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Store at —15to —20°C

1. What this Product Does

Kit Contents

The kit contains reagents for 100 one-step or 50 two-step optimization
assays assuming a reaction volume of 100 pl.

+ Vial 1-16, PCR optimization buffers (10 x conc.)

16 vials (buffer A-P), each containing 1 ml of 100 mM Tris-HClI,

500 mM KClI, 10-25 mM MgCl,. Detailed concentrations of MgCl, and
pH-value for each buffer are shown in the following table:

pH MgCl, concentration [mM]
1.0 15 20 25
8.3 A B C D
8.6 E F G H
8.9 | J K L
9.2 M N 0] P

+ Vial 17, DMSO (dimethylsulfoxide)
One vial containing 1 ml DMSO.

+ Vial 18, Gelatine stock solution
One vial containing gelatine, 1.0% (w/v) in water, 1 ml.

 Vial 19, (NH,), SO, stock solution
One vial containing 500 mM (NH,),SO, in water, 1 ml.

* Vial 20, Glycerol stock solution
One vial containing glycerol, 50% (v/v) in water, 1T ml.

* Vial 21, MgCl, stock solution
One vial containing 25 mM MgCl, in water, 1 ml.

Storage and Stability

If stored at -15 to -25°C, all kit components are stable through the
expiration date printed on the label.

Application

The PCR Optimization Kit can be used to optimize PCR conditions for a
given template/primer combination. The PCR Optimization Kit is the
convenient and reliable solution for optimizing PCR experiments. It
contains a set of buffers with different pH and magnesium concentra-
tions spanning the most-often-used reaction conditions. Four different
additives allow additional optimization to increase yield and specificity.
DMSO, for instance, is reported to reduce nonspecific priming (Figure
1), while gelatin and glycerol stabilize Taq DNA polymerase during
PCR, which generally increases the yield. The ready-to-use solutions
save time and minimize the risk of contamination.

A technical note describing the use of the PCR Optimization Kit for a
Step-by-Step Protocol for Multiplex PCR with the FastStart High Fide-
lity PCR System* and the PCR Optimization Kit is available under
http://www.roche-applied-science.com/sis/amplification/pcr.

*available from Roche Applied Science

Additional Reagents Required
* Primer, 0.1-1 uM of each primer
* Template DNA
» Taq DNA polymerase, 5 U/l *
+ dNTP stock solution dATP, dCTP, dGTP, dTTP;
10 mM each, in water, pH 7.0 (e. g, PCR Nucleotide Mix*)
» Water, PCR Grade*.
@ Depending on the type of thermocycler, the usage of mineral is

optional. Mineral oil must be used in case a thermocycler without
heating lid is used.

2. How to Use this Product

2.1 Optimization Strategy

Step 1

In the first step the concentration of MgCl, and the pH-values of the

buffers are varied.

Set up amplification reaction using the buffer A-P. These buffers have

pH-values of 8.3, 8.6, 8.9 and 9.2, each with MgCl, concentrations of

1.0, 1.5, 2.0 and 2.5 mM.

If the optimization in step 1 provides satisfactory results, there is no

need to proceed to step 2.

» Before starting the experiment thaw all reagents and mix them
thoroughly.

» Use a sterile microcentrifuge tube to prepare a master mix for 16
reactions as follows:

Component Volume Concentration
dNTP 34 pl 0.2 mM

Primer 1 variable 0.1-1 pM
Primer 2 variable 0.1-1 pM
Template DNA' variable 105-10° copies
Tag DNA polymerase 3.4-17 pl 1-5 units
Water, PCR Grade Fill up to a vol-

ume of 1530 .l

1. Mix thoroughly, centrifuge briefly and add 90 wl each to 16 sterile
microcentrifuge tubes.

2. Add 10 pl each of the buffers A-P to the reaction tubes.

3. Mix thoroughly, centrifuge briefly.

4. Optional: Overlay carefully with mineral oil.

5. Cycling conditions depend on the respective template, primers and
the type of thermocycler used (5).

@ !Consider the following relationship as a guideline for amplification of sin-
gle copy genes:

1 wg human genomic DNA = 3 x 10° target molecules

10 ng yeast DNA = 3 x 10° target molecules

1 ng E. coli DNA =3 x 10° target molecules
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Step 2

If one or more of the buffers used in step 1 yields an improved but not
optimal amplification further optimization is required. In step 2 a selec-
tion of one or more buffers showing the best results in step 1 are
tested in the presence of different additives.

1. Prepare a reaction mix in a sterile microcentrifuge tube. Place tube
on ice during pipetting. Add one or a combination of the additives.

3.3  Quality Control
Each lot of the PCR Optimization Kit is function-tested in PCR using
human genomic DNA.

No exo- or endonuclease activity is detectable in the kit components.
Furthermore the kit is rigorously tested for absence of contaminating
DNA. See data label for lot-specific values.

4, Supplementary Information

Reagent Volume Concentration .
4.1 Conventions
optimal buffer from step 1 10 i 1%
Text Conventions

dNTP 2 ul 02 mM To make information consistent and memorable, the following text conventions are used in

- - this package insert:
Primer 1 variable 0.1-1 pM -

. _ Text Convention Use
Primer 2 variable 0.1-1 "LM Numbered Instructions Steps in a procedure that must be performed in the
Template DNA variable 10°-108 copies labeled @. @ etc. order listed

- Asterisk * Denot duct available fi Roche Applied Sci-
Tag DNA polymerase (5 U/ul) 0.2-1 pl 1-5 units sters er?é‘;’ es a product available from Roche Applied Sci
Additive, one of: Symbols
DMSO (1 00%), 1-10 P“I 1-10% In this package insert the following symbols are used to highlight important information:
glycerol (50%), 10-30 5-15% —
gelatine (1%), 1-10 pl 0.01-0.1% il (L
(NH,),S0,, 500 mM, 1-6 pl 5-30 mM @  Information Note: ,
|V|gC|2 1 Ml +0.25 mM Additional information about the current topic or procedure.
" Important Note:
Water, PCR Grade Fill up to a vol- A Information critical to the success of the procedure or use of the product.
ume of 100 pl

- 4.2  Ordering Information

Final volume 100 pl 9

2. Mix thoroughly and centrifuge briefly.
3. Overlay carefully with mineral oil.
4. Use cycling conditions as established for step 1.

3. Additional Information on this Product

3.1 How this Product Works

The amplification of DNA fragments by PCR (polymerase chain reac-
tion) is a powerful method to amplify a specific segment of DNA out of
a complex mixture of DNA. The optimal reaction conditions may vary
significantly depending on the target DNA and the primers. By modifi-
cation of the buffer composition for a specific amplification reaction an
improvement of the yield and the specificity of the PCR can be
achieved. As no general rule exists to predict the amplification effi-
ciency of a certain template primer pair the buffer composition and the
additives have to be determined empirically to get optimal results.
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Product Pack size Cat. No.

Taq DNA Polymerase, 5 U/pl 100 U 11 146 165 001
2 x 250U 11 146 173 001
4 x 250 U 11 418 432 001
10 x 250 U 11 596 594 001
20 x 250 U 11 435 094 001

PCR Nucleotide Mix 11 581 295 001

11 814 362 001

100 reactions
1,000 reactions

FastStart High Fidelity PCR System 125U 03 553 426 001
500 U 03 553 400 001
2,500 U 03 553 361 001
Water, PCR-grade 25 ml 03 315932 001
25 ml 03 315959 001
100 ml 03 315 843 001

For a complete overview of related procucts, please visit and bookmark our

Special Interest Sites for:

+ PCR - Innovative Tools for Amplification:
http://www.roche-applied-science.com/pcr/

» Nucleic Acid Isolation and Purification:
http://www.roche-applied-science.com/napure

4.3  Disclaimer of License

This product is optimized for use in the polymerase chain reaction (PCR) cov-

ered by patents owned by F. Hoffmann-La Roche Ltd ("Roche™). No license

under these patents to use the PCR Process is conveyed expressly or by impli-

cation to the purchaser by the purchase of this product. A license to use the

PCR Process for certain research and development activities accompanies the

purchase of certain Roche, Applied Biosystems or other licensed suppliers'

reagents when used in conjunction with an authorized thermal cycler, or is

available from Applied Biosystems. Diagnostic purposes require a license from

Roche. Further information on purchasing licenses may be obtained by con-

tacting the Director of Licensing at Applied Biosystems, 850 Lincoln Centre

Drive, Foster City, California 94404, USA.

4.4 Trademarks
FASTSTART is a Trademark of Roche

Contact and Support

To ask questions, solve problems, suggest enhancements or report new
applications, please visit our Online Technical Support Site at:
www.roche-applied-science.com/support

To call, write, fax, or email us, visit the Roche Applied Science home
page, www.roche-applied-science.com, and select your home country.
Country-specific contact information will be displayed.

Use the Product Search function to find Pack Inserts and Material

Safety Data Sheets.
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