amplified using
shorter extension times. We recommend using 1 min per kb of expected target.

® Optional: This final extension may reduce background in some cases.

Amplification of Longer Fragments with the Advantage 2 Buffer

The Advantage HF 2 Kit contains two buffers—the HF 2 Buffer and the standard Advantage 2 Buffer. When used
with the HF 2 Buffer, this kit delivers the highest possible fidelity. Targets of different sizes can be amplified
under the following conditions:

Targets of up to ~3.5 kb can be amplified using HF 2 Buffer.

To amplify longer targets, some of the increase in fidelity can be sacrificed to improve elongation
efficiency by combining the HF 2 and Advantage 2 buffers in varying proportions. We recommend
replacing the smallest amount of HF 2 Buffer with Advantage 2 Buffer that allows satisfactory

amplification.

Optimal conditions for the amplification of other targets should be determined individually. We
recommend initially trying HF 2 Buffer concentrations in the 50-100% range for targets up to 10 kb.

Analyzing PCR Reactions Using Agarose Gel Electrophoresis
Use the following conditions to analyze a 5 ul sample of your PCR reaction on an agarose gel. The remaining 45
ul of the reaction mixture can be subjected to further cycling if you do not see a product.

Expected Insert Size Range | Recommended % Agarose | Recommended DNA Size Markers
0.3-1.5kb 1.5 ©X174/Hae Il
0.5-10 kb 1.2 1 kb DNA ladder
>5 kb 0.8 MHind IlI
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Contact Us
Customer Service/Ordering Technical Support
tel: 800.662.2566 (toll-free) tel: 800.662.2566 (toll-free)
fax: 800.424.1350 (toll-free) fax: 650.424.1064
web: www.clontech.com web: www.clontech.com
e-mail: orders@clontech.com e-mail: tech@clontech.com

Notice to Purchaser

Clontech products are to be used for research purposes only. They may not be used for any other purpose, including, but not limited to, use in drugs, in vitro diagnostic
purposes, therapeutics, or in humans. Clontech products may not be transferred to third parties, resold, modified for resale, or used to manufacture commercial products
or to provide a service to third parties without written approval of Clontech Laboratories, Inc.

U.S. Patent No. 5,436,149 for LA Technology is owned by TAKARA BIO INC.

PCR: NOTICE TO PURCHASER: LIMITED LICENSE Use of this product is covered by
6,127,155. The purchase of this product includes a limited, non-transterable 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 (such as method claims in U.S. Patents Nos.
5,994,056 and 6,171,785) 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 hereby conveyed by the purchase of this product expressly, by implication, or by estoppel. This
product is for research use only. Diagnostic uses 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.

TaqStart® Antibody and other Hot Start Antibodies are licensed under U.S. Patent No. 5,338,671.

Clontech, the Clontech logo and all other trademarks are the property of Clontech Laboratories, Inc., unless noted otherwise. Clontech is a Takara Bio Company.
©2011 Clontech Laboratories, Inc.

This document has been reviewed and approved by the Clontech Quality Assurance Department.
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