
USB® MagniTaq™ Multiplex PCR Master 
Mix (2X)
Product number 71199
25 reactions (50 µl volume) and 100 reactions (50 µl 
volume). The 2X master mix has 7 mM MgCl2.

MagniTaq Multiplex PCR Master Mix (2X) contains pro-
prietary buffer components designed to enable multiplex 
PCR without lengthy optimization procedures. In order 
to enhance the specificity and sensitivity of multiplexing, 
the mix uses MagniTaq DNA Polymerase, a chemically-
modified, hot start polymerase that is completely inactive 
at ambient temperatures. MagniTaq DNA Polymerase 
minimizes the effect of off-target priming events, such as 
primer-dimers, which often occur at lower temperatures 
during reaction set-up and prior to the initial denaturation 
step. 

Storage conditions
For long-term storage, store at -20°C. When using, the 
mix may be stored at 4°C for up to 2 months.

Protocol and cycling conditions
Thaw the MagniTaq Multiplex PCR Master Mix at room 
temperature (if stored at -20°C), mix thoroughly by gentle 
vortexing, and quick spin to bring the contents to the 
bottom of the tube. Place the mix on ice. Due to the 
hot-start capability of MagniTaq Polymerase, the reactions 
can be set-up at room temperature or on ice, whichever is 
more convenient. Prepare reactions according to Table 1.
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Tips and troubleshooting
Primer design
• The length of primers should be 20-30 bases.
• Aim for a Tm equal to or greater than 60°C; primer sets 

should be designed to have similar melting tempera-
tures if possible.

• Optimal GC content should be 40-65%.
• Avoid designing primers with 3 or more G or C residues 

sequentially near the 3’ end, as well as primers that can 
form hairpins or that have significant complementary 
sequence to one another.

• Typically, lower primer amounts tend to favor longer 
targets, while higher primer amounts tend to favor 
shorter targets.

Products are missing or appear as faint bands
• Increase the amount of starting template.
• Increase the number of PCR cycles up to 40.
• Decrease annealing temperature.
• Increase extension time.
• Check primer design.

Nonspecific products generated
• Decrease the number of PCR cycles.
• Increase the annealing temperature.
• Check primer design.

Non-uniform product yields and signal intensity
• Check concentration of primers to ensure equivalent 

concentrations of all primer sets.
• Increase the number of PCR cycles while decreasing the 

starting template amount.
• Increase extension time.



Table 1. Multiplex reaction component set-up
For PCR products  

< 500 bp
For PCR products  

> 500 bp

Component Volume/
reaction

Final 
concentration

Volume/
reaction

Final 
concentration

MagniTaq Multiplex 
PCR Master Mix (2X) 25 µl 1X 25 µl 1X

2 µM Primer Mix 5 µl 0.2 µM 2.5 µl 0.1 µM
Nuclease-free Water variable - variable -
Template DNA variable - variable -
Total volume 50 µl 50 µl

Primers should be dissolved in TE Buffer, pH 8, or water, 
and should be stored in small aliquots to avoid freeze-
thaw cycles. Primers should also be at least 20 bases in 
length and matched for GC content/melting temperature.

Use at least 1 ng of template per reaction and optimally 
50-100 ng per reaction. If using unpurified cDNA, do not 
exceed 1/10th the volume of the reaction. Template DNA 
should be free of contaminants such as that purified us-
ing standard column-based kits.

It is recommended to use 50 µl reaction volumes. For 
volumes less than 50 µl, add proportional amounts of 
master mix and primers.

For multiple reactions, multiply the numbers listed in the 
table above and add an extra 10% to account for pipet-
ting inaccuracies. Mix the reaction mix thoroughly, quick 
spin to collect tube contents, and add to the appropriate 
tubes or plates. Add the template DNA to each reaction, 
seal the tubes or plates, and quick spin. Place the tubes or 
plates into a thermal cycler using the following program 
listed in Table 2. Use the heated-lid function on the cycler 
to ensure that excessive evaporation does not occur.

Table 2. Multiplex PCR cycling conditions
Step Time Temp. Comments

Initial 
denaturation

5 
minutes 95°C

This time and temperature is absolutely 
required for proper activation of the 
MagniTaq DNA Polymerase.

Denaturation 15 
seconds 95°C

Annealing 60 
seconds 60°C

A gradient cycler is recommended  
in order to optimize the proper 
annealing temperature. Try a range 
from 55-65°C.

Extension 2 
minutes 68°C

1 minute can be used for targets less 
than 500 bp. For targets greater than 
500 bp, at least 2 minutes is required.

Repeat the previous 3 steps for a total of 35 cycles (range of 25-40).

Final 
extension

10 
minutes 68°C

After amplification, samples can be stored overnight at 
2–8°C (on the cycler if preferred) or at -20°C for long-
term storage.

Analyze the reactions by loading at least 10% of the reac-
tion on an agarose gel. Best results occur when sample 
and loading buffer are loaded in the presence of 15X 
SYBR® Green. High quality agarose, specially designed for 
efficient separation, may be required, especially when  
the PCR products differ in size by less than 50 bp. A 2% 
agarose gel is generally sufficient for separating PCR 
products differing in size by 30-50 bp, up to 1 kb in 
length. For automated gel analysis instruments, consult 
the manufacturer’s user manual.
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