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Multiplex PCR refers to a PCR technology that simultaneously amplifies multiple gene loci in a 
single PCR reaction. The experiment processes are the same as conventional PCR, but multiple 
fragments can be detected simultaneously. It is of great significance in many fields such as 
scientific research and disease diagnosis, and is especially suitable for multi-site detection of 
trace samples. This kit contains Multiplex DNA Polymerase (multiplex PCR specific hot-start 
DNA polymerase), which has extremely high amplification specificity and sensitivity. Combined 
with 2 × Multiplex Buffer, a special buffer optimized for multiplex PCR reactions, this kit can 
stably and efficiently complete most multiplex PCR assays under default conditions. It has a wide 
range of applications and minimizes reaction system optimization steps.

1. 

2. 

3. 

4.

Recommended primer design principles: primer length 21 - 30 bp, GC content 40% - 60%, 
annealing temperature above 68℃ (It is recommended to use Vazyme CE Design V1.03 
software or Primer Premier 5 to calculate primer annealing temperature).

It is recommended that the target fragment does not exceed 1,500 bp.

It is recommended to test the amplification of each pair of primers individually in advance, and 
select the primer pairs with good amplification specificity for combination as much as possible.

The recommended final concentration of each primer reaction is 0.1 μM. If the yield of some 
target fragments is low, the amount of corresponding primers can be appropriately increased 
to improve the amplification yield.

01/Product Description

02/Components

Components PM101-03

Multiplex DNA Polymerase
2 × Multiplex Buffer
5 × Multiplex GC Enhancer

PM101-02

200 μl
4 × 1.25 ml
4 × 700 μl

PM101-01

50 μl
1.25 ml
700 μl

5 × PM101-02

03/Storage
Store at -30 ~ -15℃ and transport at ≤0℃.

04/Applications
Multiplex PCR amplification using DNA as template.

05/Notes



1. 

2. 

Prepare 10 × Primer Mix: Premix all amplification primers to a final concentration of 1 μM 
per primer.

Prepare the following reaction system in a sterile PCR tube, mix the components gently 
after thawing, and put back to -20℃ for storage.

a.

b.

c. 

The recommended final concentration of primer reaction is 0.1 μM per primer, which can be 
adjusted between 0.05 - 0.4 μM.
The recommended amount of template used in a 50 μl reaction system: 100 ng of human and 
animal and plant genomes, 100 pg of plasmids, and 1 - 5 μl of cDNA (not to exceed 1/10 of the total 
volume of the PCR reaction).
Multiplex GC Enhancer can significantly improve the amplification efficiency of complex templates, 
especially high GC amplicons. It is recommended to try when the conditions are optimized and the 
amplification cannot be performed normally, but the fidelity may be affected.
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06-1/PCR System

RNase-free ddH2O
2 × Multiplex Buffer
10 × Primer Mixa

Template DNAb

Multiplex DNA Polymerase
5 × Multiplex GC Enhancer (Optional)c

To 50 µl
25 µl
5 µl
x µl
1 µl

5 - 10 μl

a.

b.

c.

d.

e.  

In most cases, the default annealing temperature will suffice. If the amplification effect is not good, 
the optimal annealing temperature can be explored by setting the annealing temperature gradient 
experiment.
The initial denaturation time is 5 min to fully release the enzyme activity. Do not lower the tempera-
ture or shorten the time.
For low-copy templates, long fragments or a large number of amplified fragments, the annealing 
time can be extended to 3 min to improve the amplification efficiency.
The extension time is set based on the longest segment. Moderately prolonged extension times can 
help increase amplification yield and facilitate amplification of difficult templates. Excessive 
extension times may result in increased non-specific amplification.
When amplifying trace samples, the amount of amplified product can be increased by increasing 
the number of cycles. Excessive cycle numbers may result in increased non-specific amplification.

06-2/PCR Program

Process Temperature

Initial Denaturation
Denaturation
Annealing
Extension
Final Extension

95℃
95℃
60℃a

72℃
72℃

Time Cycles

       5 minb 

    30 sec
     90 secc

60 sec/kbd

    10 min

}
1

35e

1
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The human genome was used as a template, the primer set FVIII-19 was amplified using the 
Multiplex PCR Kit, and the fragment sizes were 70 bp, 97 bp, 112 bp, 128 bp, 167 bp, 178 bp, 
212 bp, 243 bp, 267 bp, 288 bp, 306 bp, 350 bp, 383 bp, 419 bp, 531 bp, 635 bp, 710 bp, 843 bp, 
916 bp. The Tm values of all amplification primers were around 68℃ (calculated by Primer 
Premier 5). The reaction system and amplification program are as follows:

07/Examples

18 μl
25 μl
5 μl
1 μl
1 μl

RNase-free ddH2O
2 × Multiplex Buffer
10 × Primer Mix
1 - 500 ng/μl Human Genome
Multiplex DNA Polymerase

M 1 ng 10 ng 100 ng 500 ng

100 bp

Fig 1. The result of amplification product electrophoresis detection

Process Temperature

Initial Denaturation
Denaturation
Annealing
Extension
Final Extension

95℃
95℃
60℃
72℃
72℃

Time Cycles

5 min
30 sec
90 sec
60 sec
10 min

}
1

35

1
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No PCR product/low yield.
Confirm that the Initial Denaturation conditions of the PCR program are 95℃ for 5 min to 
fully release the activity of Multiplex DNA Polymerase.
Use high-quality primers, check whether the primers are degraded, and confirm that the 
final primer concentration is 0.1 μM.
Increase the number of PCR cycles.
Reduce the annealing temperature (interval 1 ~ 3℃), and try the annealing temperature 
gradient if necessary. Confirm that the annealing time is 90 sec, and if necessary, the 
annealing time can be extended to 3 min.
Check the amplification performance and specificity of a single pair of primers.
When the amplicon has high GC or contains complex secondary structure, it is recom-
mended to try the Multiplex GC Enhancer, with a final concentration of 0.5 - 1.0 ×.
Use high-quality template; confirm the purity and concentration of DNA template; 
increase the amount of template used.
If the product is too long, the primers need to be redesigned.
Increase the time of extension and final extension.
Increase the amount of primers used for low-yield or missing amplicon.

There is non-specific amplification.
Decrease the number of cycles.
Increase the annealing temperature.
Reduce the amount of primers used.
Redesign primers.
When the amplicon has high GC or contains complex secondary structure, it is recom-
mended to try the Multiplex GC Enhancer with a final concentration of 0.5 - 1.0 ×.

Blurred bands during electrophoresis.
Decrease the number of cycles (reduce 3 cycles each time).
Reduce the amount of initial template.
Increase the time of the final extension to 15 - 30 min.
Reduce the electrophoresis voltage; replace with a new electrophoresis buffer.

08/FAQ & Troubleshooting



05/
    06



Add: Red Maple Hi-tech Industry Park, Nanjing, PRC

Tel: +86 25-83772625
Email: global@vazyme.com

Web: www.vazymebiotech.com
Vazyme Biotech Co., Ltd.


