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1. Legal 
GE, imagination at work and GE monogram are trademarks of 
General Electric Company. 

Illustra, PuReTaq, MicroSpin, Ready-To-Go, Sephacryl and Sephadex 
are trademarks of GE Healthcare companies.

Kathon is a trademark of Dow Chemical co.

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: 
5,789,224, 5,618,711, 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 the Director of Licensing, Applied Biosystems, 850 
Lincoln Centre Drive, Foster City, California 94404, USA.

This product is sold under licensing arrangements with Stratagene.  
The purchase price of this product includes limited, nontransferable 
rights under U.S. Patent Nos. 5,605,824, 5,646,019, 5,773,257 owned 
by Stratagene to use only this amount of the product to practice 
the claims in said patents solely for activities of end users within 
the field of life science research.  Further licensing information may 
be obtained by contacting the Business Development Department, 
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2. Handling 

2.2. Storage 
Store at ambient room 
temperature in the airtight foil 
pouch with the desiccant. Once 
opened, completely reseal the 
pouch, fold the sealed edge 
over several times, and seal 
with a clip. In high humidity 
environments, store unopened 
and resealed pouches in a 
desiccator to maximize product 
lifetime.

2.3. Expiry 
With proper storage, this 
product is stable for at least  
12 months from date of receipt. 

2.1. Safety warnings 
and precautions 
Warning: For research use 
only.  
Not recommended or intended 
for diagnosis of disease in 
humans or animals. Do not 
use internally or externally in 
humans or animals.

All chemicals should be 
considered as potentially 
hazardous. We therefore 
recommend that this product 
is handled only by those 
persons who have been trained 
in laboratory techniques and 
that it is used in accordance 
with the principles of good 
laboratory practice. Wear 
suitable protective clothing 
such as laboratory overalls, 
safety glasses and gloves. 
Care should be taken to avoid 
contact with skin or eyes. In 
the case of contact with skin 
or eyes wash immediately 
with water. See material safety 
data sheet(s) and/or safety 
statement(s) for specific advice. 

Stratagene California, 11011 North Torrey Pines Road, La Jolla, 
California 92307.

This product is sold under licence from USB Corporation, Cleveland, 
Ohio, for use as described in the accompanying materials.  
Further licensing information may be obtained by contacting USB 
Corporation, 26111 Miles Road, Cleveland, Ohio 44142.  Patent 
Pending.  All rights reserved.

For research use only. Not recommended or intended for diagnosis 
of disease in humans or animals. Do not use internally or externally 
in humans or animals.

© 2006–2013 General Electric Company – All rights reserved.  
First published Sep 2006

All goods and services are sold subject to the terms and conditions 
of sale of the company within GE Healthcare which supplies them. 
A copy of these terms and conditions is available on request. 
Contact your local GE Healthcare representative for the most current 
information. 

http://www.gelifesciences.com/illustra

GE Healthcare UK Limited.  
Amersham Place,  
Little Chalfont,  Buckinghamshire,   
HP7 9NA,  UK
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3. Components 
3.1. Kit contents  
The Hot Start Mix Ready-To-Go™ beads are premixed, predispensed 
and complete reactions ready for performing hot start PCR 
amplifications. The beads contain recombinant PuReTaq™ DNA 
polymerase, dNTPs, buffer, stabilizers and Hot Start Activator protein. 
With the exception of primer and template, the convenient, ambient 
temperature-stable beads provide all the necessary reagents to 
perform 25 µl hot start polymerase chain reactions.

3.2. Other materials required 
3.2.1. Reagents

Water—Use only deionized or distilled water that is sterile and free 
of contaminating nucleic acid. 
DNA template 
Primers (template specific)—Guidelines for primer design and use 
are described on page 11. 
Mineral oil—if required for the thermal cycler being used -  
available from GE Healthcare.

3.2.2. Equipment

Supplies for liquid handling—Gloves, vials, and sterile pipette tips; 
pipettor and microcentrifuge. Perform all reactions using sterile 
plastic tubes suitable for thermal cycling. 
Thermal cycler—For cycling according to the specified conditions. 

4. Description
The polymerase chain reaction (PCR), is a method for the in vitro 
amplification of a specific sequence of DNA. A typical PCR includes 
template DNA containing the target to be amplified, two primers that 
are complementary to the target DNA sequence, nucleotides, and a 
thermostable DNA polymerase. The reaction mixture is repeatedly 
cycled through alternating periods of thermal denaturation, 
annealing and extension, resulting in the exponential amplification of 
the target DNA sequence (1, 2, 3).

Hot Start PCR was developed as a method to eliminate nonspecific 
amplification and minimize primer-dimer formation during PCR. Both 
of these conditions can generate spurious amplicons, background 
smears and generally reduce the overall efficiency of PCR and yield 
of specific amplification product. Other hot start methods rely on 
maintaining the polymerase in an inactive state using monoclonal 
antibodies directed against the polymerase or by chemical 
modification of the enzyme itself (4, 5). Hot Start Mix Ready-To-Go 
beads utilize a novel approach whereby primers are sequestered 
away from the polymerase using Hot Start Activator protein thus 
making them unavailable for nonspecific priming during reaction 
setup. The buffer is formulated to contain 1.5 mM MgCl2 but can be 
easily supplemented with additional MgCl2 to meet specific needs.  
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When resuspened in a final volume of 25 µl, each reaction will 
contain 1.5 mM MgCl2.  Please refer to Section 6.4. if higher 
concentration of MgCl2 is desired.

1. For each reaction, add the following to a tube containing a PCR 
bead:

Note: Do not mix the tube contents until all the components (below) 
have been added to the tube containing the bead.

Components Volume for a 25 µl  Final 
 reaction Concentration

Hot Start Mix  
Ready-To-Go Bead 1 bead  1 ×

Forward Primer  ×µl  0.1-0.5 µM 

Reverse Primer y µl  0.1-0.5 µM

Template DNA* z µl  as needed 

Sterile High  to a final volume 
Quality Water of 25 µl  NA

*Start with 50 pg for a simple template such as plasmid DNA, or 50 ng for a 
complex template such as genomic DNA. Avoid template amounts > 1 µg

2. Snap the caps (provided) onto the tubes, pushing down firmly to 
ensure a tight fit . Mix the tube contents by gently flicking the tube 
with a finger. Vortex gently and then centrifuge the tube for a 
few seconds to bring the contents to the bottom of the tube. The 
reaction is fully dissolved and mixed when it appears clear.

3. The reactions are now ready for thermal cycling.
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5. Protocol 
5.1. Performing PCR with Hot Start Mix 
Ready-To-Go 
Preliminary preparations and general handling instructions 
Please note that the beads contain buffers, dNTPs, enzyme, 
stabilizers, Hot Start Activator protein and BSA, all which have been 
pretreated to minimize contamination. Discard any beads that were 
accidentally dislodged from their respective containers.

Prepare the Hot Start Mix Ready-To-Go beads as follows:
1. Remove the desired quantity of tubes from the foil pouch. Remove 

individual tubes from a strip of eight by cutting the plastic link 
between tubes with scissors.

2. Examine these tubes to verify that a bead is visible at the bottom 
of each tube.  The beads are screened by weight and appearance.  
Please discard any beads that appear substantially smaller or 
misshapen— an indication of moisture contamination. Please refer 
to the recommended storage conditions.

3. If necessary, gently tap the tube against a hard surface to force 
each bead to the bottom of the tube.  

4. Place the tubes into a container that allows easy access during 
your experiment. The beads are now ready for use.

Hot start PCR with Hot Start Mix Ready-To-Go 
For general information concerning primer design and cycling 
parameters, refer to Section 6.2.

When performing PCR amplifications, exercise extreme care to 
prevent nucleic acid contamination as described in Section 6.1. Each 
PCR bead is designed for use in a 25 µl reaction volume (one PCR 
bead/tube).

9
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5.2. Thermal cycling 
The optimal cycling profile for a given PCR system and thermal 
cycler will vary and must be determined empirically. Cycle number 
can range from 20–45 depending on the desired product yield. 
Thermal cycling results and product yield can vary with cycle 
conditions and the thermal cycler used. Read the instructions 
provided with your thermal cycler and optimize the reaction 
conditions accordingly.

Below is a general thermal cycling protocol:

Cycle Step Temperature Time

Initial denaturation 94–95°C 2 min

Denature 94–95°C 30 s

Anneal 55°C 30 s

Extend 68–72°C 30-60 s

Repeat previous three cycles as necessary, generally   
20–45 times 

Final Extend 68–72°C  5 min

Final Soak 4–10°C  as necessary 
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6. General Considerations
6.1. Avoiding nucleic acid contamination 
Hot Start Mix Ready-To-Go beads have passed rigorous quality tests 
to ensure the lowest possible levels of contaminating prokaryotic 
and eukaryotic nucleic acids. Adherence to some simple precautions 
will prevent the reintroduction of contamination. Use sterile pipette 
tips with filters for dispensing, select micro biology grade water  
(or better) to formulate all buffers, and whenever possible, autoclave 
all buffers prior to use. In addition, work in a laminar air flow hood or 
PCR bubble that has been illuminated with UV light. It is important to 
analyze or pipette PCR products in an area separate from where the 
reactions will be set up. 

To minimize environmental contamination with amplified products, 
routinely treat all work surfaces with a 10% (v/v) bleach solution. 
Ideally, allow the bleach to contact the surface for at least  
10 minutes prior to wiping away with sterile water.

6.2. Primers and templates 
In general, PCR primers should be 15–30 bp in length with a GC 
content of ~ 50%. Complementarity between primer pairs and within 
each primer should be avoided. There are a number of excellent Web 
sites for designing primers—some of our favorites are:    
www.oligo.net and http://frodo.wi.mit.edu .

Template DNA purified by a variety of methods may be suitable 
substrates for PCR, but high quality DNA produces the most 
reproducible results. A typical PCR reaction contains < 1 µg of 
template DNA and primers at a concentration of 0.2–1.0 µM. The 
optimal quantity of template and primers must be determined 
empirically for each new combination of template and primer. 



The reaction conditions described in this protocol are general 
recommendations only.

6.3. Primer annealing temperatures 
The optimal annealing temperature depends on the sequence of 
the primers and their homology to the template DNA. The annealing 
temperatures of the chosen primers often vary from their estimated 
melting temperatures (Tm).  Although amplification is more specific at 
higher annealing temperatures, there might be some loss of longer 
target sequences during amplification and an overall reduction 
in yield. On occasion, it is necessary to re-optimize annealing 
temperatures to achieve maximum performance. We recommend 
altering the temperature in increments of 2–5°C.

6.4. Magnesium chloride concentration 
In the final reaction volume of 25 µl, the MgCl2 concentration is 
1.5 mM. If higher concentrations of Mg2+ are desired, the following 
table can be used to determine the volume of sterile 10 mM MgCl2 
solution that should be added to increase the Mg2+ concentration of 
the reaction. If MgCl2 is added to the reaction, decrease the amount 
of water added to the reaction mixture to maintain a final reaction 
volume of 25 µl.

 Volume of 10 mM  
Final [MgCl 2] MgCl2 to add

2.0 mM 1.25 µl

2.5 mM 2.50 µl 

3.0 mM 3.75 µl

3.5 mM 5.00 µl

4.0 mM 6.25 µl

4.5 mM 7.50 µl 

5.0 mM 8.75 µl
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7. Appendix
7.1. Troubleshooting guide 
Problem: No amplification 
Possible cause               Suggestions
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The thermal cycler  
did not function  
properly 
 

Primer was omitted  
from the reaction 

The reaction volume  
was incorrect 

Insufficient DNA  
was used in the PCR 
 
 
 
 

The quality of the  
DNA template was  
poor
 

Examine beads for  
size and uniformity

• Improper cycling conditions can result 
in poor amplification. Consider testing a 
prevalidated PCR reaction as a control to 
produce a specific, known product. 

• Hot Start Mix Ready-To-Go does not 
contain primers; you must add your own 
primers to the reaction mixture.

 
• Each reaction should be at a final reaction 

volume of 25 µl. 
 
• The amount of DNA required to generate 

product can vary between different PCR 
systems. Titer the amount of template 
in the reaction, starting with 50 pg for a 
simple template such as plasmid DNA, 
or 50 ng for a complex template such as 
genomic DNA.

• Impure DNA might fail to amplify. To 
inactivate contaminating enzyme 
activities, heat the template DNA to 95°C 
for 5 min before use in PCR. Alternatively, 
isolate template DNA by another method. 

• If the pouch was previously opened and 
the beads subsequently stored without 
properly resealing the pouch, atmospheric 
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Problem: No amplification continued 
Possible cause               Suggestions
Examine beads for  
size and uniformity,  
continued 
 
 
 
 
 
 

Problem: Excessive back ground amplification
Possible cause               Suggestions
Too much template  
DNA was added to  
the reaction

Too many cycles 
 
 
 
 

Cycling conditions  
vary depending on  
the thermal cycler  
used

The annealing  
temperature was  
too low 

 
 
moisture will rehydrate the beads. The 
result will be beads that are misshapen 
or markedly smaller. Reactions containing 
such beads should be discarded. To 
achieve optimum performance and 
maximum storage lifetime, store the beads 
in a dessicator after resealing the pouch 
by folding over the opened edge several 
times and clipping shut with a paper clip 
or the equivalent.

• Reduce the amount of template DNA 
in the reaction until the smearing is 
eliminated. 

• Although the yield of PCR product can be 
increased by increasing the number of 
cycles to 45, this can produce spurious 
bands and increased background. Reduce 
the number of cycles until the smearing is 
eliminated.

• Optimize cycling conditions based on the 
manufacturer’s recommendations. 
 

• The optimal annealing temperature 
depends on the sequence of the primers 
and their homology to the template DNA. 
With the Ready-To-Go bead format,
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Problem: Excessive back ground amplification
Possible cause               Suggestions
The annealing  
temperature was  
too low, continued 
 
 

The quality of the  
DNA template was  
poor

Too much primer  
was added to the  
reaction, resulting in  
the formation of  
primer-dimer bands 
 

Primers were not  
properly designed

Problem: Nonspecific amplification
Possible cause               Suggestions
Contamination in  
primers, template  
or buffers 

 annealing temperatures might vary slightly 
from those used in standard PCR master 
mixes. Re-optimization of annealing 
temperature might be required. Increase 
the annealing temperature by 2–5°C 
increments.

• Impure DNA can fail to amplify properly. 
Use freshly prepared DNA or isolate the 
template by another method.

• Excessive primer-to-template ratio can 
cause an abundance of low molecular 
weight bands and smearing even when 
using a hot Start PCR system. Titrate the 
amount of primers in the reaction until the 
primer-dimer band is eliminated.

• Complementarities between primer pairs 
and within each primer should be avoided.

• Prepare fresh materials.  
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8. Related products

illustra dNTPs for PCR and Long PCR, Premixed
• Premixed dNTPs available in four concentrations specially 

formulated for PCR and long PCR.

• dNTPs functionally tested in PCR and in long PCR (14.4 kb) to be 
PCR-qualified.

• Packaged at the indicated concentration as the nucleoside 
triphosphate sodium salt.

Product Pack size Product Code
DNA Polymerization mix  
(20 mM each 10 µmol 28406557  
dATP, dCTP, dGTP, dTTP)  
DNA Polymerization mix  
(20 mM each  40 µmol 28406558 
dATP, dCTP, dGTP, dTTP)  (4 × 0.5 ml)
PCR nucleotide mix  
(25 mM each 500 µl 28406560  
dATP, dCTP, dGTP, dTTP)  
PCR nucleotide mix  
(2 mM each dATP, dCTP,  1 ml 28406562 
dGTP, dTTP)  
PCR nucleotide mix  
(10 mM each dATP, dCTP, 500 µl 28406564  
dGTP, dTTP)  



PuReTaq Ready-To-Go PCR Beads
• Premixed, predispensed reactions for PCR featuring high-

performance PuReTaq DNA polymerase. 

• Preformulated, predispensed, single-dose, ambient-temperature-
stable beads ensure greater reproducibility between reactions, 
minimize pipetting steps and reduce the potential for pipetting 
errors and contamination. 

• Use of PuReTaq DNA polymerase and other high-purity reagents 
ensures that each bead is free of contaminating DNA. 

• Optimized for standard PCR, each bead yields a reaction 
containing ~ 2.5 units of PuReTaq DNA polymerase, 10 mM Tris-
HCl, (pH 9.0 at room temperature), 50 mM KCl, 1.5 mM MgCl2, 200 
µM of each dNTP, stabilizers, and BSA.

Product Pack size Product Code
PuReTaq Ready-To-Go  
PCR Beads  
(0.2 ml tubes/plate)  96 reactions 27-9557-01
PuReTaq Ready-To-Go  
PCR Beads  
(0.2 ml tubes/plate)  5 × 96 reactions 27-9557-02
PuReTaq Ready-To-Go  
PCR Beads (0.5 ml tubes)  100 reactions 27-9558-01
PuReTaq Ready-To-Go  
PCR Beads  
(0.2 ml hinged tube  
with cap)  96 reactions 27-9559-01
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Hot Start Master Mix
• For PCR requiring high specificity of amplification

• Eliminates non-specific PCR product by blocking > 99% Polymerase 
activity prior to thermal cycling

• Eliminates primer-dimer formation for maximum amplification 
efficiency

Product Pack size Product Code
illustra Hot Start  100 reactions 25-1500-01 
Master Mix  (125 units)

19



MicroSpin G-25 Columns
• For rapid buffer exchange/desalting of PCR products and other 

DNAs in a volume of 10–100 µl using spin-column chromatography. 

• Excellent for rapid purification of newly synthesized 
oligonucleotides > 10-mers in 100–150 µl of deprotection solution 
using spin-column chromatography. 

• Convenient, prepacked with Sephadex™ G-25 DNA Grade and pre-
equilibrated in distilled water containing 0.05% Kathon™ CG/ICP 
Biocide. 

• Ready to use, requires less than 4 min from sample application to 
the collection of purified product. 

• Tested in nickase, single and double-stranded exonuclease and 
RNase assays. 

• Can also be used for desalting/buffer exchange of DNA and 
removal of unincorporated radionucleotides from end-labeled 
oligonucleotides (at least 10 bases in length) in a volume of  
10–100 µl. 

Product Pack size Product Code
MicroSpin G-25 Columns  50 27-5325-01
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MicroSpin S-300 HR Columns
 • MicroSpin S-300 HR Columns: For rapid purification of PCR products 

(> 100 bp) from unincorporated primers (< 20-mers) and nucleotides 
using spin-column chromatography.

• Accommodates 25-50 µl for post-PCR clean-up prior to sequencing.

• Useful for purification of alkaline-denatured plasmid DNA prior to 
sequencing. 

• Convenient: Prepacked with Sephacryl™ S-300 HR pre-equilibrated 
in TE buffer. 

• Ready to use: Requires less than 4 min from sample application to 
collection of purified product.

• Tested in nickase, single- and double-stranded exonuclease and 
RNase assays.

Product Pack size Product Code
MicroSpin S-300 HR Columns   50 27-5130-01
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MicroSpin S-400 HR Columns
• MicroSpin S-400 HR Columns: For rapid purification of PCR products 

(> 200 bp) from unincorporated primers (< 32-mers) and nucleotides 
using spin-column chromatography.

• Accommodates 25–50 µl for post-PCR clean-up prior to cloning or a 
second amplification reaction or 51-100 µl for all other applications. 

• Convenient: Prepacked with Sephacryl S-400 HR pre-equilibrated in 
TE buffer. 

• Ready to use: Requires less than 4 min from sample application to 
collection of purified product. 

• Tested in nickase, single- and double-stranded exonuclease and 
RNase assays.

Product Pack size Product Code
MicroSpin S-400 HR Columns   50 27-5140-01
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