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TIANGEN Introduction

100,000-Class
GMP standard clean workshop

Everyday
Researchers are applying
200,000 rxns of 
TIANGEN Products

More than 
72,000 paper published 
using TIANGEN products 

TIANGEN, a leading biotechnology company in China, provides 

customized molecular biology reagents and professional technical 

services to customers in the life science research field. Our 

comprehensive product portfolio includes technologies for Nucleic 

acid purification products, PCR series reagents (including regular 

PCR, RT-PCR and Real time PCR), NGS library preps and NGS 

service, as well as lab essential instrumentations. 

TIANGEN maintains a strict “Customer First”mentality and is 

dedicated to a continuous improvement in quality to fulfill our 

promise of best-in-class products and services.
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PCR Product Selection Guide
PCR (Polymerase Chain Reaction) is an in vitro nucleic acid amplification technology developed in the mid 1980s. Its basic principle 
is enzymatic DNA synthesis reaction, that is, in the presence of template DNA, primers and deoxyribonucleic acid,  the DNA 
fragments are cyclically replicated and rapidly amplified by the catalysis of thermostable DNA polymerase  through the steps of DNA 
strand thermal denaturation, primer annealing and primer extension,. It has outstanding advantages such as specificity, sensitivity, 
high yield, fast, simple, good repeatability, easy automation, etc. It has been widely applied in the field of molecular biology and 
medicine, and is regarded by many scientists as the most important technological breakthrough in the field of molecular biology in 
recent decades.
PCR reaction is often used for gene cloning, gene mutation, sequencing, gene detection, probe labeling, etc. When carrying out 
PCR reaction, different polymerases and different reaction buffer systems should be selected according to different requirements 
and PCR reaction conditions (such as PCR reaction temperature, time and cycle numbers, etc.) should be adjusted appropriately. If 
the reaction condition is not properly set, the PCR reaction results will be poor or even completely failed.
In order to ensure the best experimental results, TIANGEN's R&D researchers have developed various series of PCR products for 
different experimental needs, providing guarantee for the smooth progress of your experiments.

Thermostable DNA polymerase
■ A variety of different thermostable DNA polymerases are available.
■ Meet your different requirements in fidelity, amplification efficiency, amplification length and amplification specificity.
■ It is suitable for DNA templates from various sources, amplifying DNA fragments of different lengths, and facilitating smooth 

downstream experiments.

One-tube PCR reaction system (PCR MasterMix)--China National High-Tech Product 
Certification

■ The specificity and sensitivity of PCR reaction are obviously improved, and complex templates with high GC content and 
secondary structure can be effectively amplified. As low as 2 copies of the target template can be amplified,  making the 
experimental results more accurate.

■ The original MasterMix formula makes the whole reaction system very stable and will not affect the activity even if it is frozen 
and thawed for many times or kept at 4℃ for a long time.

■ The stable and efficient pre-prepared PCR MasterMix is fast and simple, greatly reducing labor intensity and sampling error. 
The high-performance PCR enhancer and optimizer are added to enhance the PCR reaction.

■ Various MasterMix are provided, each of which is divided into dye-containing and dye-free systems. Dye-containing MasterMix 
products can be directly electrophoresed after PCR, without loading buffer.

Two-component simple PCR reaction system (Golden PCR System)
■ The polymerase in the system has stable performance after special treatment. It can be stored for a long time at 4℃ and still 

maintains excellent and efficient amplification effect.
■ The system comprises: Component I: thermostable polymerase;  Component II: premixed buffer for PCR reaction.
■ Simple and fast procedure: Simply mix the two components in proportion and then add with templates and primers, thus 

eliminating the trouble of adding various PCR reaction components one by one and saving hands-on time.
■ Accurate and efficient amplification efficiency, suitable for various conventional PCR reactions, amplification of complex 

templates such as templates with high GC content (> 60%), secondary structures, and large-scale gene detection.
■ The reaction system contains dyes, so that there’s no time interval  between PCR and electrophoresis steps and the whole 

process is fast and labor-saving.
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Amplification efficiency and convenience of different PCR products
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Introduction to DNA Polymerase
Proper selection of Taq DNA polymerase is a key factor for the success of PCR. How to choose the most suitable Taq DNA 
polymerase should be first considered by users. At present, there are many kinds of Taq DNA polymerases on the market 
with different names. The main difference lies in several indexes such as specificity, fidelity, thermostability, amplification rate, 
amplification fragment length, etc.
Various Taq DNA polymerases produced by TIANGEN all adopt first-class production processes and quality inspection standards. 
They are ultra-pure products purified by multiple steps of molecular sieves and ion exchange chromatography columns, with no 
influence of host DNA, protease and other factors. The polymerases all have good specificity and stability, and the activity does not 
change after being left at room temperature for one month.

Comparison of different DNA polymerase

Taq

Pfu

Taq Plus

HotMaster Taq

Long Taq

Taq Platinum

High Affinity
HotStart Taq

UltraHiFi

The Taq DNA polymerase with the highest amplification efficiency can well amplify DNA fragments below 6 kb.
It is the most widely used  Taq DNA polymerase at present, but its amplification efficiency is lower than that of 
Taq polymerase.It can well amplify fragments below 2 kb. It is generally used for DNA amplification with high 
fidelity requirements such as point mutation and gene screening.  
It integrates high amplification efficiency and fidelity. It can effectively amplify fragments less than 10 kb. The 
amplification efficiency is higher than Pfu and the fidelity is better than Taq. Taq Plus can be used for some 
templates with complex structures, such as high GC content and secondary structure.
Innovative synthetic affinity ligand technology is adopted to reversibly block enzyme activity in a temperature-
dependent manner. The generation of non-specific amplification products will be reduced in the whole PCR 
amplification process to the greatest extent and the specificity of PCR reaction is greatly improved. DNA 
fragments less than 6 kb can be well amplified. The 3' end of PCR product is A and can be directly applied for 
TA cloning.
The Long Taq DNA polymerase with 3'-5' exonuclease activity has high amplification efficiency and low 
mismatch rate. It can amplify up to 40 kb fragments for simple templates and up to 15 kb fragments for complex 
templates. It is especially suitable for amplification of long fragments, such as gene mapping  and molecular 
genetics research.
The Taq Platinum is a Hot-start high fidelity Taq DNA polymerase. Its fidelity is slightly lower than Pfu 
polymerase, but the amplification efficiency is higher than Pfu. Taq Platinum polymerase can be selected if 
fidelity requirement is very high but is difficult to be amplified by Pfu. Generally, the amplification length can 
reach 4 kb.
The High Affinity HotStart Taq is a specific antibody-modified heat-activated DNA polymerase that has high 
antibody affinity, high specificity, high template affinity and stable amplification efficiency. It is not only suitable 
for ordinary PCR, but also suitable for multiplex PCR and real-time qPCR. The length of ordinary PCR 
amplification can reach 6 kb.
The UltraHiFi is a new fast high fidelity DNA polymerase developed by directed molecular evolution technology 
that has super affinity for DNA templates. The template extension capability can reach 20 kb, with super 3'-5' 
exonuclease activity, and the fidelity is about 50 times that of common Taq DNA Polymerase. It is suitable for 
amplification of complex templates with GC content as high as 75%.

Comparison of fidelity of DNA polymerase

Taq

Pfu

Taq Plus

HotMaster Taq

Long Taq

Taq Platinum

High Affinity HotStart Taq

UltraHiFi

0          2           4               6           8         10                                       50                80

★ If the fidelity of Taq is set at 1, the fidelity of Pfu is 10, and the fidelity of other enzymes is shown in the figure.
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Effect of PCR Reaction Conditions
Denaturation temperature and time
Template denaturation temperature determines the melting of double-stranded DNA in PCR reaction. If the denaturation temperature 
is not reached, single-stranded DNA template will not be generated, and PCR will not start. If the denaturation temperature is 
low, the denaturation will not be complete, and the double strands of DNA will be renatured quickly, thus reducing the yield. If the 
denaturation temperature is too high, it will affect the enzyme activity. In general, it can be set to 94℃ for 20-30 sec. The high 
temperature time should be shortened as much as possible to maintain the activity of Taq DNA polymerase, and the maximum 
denaturation temperature should not exceed 95℃ .

Annealing temperature and time
Annealing temperature determines PCR specificity and yield. The higher the temperature, the better the specificity. But if the 
temperature is too high, the primer cannot be firmly combined with the template, and the DNA amplification efficiency decreases. 
Low temperature can lead to high yield, but low temperature can lead to mismatch of primers and templates, resulting in the 
increase of non-specific products. Suitable annealing temperature is generally between 45-68℃ . Setting the optimal annealing 
temperature for a specific reaction can be inferred from the (G+C)% content of the primers. In general experiments, the annealing 
temperature is 5℃ lower than the melting temperature Tm of the amplification primers. The annealing time is generally 30-60 sec, 
which is sufficient for complete binding of the primers with the templates. Prolonged annealing is not necessary.

Extension temperature and time
The extension temperature of PCR reaction is generally selected between 70-75℃ . The extension time is set according to the amplification 
speed of the polymerase used and the amplification fragment size. For example, for amplifying 1 kb fragment, Taq polymerase needs 1 min, 
and Pfu polymerase needs more than 2 min. Prolonged extension time will lead to the occurrence of non-specific amplification bands. If the 
extension time is too short, amplification products may not be obtained, or some short non-specific fragments may be obtained.

Cycles
According to factors such as the amount of template DNA, the size of amplified fragments and the downstream application of 
amplified products, 30-40 cycles can be set. Too few cycles will lead to insufficient amplification. If there are too many cycles, the 
mismatch probability will increase, and the non-specific background will be serious. Therefore, on the premise of ensuring the 
product yield, the number of cycles should be reduced as much as possible.

Enzyme quantity
0.5-5 U enzyme should be used for 50 µl reaction system. The selection of enzyme amount is related to the amount of template DNA 
and the size of amplified fragments. Excessive enzyme amount is prone to non-specific reactions and may increase the probability 
of mutation. In particular, when high fidelity amplification is performed, the enzyme amount should be reduced as much as possible, 
but when the enzyme amount is too low, the reaction performance will decrease.

Template
The template can be single-stranded DNA or double-stranded DNA, and the amplification efficiency of plasmid DNA is slightly 
lower than that of linear DNA. Generally, the amount of template does not need to be too much, and it is better not to exceed 1 µg, 
because too much template may lead to an increase in non-specific amplification, but the content of target sequence in the template 
should be considered. For example, the use of genomes as templates to amplify single-copy or low-copy target sequences requires 
an appropriate increase in template usage.

Primer
The length of primer and template pairing should be at least 17 nucleotides. The maximum should not exceed 30 nucleotides, and 
the optimal length should be 20-24 nucleotides. If enzyme digestion site needs to be inserted, a few more bases should be added 
at the 5' end of the enzyme digestion site to facilitate enzyme digestion. The composition of (G+C)% content of primers should be 
uniform, and the polymer containing the same base should be avoided as much as possible. The content of (G+C)% in the two 
primers should be as similar as possible. Formation of obvious secondary structure in the primer, such as hairpin structure should 
be avoided. Complementation should be avoided between the two primers, especially at the 3' end of the primers. If possible, the 3' 
end of the primer should be rich in GC, which is beneficial to the extension of the 3' end of the primer after annealing. The artificially 
synthesized primers need to be purified by chromatography or PAGE to remove impurities such as short chains that cannot be 
synthesized to full length. The final concentration of primer is generally about 0.1-1 µM. Too high concentration will lead to non-
specific amplification and too low will result in low yield of amplification products.

Reaction buffer
The pH value of buffer solution, salt ion concentration, cosolvent composition, etc. will all affect the PCR reaction. The general buffer of 
Taq polymerase provided by TIANGEN has a pH value of 8.4 and a Mg2+concentration of 1.5 mM, which can be applied to most PCR 
reactions. However, it is not optimal for every combination of templates and primers. We also have two other conventional buffers and 
one optimized buffer with different compositions, which can be applied to different PCR reaction conditions. If satisfactory results cannot 
be obtained by using the general buffer, it is recommended to establish the optimal reaction conditions by using the optimized kit.

05



For more information, please refer to : www.tiangen.com/en         Tel:+86 10 59822724         E-mail: export@tiangen.com

PCR Products
II PC

R、
R

T and real-tim
e PC

R

Cat.no.  Product name  Package size
4992761  250 U, 2.5 U/µl
4992762  500 U, 2.5 U/µl
4992764  500 U, 5 U/µl
4992763  500 U, 2.5 U/µl
4992765  500 U, 5 U/µl
4992229 2×Taq PCR MasterMix 1 ml
4992230 (with dye) 5×1 ml
4992255 2×Taq PCR MasterMix 1 ml
4992256 (without dye) 5×1 ml

Taq DNA Polymerase/PCR Mix
——Ultra-pure and efficient Taq DNA polymerase

94℃ 3 min
94℃ 30 sec
55℃ 30 sec                   30 Cycles
72℃ 1 min
72℃ 5 min

Using human genomic DNA as template to amplify 1 kb fragment     

Example

Kit Contents

Storage Buffer

20 mM Tris-HCl (pH8.0)  
0.1 mM EDTA 
1 mM DTT
100 mM KCl
50% Glycerol
Stabilizers

10 x Taq Buffer
200 mM Tris-HCl (pH9.0)
200 mM KCl
15 mM MgCl2 

Others

Activity Definition
The activity of 1 unit (U) Taq DNA Polymerase is defined as the amount 
of enzyme required to incorporate 10 nmol deoxynucleotides into acid-
insoluble substances at 74℃ within 30 min using activated salmon sperm 
DNA as template/primer.

Quality Control
The purity by SDS-PAGE detection is more than 99%; No activity of 
exogenous nuclease is detected; Single-copy gene in human genome could 
be amplified effectively; No significant activity change when stored at room 
temperature for one week.

Main Technical Parameters
The enzyme has 5'-3' polymerase activity and 5'-3' exonuclease activity, 
and without 3'-5' exonuclease activity. The extension speed of DNA 
polymerization is 1-2 kb/min at 70-75℃ . The PCR product has 3'-dA 
overhangs, which can be directly cloned in TA-cloning vector.

Applications
It is generally used for amplification, primer extension, sequencing, 
and A-tailing at the blunt end of DNA that’s <6 kb and has low fidelity 
requirements.

Template <1 µg
Primer 1 (10 µM) 1 µl
Primer 2 (10 µM) 1 µl
10×Taq Buffer 5 µl
dNTP Mixture (2.5 mM each) 4 µl
Taq (2.5 U/µl) 0.5-1 µl
ddH2O up to 50 µl After the PCR reaction, take 5 µl for electrophoresis detection.

Storage Conditions
Store at -20°C.

Taq DNA Polymerase
(10×Taq Buffer with premixed Mg2+)

Taq DNA Polymerase
(10×Taq Buffer, Mg2+ free)
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Description
Taq DNA Polymerase is a recombinant protein with a molecular weight of 94 kDa, which has been induced and expressed from 
Escherichia coli cloned with Thermo aquatica DNA Polymerase gene, and then purified and separated by three steps of column 
purification. The enzyme has good stability and strong specificity, with no exogenous nuclease and bacterial DNA pollution, and is 
suitable for routine PCR amplification.

One-tube Taq MasterMix (China National High-Tech Product Certification)

■ The Taq MasterMix has improved specificity and sensitivity of PCR reaction and can amplify complex templates with high GC 
content, secondary structure and the like. As low as 2 copies of the target template can be amplified, ensuring more accurate 
experimental results.

■ The unique Taq MasterMix formula makes the whole reaction system very stable, and the activity will not be affected by 
repeated freeze-thaw or long-term storage at 4°C.

■ The stable and efficient pre-prepared PCR mixed solution can make the operation fast and simple, greatly reducing labor 
intensity and sampling error. High-performance PCR enhancer and optimizer are also included in the mix, which reduces the 
requirements on PCR conditions.

■ This product has both dye-containing and dye-free systems. Dye-containing MasterMix products can be directly 
electrophoresed after PCR, without loading buffer.

Two-component simple PCR reaction system (Golden PCR System)

■ The polymerase in the system has stable performance by special treatment. It can be stored for a long time at 4°C and still 
maintains excellent and efficient amplification effect.

■ The system comprises: Component I: Thermostable polymerase; Component II: Premixed solution of essential components 
for PCR reaction.

■ Simple and fast procedure: Simply mix the two components in proportion and then add with templates and primers, thus 
eliminating the trouble of adding various PCR reaction components one by one and saving hands-on time.

■ Accurate and efficient amplification efficiency, suitable for various conventional PCR reactions, amplification of complex 
templates such as templates with high GC content (> 60%), secondary structures, and large-scale gene detection.

■ The reaction system contains dyes, so that there’s no time interval  between PCR and electrophoresis steps and the whole 
process is fast and labor-saving.

FAQ
How to perform TA ligation on PCR products amplified by Taq polymerase?

PCR amplification products using Taq polymerase have an additional A base at the 3' end that can be used for TA-ligation. 
TIANGEN's Taq polymerase reaction buffer contains no components that inhibit the ligation reaction. PCR products can be 
directly used for ligation without purification if there are no non-specific bands. However, in view of the presence of primer 
dimers in most PCR products, it is recommended to purify the PCR products before ligation.

When a PCR product is cloned into a blunt end vector after its end is blunted, does the PCR product need to be 
phosphorylated at the 5' end?

Yes. General primers for PCR do not contain phosphate group at the 5' end (unless specifically labeled during synthesis). After 
the end-blunting of the PCR product that’s been amplified using these primers, the end phosphorylation must be performed 
before it is ligated to the dephosphorylated blunt end vector.

Q:
A:

Q:

A:
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——Ultra pure high fidelity Taq DNA polymerase

Cat.no.  Product name  Package size

 Pfu DNA Polymerase 
4992760

 (10×Pfu Buffer with premixed Mg2+) 
500 U, 2.5 U/µl

4992780 2×Pfu PCR Mix 1 ml 
4992781 (with dye) 5×1 ml 
4992782 2×Pfu PCR Mix  1 ml 
4992906 (without dye) 5×1 ml 

Pfu DNA Polymerase/PCR Mix

10 × Pfu Buffer 
200 mM Tris-HCl (pH8.8)
100 mM KCl
100 mM (NH4)2SO4

20 mM MgSO4

others

50 mM Tris-HCl (pH8.2)  
0.1 mM EDTA 
1 mM DTT
50% Glycerol
Stabilizers

Use genomic DNA as template to amplify 1kb fragment

Template   < 1 µg
Primer 1 (10 µM)   1 µl
Primer 2 (10 µM)   1 µl
10×Pfu Buffer   5 µl
dNTP Mixture (2.5 mM each)  4 µl
Pfu (2.5 U/µl)   0.5-1µl
ddH2O   up to 50 µl

After the PCR reaction, take 5 µl for electrophoresis detection.

94°C 3 min
94°C 30 sec
55°C 30 sec            30 Cycles
72°C 2 min
72°C 5 min

Kit Contents

Example

Storage Buffer

Activity Definition
The activity of 1 unit (U) Pfu DNA Polymerase is defined as the amount of enzyme 
required to incorporate 10 nmol deoxynucleotides into acid-insoluble substances 
at 74°C within 30 min using activated salmon sperm DNA as a template/primer.

Quality Control
The purity by SDS-PAGE detection is more than 99%; No activity of exogenous 
nuclease is detected; Single-copy gene in human genome could be amplified 
effectively; No significant activity change when stored at room temperature for 
one week.

Main Technical Parameters
It has 3'-5' exonuclease activity and no 5'-3' exonuclease activity. The extension 
speed of DNA amplification is lower than that of Taq polymerase, and generally 
the extension speed of Pfu enzyme is 0.5-1 kb per minute. The thermal stability 
of Pfu is better than Taq. For templates with high GC content, the denaturation 
temperature can be increased to 98°C, which has no effect on the activity of Pfu 
polymerase. The PCR product is blunt-ended, which can be added with 3’-dA 
overhangs before ligated with TA vector or cloned with blunt-ended vector.

Applications
It can be used for high fidelity amplification of DNA, such as gene expression 
cloning, site-directed mutation, single nucleotide polymorphism (SNP) analysis 
and end repairing.

Storage Conditions
Store at -20°C.
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Description
Pfu DNA Polymerase is expressed from E.coli with cloned Pyrococus Furiosis DNA Polymerase gene and purified and separated 
by multiple column purification. Because Pfu has 3'-5' exonuclease activity, it can proofread in DNA amplification process, while 
traditional Taq DNA Polymerase cannot. Although other Taq DNA polymerases such as Vent, Deep Vent, Tli, UITma, etc. have 
proofreading  functions, Pfu has the lowest mismatch rate among all Taq DNA polymerases found so far. Pfu DNA Polymerase has 
better thermal stability than common Taq DNA polymerase, and it can maintain more than 90% activity at 95°C for 1 h.

One-tube Pfu PCR Mix (China National High-Tech Product Certification)

■ The Pfu PCR Mix has improved specificity and sensitivity of PCR reaction and can amplify complex templates with high GC 
content, secondary structure and the like. As low as 2 copies of the target template can be amplified, ensuring more accurate 
experimental results.

■ The unique Pfu MasterMix formula makes the whole reaction system very stable, and the activity will not be affected by 
repeated freeze-thaw or long-term storage at 4°C.

■ The stable and efficient pre-prepared PCR mix solution can make the operation fast and simple, greatly reducing labor 
intensity and sampling error. High-performance PCR enhancer and optimizer are also included in the mix, which reduces the 
requirements on PCR conditions.

■ This product has both dye-containing and dye-free systems. Dye-containing PCR Mix products can be directly 
electrophoresed after PCR, without adding sample buffer.

FAQ
How long fragments can be amplified using Pfu?

For simple templates, Pfu is able to amplify fragments below 3 kb effectively. The successful amplification of longer fragments 
is mainly related to the design of templates and primers. For experiments with very high fidelity requirement that Pfu DNA 
Polymerase is hard to amplify, Taq Platinum polymerase from TIANGEN can be used instead.

Can PCR products amplified with Pfu be subjected to TA-cloning?

It is not suitable for TA-cloning directly, only the blunt end with A-tailing can be ligated with TA vector.

When amplifying with the same units of Pfu and Taq, why is Pfu amplification efficiency lower than Taq enzyme?

Because Pfu Polymerase with high fidelity performance has the activity of 3'-5' nucleic acid exonuclease, if mismatched 
bases are generated during amplification, it can cut them off, thus ensuring the accuracy of amplification. Because Pfu has 
the function of 3'-5' nucleic acid exonuclease, so its amplification efficiency is often lower than Taq. Pfu Polymerase can also 
degrade primers, therefore, Pfu should be added last when setting up PCR reaction.

What are the requirements for primer design when amplifying with Pfu Polymerase?

When Pfu Polymerase is used for amplification, the purity of the primer is required to be higher. The length of the primer should 
be more than 18 nucleotides, and Tm should be in the range of 55-80°C. The concentration of the primer should be within 0.1-0.5 
μM, which is slightly higher than Taq polymerase.

Q:
A:

Q:
A:

Q:
A:

Q:
A:
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——Ultra-pure, high-efficiency and high-fidelity Taq DNA polymerase 

Taq Plus DNA Polymerase/PCR Mix

4992769 Taq Plus DNA Polymerase 250 U, 2.5 U/µl
4992770 (10×Taq Plus Buffer with Premixed Mg2+) 500 U, 2.5 U/µl
4992791 2×Taq Plus PCR Mix (with dye) 1 ml      
4992792  5×1 ml 
4992793 2×Taq Plus PCR Mix (without dye) 5×1 ml

Cat.no.             Product name                                                 Package size

10 x Taq Plus Buffer

200 mM Tris-HCl (pH9.0) 
200 mM KCl
100 mM (NH4)2SO4

15 mM MgCl2
Others

20 mM Tris-HCl (pH8.0)  
0.1 mM EDTA 
1 mM DTT
100 mM KCl
50% Glycerol
Stabilizers

94°C 3 min
94°C 30 sec
55°C 30 sec            30 Cycles
72°C 1 min
72°C 5 min

Use genomic DNA as template to amplify 1 kb fragment

Example

After the PCR reaction, take 5 µl for electrophoresis detection.

Template < 1 µg
Primer 1 (10 µM) 1 µl
Primer 2 (10 µM) 1 µl
10×Taq Plus Buffer 5 µl
dNTP Mixture (2.5 mM each) 4 µl
Taq Plus (2.5 U/µl) 0.5-1 µl
ddH2O up to 50 µl

Kit Contents

Storage Buffer

Activity Definition
1 Unit (U) Taq Plus DNA Polymerase activity is defined as the amount of enzyme 
required to incorporate 10 nmol deoxynucleotides into acid-insoluble substances 
at 74°C within 30 min using activated salmon sperm DNA as template/primer.

Quality Control
The purity by SDS-PAGE detection is more than 99%; No activity of exogenous 
nuclease is detected; Single-copy gene in human genome could be amplified 
effectively; No significant activity change when stored at room temperature for 
one week.

Main Technical Parameters
Taq Plus DNA Polymerase has 5'-3' exonuclease activity and 3'-5' exonuclease 
activity. PCR products can be directly cloned into TA vector. If the cloning 
efficiency needs to be improved, it is recommended to purify the PCR products 
first and perform A-tailing before cloning into TA vector.

Applications
It is commonly used for amplification of templates with high fidelity and complex 
structure, such as high GC content and secondary structure. In most cases, it 
can replace Taq DNA polymerase.

Storage Conditions
Store at -20°C.
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Description
Taq Plus DNA Polymerase is a mixture of Taq and Pfu DNA polymerase. It has 5’-3’ exonuclease activity and 3’-5’ exonuclease 
activity, with the characteristics of high amplification efficiency and low mismatch rate. Compared with Taq DNA polymerase, Taq 
Plus DNA polymerase has the advantages of increased amplification length (simple templates can be effectively amplified up to 20 
kb and complex templates can be up to 10 kb), good fidelity, etc. Compared with Pfu DNA polymerase, it has the advantages of fast 
amplification speed and high reaction efficiency.

One-tube Taq Plus PCR Mix (China National High-Tech Product Certification)

■ The Taq Plus PCR Mix has improved specificity and sensitivity of PCR reaction and can amplify complex templates with 
high GC content, secondary structure and the like. As low as 2 copies of the target template can be amplified, ensuring more 
accurate experimental results.

■ The unique Taq Plus PCR Mix formula makes the whole reaction system very stable, and the activity will not be affected by 
repeated freeze-thaw or long-term storage at 4°C.

■ The stable and efficient pre-prepared PCR mix solution can make the operation fast and simple, greatly reducing labor 
intensity and sampling error. High-performance PCR enhancer and optimizer are also included in the mix, which reduces the 
requirements on PCR conditions.

■ This product has both dye-containing and dye-free systems. Dye-containing PCR Mix products can be directly 
electrophoresed after PCR, without adding sample buffer.

FAQ
How long fragments can be amplified with Taq Plus?

In general, fragments lower than 10 kb can be well amplified. Whether the longer fragments can be successfully amplified 
depends mainly on the structure of the template and the design of primers. If it is difficult to amplify the longer fragment, Long 
Taq DNA polymerase is a better choice.

Can the PCR products amplified by Taq Plus be subjected to TA cloning?

The PCR products can be directly cloned with TA vector, but the efficiency may be slightly lower than that of Taq. It is suggested 
that the PCR products should be purified first, then added with 3’-dA overhangs and ligate with TA vector, thus greatly improving 
the cloning efficiency.

Q:
A:

Q:
A:
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Description

 HotMaster Taq DNA Polymerase

HotMaster Taq DNA polymerase adopts innovative synthetic affinity ligand technology, which can reversibly block enzyme 
activity in a temperature-dependent manner. The polymerase can reduce the generation of non-specific amplification 
products in the whole PCR amplification process to the greatest extent, and greatly improves the specificity of PCR reaction. 
The PCR product has 3’-dA overhang, which can be directly cloned with TA vector.
There are many factors that affect the specificity of PCR, including template, primer properties and quality control of reaction 
conditions, etc. The appearance of highly specific Taq polymerase greatly reduces the tedious condition optimization 
experiments, and lays a foundation for rapid and effective purification of PCR products (such as DNA product purification kit). 

HotMaster Taq DNA Polymerase

4992771 HotMaster Taq DNA Polymerase 250 U, 2.5 U/µl
4992772 (10×HotMaster Taq Buffer with Premixed Mg2+) 500 U, 2.5 U/µl

Cat.no.      Product name                                                        Package size

10 x HotMaster Taq Buffer
200 mM Tris-HCl (pH8.4)
200 mM KCl
100 mM (NH4)2SO4

25 mM MgCl2
Others

20 mM Tris-HCl (pH8.0)  
0.1mM EDTA 
1 mM DTT
100 mM KCl
50% Glycerol
Stabilizers

Example

Use genomic DNA as template to amplify 1 kb fragment

Template < 1 µg
Primer 1 (10 µM) 1 µl
Primer 2 (10 µM) 1 µl
10× HotMaster Taq Buffer 5 µl
dNTP Mixture (2.5 mM each) 4 µl
HotMaster Taq (2.5 U/µl) 0.5-1 µl
ddH2O up to 50 µl

After the PCR reaction, take 5 µl for electrophoresis detection.

94°C 3 min
94°C 30 sec
55°C 30 sec          30 Cycles
65°C 1 min
65°C 5 min

——Ultrapure Taq DNA polymerase with the strongest specificity

Kit Contents

Storage Buffer

Activity Definition
1 Unit (U) HotMaster Taq DNA Polymerase activity is defined as the amount 
of enzyme required to incorporate 10 nmol deoxynucleotides into acid-
insoluble substances at 74°C within 30 min using activated salmon sperm 
DNA as template/primer.

Quality Control
The purity by SDS-PAGE detection is more than 99%; No activity of 
exogenous nuclease is detected; Single-copy gene in human genome could 
be amplified effectively; No significant activity change when stored at room 
temperature for one week.

Main Technical Parameters
The HotMaster Taq DNA Polymerase has 5'-3' exonuclease activity and 
stronger specificity, without 3'-5' exonuclease activity. The PCR product has 
3'-dA overhang, which can be directly cloned with TA vector.

Applications
It is generally used for genome amplification with high sensitivity and strong 
background (e.g. detection of a specific gene site or exogenous pathogen in 
the genome), DNA sequencing, Multi-Plex PCR, TA cloning, etc.

Storage Conditions
Store at -20°C.
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Long Taq DNA Polymerase

Use genomic DNA as template to amplify 10 kb fragment

Example

Template < 1 µg
Primer 1 (10 µM) 1 µl
Primer 2 (10 µM) 1 µl
10× Long Taq Buffer 5 µl
dNTP Mixture (2.5 mM each) 4 µl
Long Taq (2.5 U/µl) 0.5-1 µl
ddH2O up to 50 µl

After the PCR reaction, take 5 µl for electrophoresis detection.

94°C 3 min
94°C 30 sec
55°C 30 sec           30 Cycles
72°C 8 min
72°C 5 min

4992766 Long Taq DNA Polymerase 250 U, 2.5 U/µl
4992767 (10×Long Taq Buffer with premixed Mg2+) 500 U, 2.5 U/µl

Cat.no.           Product name                                                 Package size

10×Long Taq  Buffer 

Two high-efficiency amplification buffers are sup-
plied, i.e. 10×Long Taq Buffer I and Buffer II, 
which are suitable for the amplification of differ-
ent templates. Buffer I can be applied on most 
cases, while for complex templates, please 
choose Buffer II.

20 mM  Tris-HCl (pH8.0)  
0.1 mM EDTA 
1 mM DTT
100 mM KCl
50% Glycerol
Stabilizers

——Ultrapure Taq DNA polymerase for long fragments amplification

Kit Contents

Storage Buffer

Storage Conditions
Store at -20°C.

Activity Definition
1unit (U) Long Taq DNA Polymerase activity is defined as the amount 
of enzyme required to incorporate 10 nmol deoxynucleotides into acid-
insoluble substances at 74°C within 30 min using activated salmon sperm 
DNA as template/primer.

Quality Control
The purity of SDS-PAGE is more than 99%; No activity of exogenous 
nuclease is detected; Single gene in human genome could be amplified 
effectively; No significant activity change when stored at room temperature 
for one week.

Main Technical Parameters
It has 5'-3' exonuclease activity and 3'-5' exonuclease activity. PCR products 
can be directly cloned into TA vector. If the cloning efficiency needs to be 
improved, it is recommended to purify the PCR products first and add with 
3’-dA overhang before cloning into TA vector.

Applications
It is suitable for amplification of long fragments with high fidelity requirements 
and some complex templates (such as secondary structure, rich GC 
sequence and repeat sequence, etc.), such as gene mapping, sequencing 
and molecular genetics research, etc.
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Description
Long Taq DNA Polymerase is a Taq DNA polymerase developed by TIANGEN with 5'-3' exonuclease activity and 3'-5' exonuclease 
activity. It has the characteristics of high amplification efficiency and high fidelity. Equipped with two efficient amplification Buffer, it 
can adapt to the amplification of different templates. For simple templates, it can amplify up to 40 kb of fragments, and for complex 
secondary structures (GC rich, etc.) and templates with repetitive sequences, it can amplify up to 15 kb of fragments.

FAQ
Does long Taq Polymerase only amplify long fragments?

Long Taq DNA Polymerase can also be used to amplify short fragments, and in some cases the amplification performance is 
better than Taq DNA Polymerase. If the target fragment cannot be amplified by conventional PCR reaction, Long Taq or Taq 
Plus Polymerase can be tried.

How to use the 10× Buffer in Long Taq DNA Polymerase?

A:The packaging of Long Taq DNA Polymerase is equipped with two kinds of high-efficiency amplification buffers, namely, 10× 
Buffer I and 10× Buffer II, which are suitable for amplification of different templates. Buffer I can be applied on most cases, while 
for complex templates, please choose Buffer II.

Why is it recommended to use two-stage temperature PCR to amplify long fragments?

One of the keys to the success of Long PCR is to design long primers over 30 mer, so as to increase the specificity of primers. 
The Tm value of long primers is generally higher, and the difference between annealing temperature and extension temperature 
is small. When the annealing temperature exceeds 60°C, the annealing temperature and the extension temperature can be set 
at the same value. In this case, a two-stage temperature PCR reaction can deliver good results.

Is it necessary to use a two-stage temperature method when using Long Taq DNA Polymerase?

No, it is better to carry out three-stage temperature PCR when using primers of about 20 mer for long-fragment PCR 
amplification, and primers of about 20 mer also have successful performance in many Long PCR experiments.

Q:
A:

Q:
A:

Q:
A:

Q:
A:
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Taq Platinum DNA Polymerase/MasterMix

20 mM Tris-HCl (pH8.0)  
0.1 mM EDTA 
1 mM DTT
100 mM KCl
50% Glycerol
Stabilizers

Cat.no.  Product name  Package size

4992768 Taq Platinum DNA Polymerase 250 U, 2.5 U/µl
 (10×Taq Platinum Buffer with Premixed Mg2+) 
4992789 2×Taq Platinum PCR MasterMix (with dye)   5×1 ml

4992790 2×Taq Platinum PCR MasterMix (without dye)  5×1 ml

Use genomic DNA as template to amplify 1 kb fragment

Template  < 1 µg
Primer 1 (10 µM)  1 µl
Primer 2 (10 µM)  1 µl
10× Taq Platinum Buffer  5 µl
dNTP Mixture (2.5 mM each)  4 µl
Taq Platinum (2.5 U/µl)  0.5-1 µl
ddH2O  up to 50 µl

Example

After the PCR reaction, take 5 µl for electrophoresis detection.

94°C 5 min
94°C 30 sec
55°C 30 sec          30 Cycles
72°C 2 min
72°C 5 min

Buffer I                Buffer II

200 mM Tris-HCl (pH8.8) 200 mM Tris-HCl (pH9.0)
200 mM KCl 100 mM KCl 
100 mM (NH4)2SO4 100 mM (NH4)2SO4   
15 mM MgSO4 15 mM MgSO4  
Others  Others    

10 ×Taq Platinum  Buffer

——Ultra-pure HotStart high-fidelity thermostable DNA polymerase

Storage Buffer

Storage Conditions
Store at -20°C.

Activity Definition
1 unit (U) Taq Platinum DNA Polymerase activity is defined 
as the amount of enzyme required to incorporate 10 nmol 
deoxynucleotides into acid-insoluble substances at 74°C within 30 
min using activated salmon sperm DNA as template/primer.

Quality Control
The purity by SDS-PAGE detection is more than 99%; No activity 
of exogenous nuclease is detected; Single-copy gene in human 
genome could be amplified effectively; No significant activity 
change when stored at room temperature for one week.

Main Technical Parameters
It has 5'-3' exonuclease activity and 3'-5' exonuclease activity, 
and its fidelity is next to Pfu polymerase. The extension speed of 
Taq Platinum Polymerase is faster than Pfu polymerase and the 
amplification efficiency is higher. PCR products can be directly 
ligated to the blunt end or cloned with TA vector. If the cloning 
efficiency needs to be improved, it is recommended to purify first 
and add 3’-dA overhangs before cloning into TA vector.

Applications
It can replace Pfu polymerase to amplify high fidelity products 
from complex templates such as genomes, and it is suitable for 
applications such as cloning of expression genes, site-specific 
mutations and analysis of single nucleotide polymorphism (SNP), 
etc.

Kit Contents
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Description
Taq Platinum DNA Polymerase is a chemical-modified Hot Start Taq polymerase with 3'-5' exonuclease activity and 5'-3' 
exonuclease activity. The enzyme activity of Taq Platinum DNA Polymerase is blocked at room temperature. Its activity can only 
be activated after heating at 94°C for 5-10 min, thus avoiding non-specific amplification caused by primer non-specific annealing or 
primer dimer at low temperature before the initial cycle of PCR reaction, and greatly improving the sensitivity and specificity of PCR 
reaction. In addtion, Taq Platinum DNA Polymerase has very high fidelity, which is second best to Pfu polymerase. The extension 
speed of DNA polymerization is faster than Pfu polymerase and the amplification efficiency is higher.

One-tube Taq Platinum MasterMix (China National High-Tech Product Certification)

■ The Taq Platinum MasterMix has improved specificity and sensitivity of PCR reaction and can amplify complex templates with 
high GC content, secondary structure and the like. As low as 2 copies of the target template can be amplified, ensuring more 
accurate experimental results.

■ The unique Taq Platinum MasterMix formula makes the whole reaction system very stable, and the activity will not be affected 
by repeated freeze-thaw or long-term storage at 4°C.

■ The stable and efficient pre-prepared PCR mixed solution can make the operation fast and simple, greatly reducing labor 
intensity and sampling error. High-performance PCR enhancer and optimizer are also included in the mix, which reduces the 
requirements on PCR conditions.

■ This product has both dye-containing and dye-free systems. Dye-containing MasterMix products can be directly 
electrophoresed after PCR, without adding loading buffer.

Precautions in Designing PCR Primers
■ The primer length is usually 20-25 mer. However, when performing long fragment PCR, the primer length should be increased 

to 30-35 mer.
■ There is no complementary pairing between the two primers, especially for the last 3 bases at the 3' end.
■ GC content should be 50-60%, and avoid local rich GC or AT. In order to make primer and template bind stably, avoid AT rich 

structure at the 3' end.
■ Avoid primer to form secondary structure.
■ Select two primers with Tm temperatures close to each other.

Calculation of Tm Value of Primers for PCR
■ Primer less than 20 mer: Tm=2°C×(A+T)+4°C×(G+C).
■ Primer more than 20 mer: Tm=81.5+0.41×(GC%)-600/L. L: Length of the primer.
■ Annealing temperature: (Tm-5)°C.

PCR Primer Input
The appropriate final concentration of primers should be 0.1 μM-1.0 μM. Too low leads to low yield, while too high will increase 
non-specific amplification. Usually, when the template DNA is sufficient or complex (such as human genome DNA), the primer 
concentration should be lower. When the template DNA is less or simple (e.g., plasmid DNA, etc.), the primer concentration 
should be higher.
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High Affinity HotStart Taq

Description
The High Affinity HotStart Taq in this product is a mixed product 
of TIANGEN Taq DNA Polymerase and its monoclonal antibody, 
which is suitable for HotStart PCR experiments. Before the PCR 
reaction is heated at high temperature, the Taq monoclonal 
antibody wil l combine with Taq polymerase to inhibit i ts 
polymerase activity. The high affinity antibody in the product 
can ensure the complete shielding of Taq polymerase activity at 
room temperature, so that the whole reaction system has high 
specificity. In addition, Taq DNA Polymerase in this product has 
higher template affinity, which can improve amplification efficiency 
and specificity. The 3’ end of PCR product produced by the kit is A, 
which can be directly cloned into TA vector.

Cat.no. Package size
4992773 250 U,5 U/ µl
4992774 500 U,5 U/ µl

——High affinity antibody-modified HotStart DNA polymerase

Applications
Regular PCR, multiplex PCR, dye-based and probe-based real-
time PCR.

Experiment Example

Contents 4992773 4992774
High Affinity HotStart Taq (5 U/ µl) 250 U 500 U
10×HA Buffer 1.8 ml 1.8 ml
5×Probe qPCR Buffer 1 ml 2×1 ml

Precautions
1.The 5×Probe qPCR Buffer is only needed for probe-based 

qPCR, but not for regular PCR dye-based qPCR reaction.
2. When performing probe-based qPCR, good amplification results 

can be obtained using 250 nM final concentration of primer 
and 200 nM final concentration of probe in most systems. If 
it is necessary to further optimize the primer concentration, it 
is suggested to adjust in the range of 50-900 nM; If the probe 
concentration needs to be further optimized, adjust in the range 
of 100-500 nM.

Set up Real-Time PCR reaction system by dye method:
Template < 5 µl
dNTPs (2.5 mM,each) 1.6 µl
Forward primer (10 µM) 0.5 µl
Reverse primer (10 µM) 0.5 µl
10× HA Taq Buffer 2.0 µl
High Affinity Hotstart Taq (5 U/ µl) 0.2 µl
20×SYBR Solution 1.0 µl
50×ROX Reference Dye* --
RNase-Free ddH2O to 20 µl

In this experiment,  SYBR Green 
fluorescence quantitative reagent 
configured by High Affinity HotStart 
Taq is used to perform real-time qPCR 
detecting GAPDH of total RNA of 
human Hela cells. cDNA synthesis is 
carried out using FastQuant RT Kit, 
and cDNA input is equivalent to 20 ng 
-2 pg of total RNA.

Kit Contents

Features
■ High affinity system: High Affinity HotStart Taq is a specific 

antibody-modified HotStart DNA polymerase with high 
antibody affinity;  Meanwhile, Taq DNA Polymerase has 
high template affinity, stable amplification efficiency and 
high specificity. The enzyme is matched with a carefully 
optimized buffer system to ensure the high sensitivity of 
PCR reaction.

■ Strong stability: This product has a high success rate 
for experiments that cannot be completed by common 
DNA polymerases such as complex templates, low copy 
template PCR reactions and multiple PCR reactions.

■ Wide applications: This product is not only suitable for 
ordinary PCR analysis, but also suitable for quantitative 
PCR analysis.

Storage Conditions
Store at -20°C.

17

* The dosage of ROX Reference Dye depends on different real-time PCR instruments.

Reaction program

     Stage Cycle Temperature Time Content
  Fluorescence

           signal
     acquisition
      Initial  1× 95°C 3-5 min Initial No
denaturation    denaturation

       PCR  40-45× 95°C 15 sec Denaturation No

    reaction  60°C 30 sec Annealing/
    Extension Yes

Melting curve 1× 65-95°C  -- Melting curve Yes
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Description
The kit is a product specially developed for multiplex PCR which 
contains a complete set of reagents required for multiplex PCR 
experiments. Among them, Multi HotStart DNA Polymerase is the 
Taq polymerase with the best performance among all HotStart 
polymerases found so far. The enzyme is thermally activated by 
chemical modification and must be heated at 95℃ for 15 min to fully 
release the enzyme activity, thus ensuring extremely high specificity. 
The invention enables multiple pairs of PCR primers to perform 
good amplification in the same reaction system and multiplex 
PCR reactions can be performed sensitively. The enzyme has no 
polymerase activity at low temperature or room temperature so that 
the PCR system can be set up at room temperature. High purity 
dNTPs can further ensure the specificity of amplification. For special 
templates, the amplification effect can be improved by adjusting the 
Mg2+ concentration.

Features
■ High specificity: Chemically modified hot-start enzyme with 

act ivat ion t ime up to 15 min to ensure h igh speci f ic i ty 
amplification.

■ High sensitivity: Low copy amplification and high efficiency 
amplification of multiplex PCR.

■ Simple operation: The enzyme is inactive at low temperature 
and room temperature, and the reagent can be prepared at room 
temperature.

Applicability
■ Multiplex PCR experiment
■ High specificity detection experiment
■ Amplification of low-copy gene
■ PCR amplification of templates with complex structures (such as 

genomic DNA, cDNA, etc.)

Kit Contents

Example
Use human genome as template to amplify 7 different fragments (100 bp-1000 bp)

Template 100 ng
10XPrimer mix (2 µM each) 5 µl
10xMutli HotStart Buffer 5 µl
dNTPs 200 µM
Multi HotStart (5 U/µl) 1 µl
ddH2O up to 50 µl

Note: 

① Determination of extension time for amplification of different lengths in multiplex 
PCR: For fragments less than 500 bp, extend for 60 sec;  For fragments of 500-1500 
bp, extend for 90 sec; For fragments over 2000 bp, extend for 120 sec.
② The hot-start requires heating at 95°C for 15 min to ensure sufficient release of 
enzyme activity.

95°C 15 min
94°C 30 sec
58°C 90 sec          40 Cycles
72°C 90 sec
72°C 10 min

Multi PCR Kit 

4992787             
Multi PCR Kit

 50 rxn (250 U)
4992788  100 rxn (500 U)

Cat.no.            Product name       Package size——Ultra-high activity and high specificity Taq DNA polymerase

    
 (250 U) (500 U)
Multi HotStart DNA Polymerase (5 U/µl) 250 U 500 U
10×Multi HotStart Buffer 1.8 ml  1.8 ml
dNTPs (2.5 mM) 240 µl 500 µl
MgCl2 (25 mM) 1.8 ml 1.8 ml
ddH2O  2×1 ml 5 ml

Contents
50 rxn   100 rxn

Storage Conditions
Store at -20℃ .

Activity Definition
1 unit (U) HotStart Taq DNA Polymerase activity is defined 
as the amount of enzyme required to incorporate 10 nmol 
deoxynucleotides into acid-insoluble substances at 74℃ 
within 30 min using activated salmon sperm DNA as 
template/primer.

Main Technical Parameters
It has 5'-3' exonuclease activity and no 3'-5' exonuclease 
activity with the strongest specificity. The 3' end of PCR 
product is A, which can be directly used for TA cloning.
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The most troublesome problem in PCR technology is false-positive. Trace pollution would be tested, because of the high sensitivity. 
PCR technology is widely used in various fields. It is hoped that the PCR process will be simpler and more accurate. Many biotech 
companies are looking for activity enhancers and stabilizers that can stabilize thermostable DNA polymerase in PCR reaction 
systems and at room temperature. Due to the discovery of various stabilizers, the stable and highly efficient pre-prepared PCR 
mixed solution are made to simplify the operation procedure and reduce the possibility of contamination of various solutions by PCR 
nucleic acid templates in the preparation process. In addition, it also greatly reduces human-induced errors in the system set up 
process and effectively improves the specificity of PCR reaction.
The scientific and technical personnel of TIANGEN have developed the convenient PCR MasterMix and the two-component simple 
PCR system. These product series has the following remarkable characteristics:

■ High sensitivity
As low as two copies of the target template can be amplified. This is mainly due to the high quality PCR polymerase and the 
optimal reaction system.

■ Strong specificity
High-performance PCR enhancers and optimizers are added to PCR MasterMix, which is suitable for routine PCR reactions and 
some templates with complex structures, such as high GC content (> 80%), secondary structure, etc. The requirements on PCR 
conditions are reduced, while the specificity of PCR reaction is increased, and the experimental results are more accurate.

One-Tube PCR MasterMix

Product List

Cat.no. Product name Package size 
4992229 2×Taq PCR Mix 1 ml  
4992230 (with dye, blue) 5×1 ml  
4992255 2×Taq PCR Mix 1 ml  
4992256 (without dye) 5×1 ml  
4992780 2×Pfu PCR MasterMix 1 ml  
4992781 (with dye, blue) 5×1 ml  
4992782 2×Pfu PCR MasterMix 1 ml  
4992906 (without dye) 5×1 ml
4992970  1 ml
4992971 Ultra HiFidelity PCR Kit 5 ml
4992978  5× 5 ml
4992791 2×Taq Plus PCR MasterMix 1 ml  
4992792 (with dye, blue) 5×1 ml  
 2×Taq Plus PCR MasterMix 4992793

 (without dye) 
5×1 ml  

4992321 2×HotStart Taq PCR MasterMix 1 ml  
4992322 (with dye, blue) 5×1 ml  
 2×HotStart Taq PCR MasterMix   4992316

 (without dye) 
5×1 ml  

 2×Taq Platinum PCR MasterMix  4992789
 (with dye, blue) 

5×1 ml  

 2×Taq Platinum PCR MasterMix 4992790
 (without dye) 

5×1 ml  

4992794 2×GC-Rich PCR MasterMix(with dye) 500 µl  
4992795 2×GC-Rich PCR MasterMix(without dye) 500 µl  
4993001  1 ml  
4992912 2×Taq PCR MasterMix II(with dye) 5 ml  
4992920  100 ml  
4993002  1 ml  
4992913 2×Taq PCR MasterMix II (without dye) 5 ml  
4992921  100 ml  
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Technical Parameters

Taq MasterMix is most widely used and has the highest sensitivity.
Pfu MasterMix has the highest fidelity and the best stability. 
Taq Plus MasterMix combines high fidelity and high efficiency. 
HotStart Taq MasterMix can effectively reduce background and 
enhance specificity. 
Taq Platinum MasterMix has strong specificity and high fidelity. 
2× GC-Rich MasterMix is applied to amplification of high GC 
templates.

Example

Template  <1 µg 

Primer 1 (10 µM)  2 µl 

Primer 2 (10 µM)  2 µl 

2×MasterMix  25 µl 

ddH2O  up to 50 µl 

Final concentration of components contained in 
one-tube MasterMix

The main parameters of each premix system are the same as the 
corresponding polymerase used in the system.

Use one-tube PCR MasterMix kits, the reaction system is 50 μl. (If 
the reaction systems are different, please proportionally increase 
or decrease the amount of reaction components referring to this 
system).

Quality Control
The purity by SDS-PAGE detection is more than 99%; 
No activity of exogenous nuclease is detected; Single-
copy gene in human genome could be ampli f ied 
effectively; No significant activity change when stored at 
room temperature for one week.

Product Stability
All products in one-tube PCR MasterMix series can 
be stored at -20℃ for more than one year, and freeze-
thawing for many times or long-term storage at 4℃ will 
not affect the activity. There is no obvious activity change 
after 3 months storage at 4℃ .

Procedure
Step 1: Mix various components in proportion. 
Step 2: Start the experiment immediately.
Step 3: Direct electrophoresis for the MasterMix with 
            dyes.
Step 4: Satisfactory experimental results.

 10 mM Tris-HCl (pH8.3)

 50 mM KCl

 1.5 mM MgCl2
 250 µM dNTP each

 0.05 U Polymerase/µl

 ddH2O

Other stabilizers and enhancers

2×MasterMix
Template and primers

One-tube PCR MasterMix
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2×GC-Rich PCR Mix

Features
■ Highly efficient amplification of target fragments with high GC 

content: Optimized buffer system and unique formula are helpful 
for the melting of templates with high GC content, maximizing the 
amplification efficiency of polymerase (GC%: 60%-75%).

■ It is very effective for complex templates and templates with 
secondary structures.

■ High fidelity: High fidelity polymerase is adopted in the PCR 
MasterMix to ensure the accuracy of amplification.

■ The high efficiency, super strong and stable premix system can 
minimize operation error.

Description
This product is a 2× MasterMix containing Taq Plus DNA 
polymerase, dNTPs, MgCl2, reaction buffer, PCR enhancer, 
optimizer and stabilizer. It has the advantages of fast 
amplification speed, simplicity, high sensitivity, strong 
specificity, good stability and the like, and can reduce 
operation errors to the greatest extent. It is suitable for PCR 
reactions with high fidelity and amplification of templates 
with complex structures, such as high GC content and 
secondary structure. It can effectively amplify up to 20 kb 
fragments with simple templates and up to 10 kb fragments 
with complex templates.

Storage Conditions
Store at -20℃ .

Cat.no. Product name Package size
4992794 2×GC-Rich PCR Mix(with dye) 500 µl
4992795 2×GC-Rich PCR Mix(without dye) 500 µl

Cat.no. Product name                                Package size

——Hi-fidelity PCR MasterMix  for templates with high-GC content

2×HotStart Taq PCR MasterMix

4992321      2×HotStart Taq PCR MasterMix   1 ml
4992322      (with dye)   5×1 ml
      2×HotStart Taq PCR MasterMix   
4992316

      (without dye)     
5×1 ml

Product Highlight
One-tube Taq Platinum MasterMix (China National High-Tech Product Certification)
■ The 2×HotStart Taq PCR MasterMix has improved specificity and sensitivity of PCR reaction and can amplify complex templates 

with high GC content, secondary structure and the like. As low as 2 copies of the target template can be amplified, ensuring more 
accurate experimental results.

■ The unique HotStart Taq MasterMix formula makes the whole reaction system very stable, and the activity will not be affected by 
repeated freeze-thaw or long-term storage at 4℃ .

■ The stable and efficient pre-prepared PCR mixed solution can make the operation fast and simple, greatly reducing labor intensity 
and sampling error. High-performance PCR enhancer and optimizer are also included in the mix, which reduces the requirements 
on PCR conditions.

■ This product has both dye-containing and dye-free systems. Dye-containing MasterMix products can be directly electrophoresed 
after PCR, without adding sample buffer.

Description
This product contains HotStart Taq DNA polymerase, dNTPs, MgCl2, reaction buffer, PCR enhancer, optimizer and stabilizer, with a 
concentration of 2×. It has the advantages of fast amplification speed, simplicity, high sensitivity, strong specificity, good stability and 
the like, and can reduce operation errors to the greatest extent. It is suitable for highly specific PCR reactions, and amplification of 
complex templates such as high GC content (> 60%) or templates with secondary structures, as well as large-scale gene detection, 
etc.
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Description
Ultra HiFidelity PCR Kit is a new high fidelity PCR amplification premix 
suitable for PCR-related cloning and detection.
Ultra HiFi DNA Polymerase contained in the kit is a new fast and high 
fidelity DNA polymerase developed by directed molecular evolution 
technology. It enhances the affinity of DNA polymerase to templates, 
improves the amplification speed and extension ability of the enzyme, 
and increases the success rate of PCR and product yield. 
This product is supplied with the one-tube premix which contains 
hot-start Ultra HiFi DNA Polymerase, Super pure dNTPs, MgCl2, 
reaction buffer and other components required for PCR reaction. PCR 
amplification reaction can be set up by simply adding templates and 
primers in the premix. The operation is simple and convenient. In 
addition, PCR Enhancer is supplied in this kit, which can improve the 
resistance of Ultra HiFidelity PCR Kit to PCR reaction inhibitors and the 
adaptability to templates with different GC contents. It is suggested to 
add the PCR Enhancer in the PCR systems for templates with complex 
structures and with high content of PCR inhibitors.

Features
■ Easy to operate: This kit is supplied as 2× premix, and PCR can be 

performed by simply adding templates and primers.
■ High fidelity: The fidelity is 50 times that of Taq polymerase.
■ High specificity: Excellent hot-start performance to ensure product 

specificity.
■ Rapid amplification: The extension speed can reach 10-15 sec/kb.
■ Strong extensibility: Up to 20 kb DNA fragments can be amplified.
■ Wide applicability: The kit contains PCR Enhancer and is suitable for 

the amplification of high GC and complex templates.

Kit Contents

Required Reagents
Primers, templates

Storage Conditions
 Store at -20°C. 

Applications
■ High fidelity PCR amplification, gene cloning, high 

GC template amplification, gene cloning of complex 
genomes, cDNA high fidelity amplification, SNP 
detection, site-specific mutation, etc.

——High fidelity, high specificity and high efficiency hot-start PCR premix

Ultra HiFidelity PCR Kit

Contents  4992970 4992971 4992978
2×UltraHiFi Mix 
(with dye) 

1 ml 5×1 ml 5×5×1 ml

PCR Enhancer 500 μl 500 μl 5×500 μl
ddH2O 1 ml 5 ml 5×5 ml

Cat.no. Package size
4992970 1 ml
4992971 5 ml
4992978 5×5 ml

Experimental Example

Figure 1. Ultra HiFi has excellent hot-start function to ensure the specificity of 
amplification products. Molecular beacons method was applied (Ma et al., Anal 
Biochem, 2006).

Figure 2. The fidelity of Ultra HiFi is 50 times higher than that of common Taq 
polymerase. The polymerization fidelity of Taq polymerase (without corrective ac-
tivity) is used as reference.
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Fig. 3. Ultra HiFi can extend up to 5 sec/kb for fragments smaller than 4 kb. For  long 
fragments, the amplification time can be extended appropriately. For fragments more 
than 15 kb, the extent speed can be up to 30 sec/kb. M: TIANGEN D15000 Marker

Figure 4.Ultra HiFi has high specificity to ensure amplification success rate and prod-
uct quantity for different types of templates.
A. Ultra HiFi amplification results
B. Hi-Fi enzyme amplification results of Supplier K
C. Hi-Fi enzyme amplification results of Supplier N
M: TIANGEN D15000 Marker
Lane 1-5. Amplification results of templates with different length: 1. 750 bp; 2. 1 kb; 3. 
2 kb; 4. 4 kb; 5. 6 kb
Lane 6. Amplification result of high GC template: 1915 bp (GC%: 70%);  
Lane 7-11. Amplification result of 2 kb templates from various genome: 7. Rat;  8. 
Rice;  9. Wheat;  10. Corn;  11. Bacteria;  
Lane 12-14. 8 kb long fragment amplification result: 12. Rice;  13. Corn;  14. Bacteria;
Lane 15. Amplification result of 15 kb long fragment: λDNA (15 kb)

Figure 5. Using Ultra HiFi to amplify fragments with different lengths and concentrations. As low as 1 ng gDNA templates and 1 pg plasmid templates can be well amplified.
M: TIANGEN 1 kb DNA ladder. Lane 1-7. Human gDNA templates: 1. 1000 ng; 2. 500 ng; 3. 100 ng; 4. 50 ng; 5. 10 ng, 6. 5 ng, 7. 1 ng.
M:TIANGEN Marker III. Lane 1-6. 4.5 kb plasmid DNA templates: 1. 100 ng; 2. 10 ng; 3. 1 ng; 4. 100 pg; 5. 10 pg, 6. 1 pg.

Rapid amplification and long fragments can be amplified fast

Strong universality and high specificity, easy to read high GC and long fragments from different sources

High sensitivity, ideal choice for trace templates
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Experimental Example

——Rapid PCR premix with high effi  ciency and high stress resistance

2×Taq PCR MasterMix Ⅱ

Contents 4993001 4992912 4993002 4992913
2×Taq PCR 
MasterMix II 

1 ml 5×1 ml 1 ml 5×1 ml

ddH2O 1 ml 5 ml 1 ml 5 ml
Loading dye in 
MasterMix II 

Yes Yes No No

Figure 1. Templates from diff erent sources were amplifi ed by TIANGEN Taq MasterMix II and the common Taq Mix from Supplier TR re-
spectively to detect the stress resistance of the reagents. The results show that TIANGEN products can amplify the target fragments from 
crude genomic templates and bacterial culture, and the stress resistance is better than that of Supplier TR. A: Crude genomic template 
extracted by TIANGEN TIANcombi DNA Lyse&Det PCR Kit. Prp/DN: Crude extraction and detection of human blood samples. Rice: Crude 
extraction and detection of rice samples. B: Colony PCR. The PCR fragment is 700 bp.
M: TIANGEN Marker III

Prp750       DN1.0     Rice694     Prp750      DN1.0      Rice694     M 

TIANGEN                                    TR

M

TI
AN

G
EN

  
TR

A

B

Cat.no. Package size
4993001 1 ml
4992912 5 ml
4992920 100 ml
4993002 1 ml
4992913 5 ml
4992921 100 ml

Kit Contents

Required Reagents
Primers, templates

Storage Conditions
For long-term storage, store at -20℃ . The activity will not 
be affected by repeated freezing and thawing. Store at 4℃ if 
frequent use is needed.

Applications
PCR amplification of DNA fragments, DNA labeling, primer 
extension, sequence determination, large-scale gene detection, 
semi-quantitative PCR experiments, detection of trace DNA, etc.

Description
This product is a newly optimized and upgraded ready-to-use 
2×PCR premix. It contains high-purity Taq DNA polymerase, 
dNTPs, MgCl2, reaction buffer, PCR enhancer, optimizer 
and stabilizer. The product has the advantages of rapidness, 
simplicity, high sensitivity, strong specifi city and good stability. 
It can reduce human error to the greatest extent, save 
operation time and reduce the probability of contamination. 
It is suitable for common PCR reaction, amplification 
of complex templates with high GC content (>60%) or 
secondary structure, and large-scale gene detection. The 
PCR product has the 3’ end dA-overhang, which can be 
directly used for TA cloning after purifi cation.

Features
■ High amplification efficiency: DNA fragments of different 

sizes and sources can be amplifi ed effi  ciently.
■ High sensitivity: As low as 10 pg of target fragments can 

be amplifi ed from genomic templates.
■ High stress resistance: For templates with high impurity 

content such as rough-extracted template/bacterial culture, 
the target fragment can be easily amplifi ed.

■ Convenient for downstream applications: The amplified 
fragment contains the 3' end dA-overhang, which is 
convenient for TA cloning.
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Good universality for templates from different sources and 
with different lengths

High sensitivity

Figure 2. Fragments of different sources and lengths were amplified using TIANGEN Taq 
MasterMix II (A) and ordinary Taq Mix of Supplier TK (B), Supplier TR (C), Supplier V (D) 
and Supplier G (E) respectively. The results show that the comprehensive performance 
of TIANGEN products is the best in terms of amplification capability, specificity and uni-
versality. 
M: TIANGEN Marker III
1: Soybean genomic DNA template (120 bp);  
2-3: Rice genomic DNA template (694 bp, 2258 bp);
4: Cotton genomic DNA template (200 bp);  
5: Escherichia coli genomic DNA template (2298 bp);
6-7: Mouse genome DNA template (1 kb, 2 kb);  
8-10: Rat genomic DNA template (1 kb, 2 kb, 2080 bp);
11-18: Human genome DNA template (300 bp, 448 bp (GC%: 74.8%), 1100 bp, 750 bp, 
1000 bp, 1090 bp (GC%: 70.4%), 2 kb, 4 kb)

Figure 3. Different concentrations of rat and human DNA fragments were am-
plified using TIANGEN Taq MasterMix II (A), ordinary Taq Mix of Supplier V (B) 
and Supplier TK (C), respectively, to detect the amplification sensitivity. The 
results show that TIANGEN product could amplify the target fragment from the 
genome template as low as 0.01 ng, and its sensitivity is better than that of the 
products from Supplier V and TK. 
M: TIANGEN Marker III, N: NTC
Template input 1-8: 200 ng, 100 ng, 50 ng, 20 ng, 10 ng, 1 ng, 0.1 ng, 0.01 ng.

A

B

C

M     1      2    3     4      5      6    7     8     N     M     1      2    3     4      5      6     7     8      N   M

Rat-1 kb fragment                                         Human-2 kb fragment

M       1      2       3      4       5      6       7      8      9      10    11     12    13     14    15    16    17     18     M
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Cat.no. Product name                           Package size

4993004
 Golden Easy PCR System Component I: 500 U

 (with dye) Component II: 2× 5 ml

——Two-component simple PCR reaction system

Features
■ Good stability: Unique formula makes the whole reaction system very 

stable. The system contains components required for effective 
PCR amplification, such as thermostable DNA polymerase, 
dNTPs, MgCl2 and buffer solution, as well as a variety of special 
stabilizers, which greatly increase the stability of the polymerase 
and dNTP at normal temperature and 4℃ .

■ Fast and simple: Simple and quick operation. Simply mix the two 
components in proportion and then add templates and primers to 
set up the reaction, avoiding the tedious steps of adding various 
PCR reaction components one by one. Minimize sampling 
errors and cross contamination, with little error between different 
batches, and can be used in semi-quantitative experiments.

■ Wide application and high sensitivity.
■ Each reaction system contains dyes, and electrophoresis can be 

performed directly after PCR steps so that the procedure is fast 
and labor-saving.

Golden Easy PCR System

Kit Contents

Contents    4993004

Final Reaction Concentration

 10 mM Tris-HCl (pH8.3)
 50 mM KCl
 1.5 mM MgCl2
 250 µM dNTP each
 0.025 U Polymerase/µl
 ddH2O
 Other stabilizers and enhancers

Template <1 µg 
Golden DNA Polymerase(2.5 U/ µl) 0.5 µl
Primer 1(10 µM) 2 µl 
Primer 2(10 µM) 2 µl 
2×Reaction Mix 25 µl 
ddH2O up to 50 µl

Example

Procedure
Step 1: Mix various components in proportion. 
Step 2: Start the experiment immediately.
Step 3: Direct electrophoresis for the Mix with dyes.
Step 4: Satisfactory experimental results.

Component I 
Component  II

Template and 
primers

Two-component simple PCR 
reaction system
(Golden Easy PCR System)

Quality Control 
The purity of SDS-PAGE is more than 99%; No activity of 
exogenous nuclease is detected; Single gene in human 
genome could be amplified effectively; No significant 
activity change when stored at room temperature for one 
week.

Stability
The product using the two-component simple PCR system 
can be stored at 4°C for one month without obvious activity 
change.

The two-component simple PCR system (Golden Easy 
PCR System) is applied. The reaction system is 50 µl (If 
the reaction systems are different, please proportionally 
increase or decrease the amount of reaction components 
referring to this system).

Golden DNA Polymerase  500 U
2×Reaction Mix (with dyes) 2×5 ml

Storage Conditions
Store at -20℃ .
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  Reaction procedure

Stage Cycle Temperature Time Content
Initial     Initial
denaturation 1× 95℃ 2 min denaturation
  94℃ 20 sec Denaturation
PCR reaction 18× 55℃ 10 sec Annealing
  68℃ 2.5 min Extension
Final extension 1× 68℃ 5 min Final extension
Template     Dpn I digestion of
digestion  37℃ 1 h plasmid template

Fast Site-Directed Mutagenesis Kit

Description
Site-directed mutagenesis in vitro is an important experimental method in 
various fields of biology and medicine, which is mostly used to modify and 
optimize target genes, explore the regulatory sites of promoters, as well 
as study the complex relationship between protein structure and function. 
The kit adopts the current leading technology to directly carry out single-
site mutation, multi-site mutation as well as insertion or deletion mutation 
on the target gene. The mutation rate of single-site mutation can reach 
more than 90%. In addition, unlike the traditional mutation kits which 
require multiple rounds of PCR, sub-cloning and other time-consuming 
and labor-consuming steps, the operation of the kit is simpler, and only 
four steps are needed to construct the mutant strain.

Kit Contents

Cat.no.            Package size
4992901            20 rxn

——Rapid single-site or multi-site mutation on the target gene in the target vector

Contents 20 rxn
FastAlteration DNA Polymerase
(1 U/µl) 

20 µl

5× FastAlteration Buffer 200 µl
Dpn I restriction enzyme(20 U/µl) 20 µl
4.5 kb Control plasmid(5 ng/µl) 40 µl
Control primers(5 µM, each) 80 µl
FDM competent cells 20×50 µl

Site-Mutation Reaction Setup and PCR Program
■ For single primer multi-site mutation, the mutation rate will be lower than that of single site mutation because of the increased 

number of mutation sites. According to our experimental data, when the number of mutation sites reaches 5, the mutation positive 
rate will be reduced to 50%. Therefore, in this case, it is recommended to increase the number of clones verified.

■ The kit supports multi-primer multi-site mutation, so that mutation experiments can be simultaneously carried out in a wider range 
of genes. The upper limit of the number of mutation sites is still 5.

■ It is suggested that the control plasmids and primers supplied in the kit should be applied when carrying out new mutation 
experiments so as to facilitate analysis of experimental problems.

Features
■ Simple and fast: The kit adopts non-strand substitution plasmid 

amplification technology. It only needs 4 steps to realize the transformation 
from wild-type strain to mutant strain, without the time-consuming and 
labor-consuming steps such as multiple rounds of PCR and sub-cloning.

■ High-efficiency primer: The kit adopts the principle of partially overlapping 
primer design, so that more mutant plasmids can be obtained by 
amplification.

■ Widely applicable: The kit can not only carry out single-site mutation, 
but also multi-site mutation. It can mutate up to 5 sites.

■ Strong adaptability: The kit can carry out site-directed mutation on 
plasmids with a maximum size of 10 kb, basically covering all commonly 
used plasmids.

■ High mutation rate: the kit has the function of double digestion of 
methylated plasmid templates in vitro and in vivo, ensuring higher mutation 
rate.

Component 50 µl  system
DNA Template  10~100 ng
Forward mutagenesis primer(10 µM) 2 µl
Reverse mutagenesis primer(10 µM) 2 µl
5×FastAlteration Buffer 10 µl
FastAlteration DNA Polymerase
(2.5 U/µl) 1.5 µl

RNase-Free ddH2O to 50 µl

Storage Conditions
Store at -20℃ .
FDM competent cells: Store at -80℃ .
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Common Problems and Solutions
1. Low transformation efficiency or few colonies

                          Reason                                                          Solution

2. Low mutation rate of control group or few colonies 

                                 Reason                                                                                      Solution

3. Low mutation rate in the experimental group or few colonies

                                   Reason                                                                                        Solution

Primer Design Principles
1. Both primers should contain mutation sites, and bases other than mutation sites should be complementary paired with plasmid 

templates.
2. If there is only one mutation site in the primer, please refer to the design principle of A in the figure. Such primers include a 5’ 

overlap region and a 3’ extension region. The total length of the primer is about 30 nt, wherein the 5’ overlap region is 15-20 
nt and the 3’ extension region is at least 10 nt . The mutation site is at the 5’ end of the reverse mutation primer, and after the 
overlapping region of the forward mutation primer.

3. If the primer contains 2-5 mutation sites, the design 
principle of B in the figure shall be adopted. The two 
sequences of such primers are completely complementary 
and are divided into two parts, namely a mutant region and 
a non-mutant region. The total length of the primer is about 
40 nt, wherein the mutation region is 15-20 nt and the non-
mutation region is at least 10 nt.
According to experimental requirements, 2-5 mutation sites 
can be designed in the mutation region.

4. In order to ensure high mutation rate, mutation primers 
need to be purified by FPLC or PAGE.

Forward mutation primer:

Reverse mutation primer

5’ Overlapped region 3’ Extension region

3’ Extension region

Mutation site

Non-mutation region Non-mutation regionMutation region

Mutation site

Forward mutation primer:

Reverse mutation primer:

Increase the amount of transformation system to 10 µl.

The template plasmid is subjected to agarose gel electrophoresis and quantitative 
analysis to determine whether the quality and concentration of the plasmid meet 
the requirements of the kit.

Determine whether the PCR program is suitable for the requirements of the control 
group, and conduct another control group experiment with the determined program 
to completely eliminate the influence of the PCR program.
The cycle number of PCR reaction can be increased to 25.
After receiving the kit, the competent cells should be transferred to a -70℃ 
refrigerator for storage immediately, and the competent cells should be placed deep 
inside the refrigerator instead of near the refrigerator door.
For this kit, 20 µl of 0.2 M IPTG and 40 µl of 40 mg/mL of X-gal should be coated 
on the ampicillin resistant plate to ensure that the colonies of the positive mutant 
turn blue.
This Buffer contains easily degradable components such as dNTP, which can be 
accelerated by repeated freezing and thawing. Therefore, repeated freezing and 
thawing of the 5×PCR Buffer should be avoided as much as possible in actual 
operation.

Determine whether the PCR program is suitable for the requirements of the 
experimental group, and conduct another control group experiment with the 
determined program to completely eliminate the influence of the PCR program.
Mix the reaction system evenly by gently pipetting up and down.
In the enzyme digestion stage, after Dpn I is added, it must be gently pipetted 
up and down for many times to ensure the uniform mixing of Dpn I and the PCR 
reaction mix.
Excess plasmid templates will greatly affect mutation efficiency. If the mutation 
rate is still very low after excluding other influences, the dosage of Dpn I can be 
increased to 2 µl or the enzyme digestion time can be extended to 1.5 h.
This Buffer contains easily degradable components such as dNTP, which can be 
accelerated by repeated freezing and thawing. Therefore, repeated freezing and 
thawing of the 5×PCR Buffer should be avoided as much as possible in actual 
operation.

Insufficient mutant plasmids amplified in 
the reaction system
Insufficient template plasmid in PCR 
reaction system

Improper setting of PCR program

Insufficient amplification products

Inappropriate preservation of competent 
cells

Insufficient dosage of X-gal and IPTG

Repeated freeze-thawing of the 
5×PCR reaction Buffer

Improper setting of PCR program

The reaction system is mixed unevenly.

Insufficient mixing after adding Dpn I

Excess plasmid template in 
transformation system

Repeated freeze-thawing of the 5×PCR 
reaction Buffer
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Kit Contents

GeneGreen Nucleic Acid Dye
——Safe, nontoxic and highly sensitive EB substitute dye

Contents 4992961
10,000×GeneGreen Nucleic Acid Dye       500 µl

Experimental Example

Dilute TIANGEN Marker III with 2-fold gradient to a total of 6 gradients including the original concentration. 6 µl DNA was 
loaded, and the brightest band (1200 bp) was 100 ng, 50 ng, 25 ng, 12.5 ng, 6.25 ng, 3.125 ng in sequence.
Conclusion: GeneGreen has the same sensitivity as EB under UV imaging, but GeneGreen has higher sensitivity under 
blue-light than EB under UV imaging. Comparing to EB Dye, GeneGreen is more flexible and convenient to use.

Effect of GeneGreen Nucleic Acid Dye Combined with OSE-470

Image of GeneGreen Dye under 
UV light  

Image of GeneGreen Dye 
under blue-light 

Image of EB Dye under UV light  

Cat.no.            Package size
4992961           500 µl

Description
GeneGreen Nucleic Acid Dye is an improved oily macromolecule based 
on cyanine, which reduces the influence of traditional cyanine dyes 
on the mobility of nucleic acids during electrophoresis, and does not 
cause electrophoresis band bending. The dye is not volatile and cannot 
penetrate cell membrane into living cells or be inhaled into human body. 
The mutagenicity is far lower than EB. It can be cut and recycled under 
the blue visible light excitation device, which is safe and convenient. It is 
a new nucleic acid dye with safety, innocuity and high sensitivity.

Features
■ Safe and non-toxic: The unique characteristic of oily macromolecules 

prevents it from penetrating cell membrane and entering the cells. The 
mutagenicity of this dye is far lower than EB.

■ Perfect compatibility: Suitable for 254 nm UV gel imaging system and 
blue visible light excitation device. When the gel cutting operation is 
carried out under blue light, the damage to eyes and skin of operators 
caused by UV gel cutting and damage to nucleic acid products caused 
by long-term exposure to UV light can be avoided.

■ High sensitivity: Strong fluorescence signal, low background signal and 
high signal-to-noise ratio.

Storage Conditions
Store in dark at 2-8℃ .
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Kit Contents

Cat.no. Package size
4992962 500 μl 

Features
■ Safe and nontoxic: The unique oily macromolecule is not easy 

to volatilize and cannot penetrate cell membrane into cells. The 
mutagenicity of the dye is far less than EB.

■ High sensitivity: Suitable for electrophoresis staining of fragments of 
various sizes, with little influence on nucleic acid migration.

■ High stability: Suitable for preparing agarose gel by microwave or 
other heating methods; Extremely stable in acid or alkali buffer at room 
temperature and has strong light resistance.

■ High signal-to-noise ratio: The sample has strong fluorescence signal 
and low background signal.

■ Simple operation: It will not degrade in the process of gel preparation 
and electrophoresis. After electrophoresis dyeing, decolorization 
or washing are not needed and it can be directly observed by UV 
transilluminator.

■ Wide application: Dyeing before electrophoresis (gel dyeing method) or 
dyeing after electrophoresis (soaking and dyeing) is optional; Suitable 
for agarose gel or polyacrylamide gel electrophoresis;  Applicable for 
dsDNA, ssDNA or RNA staining.

■ It has the same spectral characteristics as EB and does not need 
to change filters and observation devices. The standard EB filter 
or SYBR filter are applicable. It can be observed by a common UV 
transilluminator, and the best excitation can be obtained near 300 nm 
ultraviolet light.

Description
GeneRed Nucleic Acid Dye is a safe nucleic acid 
dye of EB substitute. It's an oily macromolecule 
that is not easy to volatilize and cannot penetrate 
cell membrane into cells. The mutagenicity of the 
dye is far less than EB. The product is suitable 
for electrophoretic dyeing of fragments of various 
sizes. With less influence on nucleic acid migration 
and extremely high thermal stability, it is suitable 
for preparing agarose gel by microwave or other 
heating methods.

Storage Conditions
It can be stored for 12 months at 2-8℃ in dark.

GeneRed Nucleic Acid Dye
——Highly sensitive safety dyes

Contents 4992962
10,000×GeneRed Nucleic Acid Dye  500 μl

Experimental Example

D2000 samples (100 ng, 50 ng, 25 ng, 12.5 ng, 6.25 ng, 3.125 ng) were used for the comparison of dyes (EB, 
GeneRed). Run in 1% agarose gel, 160V, 25min

EB Dyeing Results                                                                 GeneRed Dyeing Results
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dNTPs
——High-quality deoxynucleotide

Product list

Super pure dNTPs (2.5 mM each)

Super pure dNTPs (10 mM each)

Super pure dATP (100 mM)
Super pure dGTP (100 mM)
Super pure dCTP (100 mM)
Super pure dTTP (100 mM)

dNTPs (2.5 mM each)

dNTPs (10 mM each)

4992931
4992750
4992751
4992752
4992753
4992754
4992755
4992932
4992933
4992757
4992758

5×1 ml
1 ml
5×1 ml
0.5 ml
0.5 ml
0.5 ml
0.5 ml
1 ml
5×1 ml
1 ml
5×1 ml

Contents
■ Super Pure dNTP/dNTP (2.5 mM each): Equimolar mixture of dNTP, dGTP, dCTP, dTTP, applicable for using as a substrate for 

DNA polymerase. When performing PCR reaction, it can be directly used without dilution. The standard amount for PCR is 8 µl 
per 100 µl of reaction solution (final concentration is 200 µM each).

■ Super Pure dNTP/dNTP (10 mM each): Equimolar mixture of dNTP, dGTP, dCTP and dTTP, which can be directly diluted with 
appropriate buffer solution according to experimental requirements. When used as PCR reaction substrate, please dilute with 
sterile ultrapure water to appropriate concentration.

Features
■ Reliable: The deoxyribonucleotide detected by PCR ensures that all thermostable polymerases from TIANGEN have satisfactory 

results.
■ Ultra-pure: The purity of dNTP is above 99% and does not contain DNase and RNase.

Cat.no.       Product name Package size

Product type HPLC purity                                     Applicability

Storage Conditions
Store at -20℃ .

Description
High quality deoxynucleotide (dNTP) is very important for the success of cDNA synthesis, sequencing and labeling reactions. This 
product has undergone strict quality inspection and does not contain RNase and DNase.

Super Pure dNTP

dNTP
(High Pure dNTP)

99.9%

99%

Applicable for PCR reaction (such as Real Time 
PCR), DNA sequencing, molecular labeling, cDNA 
synthesis and the like with higher requirements

Conventional PCR reactions
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Description
PCR Enhancer can cooperate with thermostable DNA polymerases to promote the effective amplification of various DNA templates 
and increase the sensitivity and specificity of PCR reactions. In PCR reactions, PCR Enhancer mainly works by improving the 
thermal stability of DNA polymerase and reducing the secondary structure of DNA. Therefore, for complex templates (such as 
high GC content), PCR Enhancer can greatly reduce the influence of DNA secondary structure on PCR by increasing annealing 
temperature, while the activity of enzyme is not changed.

Features
■ PCR Enhancer is suitable for PCR with high sensitivity requirements, RT-PCR, MultiPlex PCR, optimization of PCR conditions 

and DNA amplification with high GC content.
■ Usage: Add the PCR enhancer into the reaction system in proportion.

Description
Deionized water provided by TIANGEN is an ultrapure product obtained by removing impurities such as heavy metal salts, bacteria, 
organics, endotoxin and the like through multiple exchange columns and filter membranes by using reverse osmosis technology. It 
can be used in molecular biology experiments, cell culture, drug research and instrument analysis.

Technical Indicators
Resistivity: 18.2 mΩ.cm;  
TOC<5 ppb; Endotoxin < 0.001 EU/ml

Description
Ultra-pure deionized water passes through hollow fiber ultrafiltration column to reduce the level of heat source, endotoxin and 
nuclease. It can be used instead of DEPC treated water. No nuclease or protease activity is detected and it can be used in molecular 
biology experiments sensitive to nuclease such as cDNA synthesis, in vitro transcription, RNA extraction, etc.

PCR Enhancer

Deionized Water

DNase/RNase-Free Deionized Water

Cat.no. Package size
4992807 500 μl 

Cat.no. Package size
4992808 500 ml 

Cat.no. Package size
4992956 5×5 ml 
4992809 100 ml
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Contents 50 preps 200 preps
Buffer B1 6 ml 24 ml
Buffer B2 6 ml 24 ml
2x Det PCR MasterMix 500 µl 2×1000 µl
Grinding pestle 10 20 

Experimental Example

TIANcombi DNA Lyse & Det PCR Kit
——Fast purification of DNA from various materials for PCR detection

M       1        2       3        4         5        6        7        8

M: TIANGEN Marker D2000; 1: Positive control; 
2-7: The number of dried blood spots on the 
filter paper is 1-6 respectively; 8: Negative 
control.
The 3 mm puncher was used to take the dried 
blood spots from the filter paper as the material 
for the extraction test.
6 μl DNA from the total 20 μl eluents was 
loaded per lane. 

Important Notes
■ For samples containing high level of phenols, such as cotton leaves, the sample input amount should strictly be less than 0.4 mg, 

otherwise the PCR reaction will be affected.

Dry blood spots

DNA was extracted from 5 mg of the leaves and seeds of corn, wheat, rice, soybean and cotton, 
respectively. The DNA was amplified by PCR using specific primers. 6 μl DNA from the total 20 μl eluents 
was loaded per lane.
1: Positive control genome; 2: leave samples; 3: seed samples; 4: NTC; 5: D2000 primers 

EDTA anticoagulation                                                            Blood clots
M           1            2           3             4           5            6            7           8           9          10          11          12          13          14

M: TIANGEN Marker D2000; 1: Positive control 
(genomic DNA was used as template); 2-7: The 
amount of blood added are 10 μl, 20 μl, 30 μl, 
40 μl, 50 μl and 60 μl, respectively; 8-13: The 
amount of blood added are 10 μl, 20 μl, 30 μl, 40 
μl, 50 μl and 60 μl, respectively; 14: NTC.
6 μl DNA from the total 20 μl eluents was loaded 
onto the agarose gel.

Corn                               Wheat                                  Rice                             Soybean                              Cotton

1      2      3       4      M      1      2      3       4       M      1      2      3      4       M      1      2      3      4      M      1       2      3       4

Cat.no. No. of preps
4992527 50 
4992528 200

Description
The TIANcombi DNA Lyse & Det PCR Kit adopts a unique packaging design 
that includes all the reagents for rapid genomic DNA preparation and PCR 
amplification. It is applicable for the one-step genome DNA purification from 
various samples (plant tissues, seeds, animal tissues, blood, yeast and 
bacteria) and the subsequent PCR amplification and detection. Protein, RNA 
and other secondary metabolites removal, organic solvent extraction as well 
as the ethanol precipitation steps are not needed in the whole purification 
process, making the operation simple and fast. The product quality is stable 
and reliable. 
The 2× Det PCR MasterMix provided by this kit is a highly compatible PCR 
reagent that can efficiently and specifically amplify DNA without the need 
for removing impurities such as proteins. This reagent contains Taq DNA 
polymerase, dNTPs, MgCl2, buffer, as well as the enhancer, optimizer and 
stabilizer for PCR reaction. Application of the reagent makes PCR reaction 
fast, simple, sensitive, specific and stable. Therefore, this kit is especially 
suitable for high-throughput screening. 

Features
■ Simple and fast: DNA from different tissues can be extracted in 5 min 

without the need for liquid nitrogen grinding.
■ Wide applications: Applicable for plant leaves, seeds, animal tissues, 

blood samples (fresh blood, anticoagulation, blood clots, dried blood 
spots, etc.), yeast and bacteria.

■ Strong compatibility: The PCR reagent is suitable for amplification of DNA 
extracted from various sample sources.

Kit Contents

Applications
■ Gene detection: ideal choice for large-scale
■ gene detection.

Storage Conditions
Store at -20℃ .
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Contents 100 preps 500 preps
 20 μl system 20 μl system
2 × Blood Direct 
PCR MasterMix 1 ml  5 × 1 ml

RNase-free ddH2O 1 ml  5 × 1 ml

Cat.no. No. of preps
4992529 100
4992530 500

Description
This kit adopts a genetically engineered anti-inhibitory DNA polymerase 
to efficiently amplify single-copy genes in the human genome. The well-
optimized buffer system in this kit helps the polymerase strongly resist 
the inhibition of PCR inhibitors, thus can directly amplify DNA using blood 
and cultured cells as templates. This product is easy to operate and 
does not require complicated steps such as DNA purification or sample 
pretreatment.
This kit is provided as 2×MasterMix, and the reaction can be performed by 
simply adding the blood template and corresponding detection primers. It 
can be applied on the cultured cells of mammals such as humans, mice, 
pigs, cattle and other species, as well as fresh or 4℃ cryopreserved whole 
blood, anticoagulant (EDTA, citrate, heparin), liquefied blood clots and dry 
blood spots stored on Whatman 903 and FTA Elute commercial cards.

Features
■ Simple and fast: PCR amplification can be directly performed using 

blood as template, without the need for the tedious steps of sample 
preparation and DNA extraction.

■ High purity: The skip of sample pre-treatment and DNA extraction steps 
can help to avoid the cross-contamination of samples.

■ High throughput: The PCR identification for large-scale samples can be 
performed by combining the kit with 96/384-well PCR plates.

■ Strong universality: This kit can efficiently amplify high GC fragments 
or fragments with complex secondary structure, and the amplification 
length can be up to 5 kb.

■ Strong stress resistance: This kit can be applied for various species and 
blood samples preserved in different ways.

Kit Contents

Applications
The PCR products of this kit contains "A" at the 
3'-end, which can be directly used for TA vector 
cloning. This kit can be used for the amplification of 
genomic DNA fragments, high-throughput genetic 
analysis and genotyping (such as gene detection) 
analysis.

Storage Conditions
This kit should be stored at 2–8℃ for 3 months. 
For long-term storage, please keep at -20℃ . Avoid 
repeated freezing and thawing.

Experimental Example

Blood Direct PCR Kit
——Rapid amplification of the target gene directly using blood  
       as a template without extraction

Using human EDTA anticoagulation as a template, 4 genes with 
different GC contents were amplified by Blood Direct PCR Kit . The 
PCR reaction system was 20 μl, and 1 μl blood was used as template.
M: TIANGEN Marker II; 1: Fragment size 1090 bp, GC content 68.1%; 2: 
Fragment size 1915 bp, GC content 70.4%; 3: Fragment size 448 bp, 
GC content 74.8%; 4: Fragment size 1527 bp, GC content 61.5%.
Experimental results: Blood Direct PCR Kit can effectively amplify 
DNA fragments with the GC content at the range of 61.5%-74.8%, 
suggesting it's capable to amplify high-GC fragments.

Using human EDTA anticoagulation as template, Blood Direct PCR 
Kit was used for PCR detection of different blood samples. The PCR 
reaction system was 20 μl, and 1 μl blood was used as template.
M: TIANGEN Marker II; 1-9: the loading amount of blood is 0.1 μl, 0.2 
μl, 0.3 μl, 0.4 μl, 1 μl, 2 μl, 3 μl, 4 μl and 5 μl, respectively; NTC: control 
with no template
Experimental results: Blood Direct PCR Kit has strong resistance to 
blood and can amplify blood samples with the loading range of 0.1-5 μl.

Blood samples from human, rat, chicken and other species with different treatments were used as 
templates. Blood Direct PCR Kit was used to amplify PRNP (human, 750 bp), Actin (rat, 200 bp), and 
β-Actin (Chicken, 1.0 kb). The PCR reaction system was 20 μl, and 1 μl blood was used as template. M: 
TIANGEN Marker II.
Experimental results: Blood Direct PCR Kit can be applied on a wide range of samples, and the direct 
PCR detection can be performed on blood samples from various species with different treatments.

Using human EDTA anticoagulation as template, 5 genes with different lengths (ActB, Prp, DN1.0, 
Hn2.0 and Hn4.0) were amplified by Blood Direct PCR Kit. The PCR reaction system was 20 μl, and 1 
μl blood was used as template.
M: TIANGEN Marker II; 1-3: 3 different blood samples; NTC: control without primers.
Experimental results: Blood Direct PCR Kit can amplify fragments with the length as long as 4 kb, 
suggesting it’s capable to amplify long fragments.

Fresh whole 
blood

M
Cryopreserved 
anticoagulant 

(Heparin)

Cryopreserved 
anticoagulant 

(Citrate)
1/2 Dried 

blood spots
Liquefied 

blood clots

Rat 
anticoagulant 

(EDTA)

Chicken 
anticoagulant 
after 10-times 

dilution (EDTA)

Cryopreserved 
anticoagulant 

(EDTA)
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Mouse Tissue Direct PCR Kit
Cat.no. No. of preps
4992531 50×25 μl
4992532 200×25 μl

—— Rapid amplification of the target gene directly from animal tissue samples without extraction  

Description
The Mouse Tissue Direct PCR Kit adopts a unique packaging design 
that includes all the reagents for rapid genomic DNA preparation 
and PCR amplification. It is applicable for the one-step genome DNA 
purification from mouse tissues (tail, ear and toe) and the subsequent 
PCR amplification and detection. The whole process does not include 
homogenization, smashing, overnight digestion, organic solvent 
extraction, ethanol precipitation or column purification steps. Stable 
results can be obtained with simple and fast operations. 
The 2× Dir PCR MasterMix provided by this kit is a highly compatible 
PCR reagent that can efficiently and specifically amplify DNA without 
the need for removing impurities such as proteins. This reagent 
contains an antibody modified hot-start Taq DNA polymerase, dNTPs, 
MgCl2, buffers, as well as the enhancer, optimizer and stabilizer for 
PCR reaction. The PCR reaction can be performed by simply adding in 
roughly extracted template and specific primers. The whole process is 
fast, simple, sensitive, specific and stable, which is especially suitable 
for high-throughput screening. The 2× Dir PCR MasterMix contains 
premix electrophoresis dye, so that the PCR products can be directly 
sent for electrophoresis detection after the reaction. The 3’ end of the 
PCR product has a A-tailing, which can be used for TA cloning.  

Features
■ Simple and fast: Genomic DNA can be rapidly extracted from mouse 

tissues in 60 minutes without liquid nitrogen grinding and organic 
solvent extraction.

■ Wide application: It is suitable for one-step extraction of genomic 
DNA from mouse tail, ear, toe and other tissues.

■ High specificity: The Taq polymerase used in this product is an 
antibody modified hot-start enzyme, with high template and primer 
affinity and amplification specificity, which is especially suitable for 
genotyping and transgenic identification.

■ Gene detection: The product is easy to operate with reliable results, 
and it is especially suitable for high-throughput analysis and detection of 
mouse tissues.

Kit Contents

Storage Conditions
The Tissue Lysis Buffer and Digestive Enzyme should 
be stored under room temperature (15-25℃ ). The 
2×Dir PCR MasterMix should be stored at -20℃ . 

Contents 50 preps 200 preps
 (25 μl system) (25 μl system)
Tissue Lysis Buffer 5 ml 20 ml
Digestive Enzyme 200 μl 800 μl
2×Dir PCR MasterMix 625 μl 2×1.25 ml
RNase-Free ddH2O 1 ml 2×1 ml

Experimental Example
Workflow

Using Mouse Tissue Direct PCR Kit and relevant product from supplier A to amplify 1000 bp, 2000 bp and 3000 bp 
fragments from mouse tail, mouse ear and rat tail respectively. The result showed that Mouse Tissue Direct PCR Kit has 
better specificity and success rate.
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Cat.no. No. of preps

4992905 Part A: 200
 Part B: 400

Description
The GMO Crop Extraction & Amplification Kit is specifically developed for 
PCR detection of GMO crops. The unique lysis buffer contained in Part A of 
the kit can specifically lyse the tissues of the main crops--wheat, corn, rice, 
cotton and soybean, to release related components such as nucleic acids 
and proteins. The phenol/chloroform extraction combined with the specific 
RNase can purify high-purity genomic DNA with no impurities such as RNA, 
protein and metal ions. The purified DNA can be applied in subsequent PCR 
detection Part B of the kit is a two-component simple PCR reaction system 
containing 2×GMO PCR Buffer and GMO DNA Polymerase. GMO DNA 
Polymerase is a thermostable polymerase modified with antibodies. The 
2×GMO PCR Buffer contains various components such as MgCl2, dNTPs, 
PCR reaction stabilizer, optimizer and enhancer at a concentration of 2×. 
It has the advantages of fast and simple operation, high sensitivity, strong 
specificity, good stability, etc. It can be used in combination with Part A for 
GMO crop transgenic PCR detection.

Features
■ Wide applicability: This kit can extract high quality genomic DNA from five 

major GMO crops.
■ Simple and fast: GMO crop genomic DNA extraction can be completed 

within 2 hours. No need for large refrigerated centrifuges, low requirements 
for instruments and equipments. Suitable for rapid genomic DNA extraction 
of GMO crops at all levels of research institutions.

■ High efficiency and specificity: The unique buffer of the antibody-modified 
Taq polymerase ensures efficient polymerase amplification, which is more 
specific than normal Taq polymerase.

Kit Contents

Required Reagents
Mercaptoethanol, phenol, chloroform, isoamyl 
alcohol, isopropanol, 70% ethanol

Storage Conditions
Part A: Store at room temperature (15-25℃ )
Part B: Store at -20℃

Applications
The kit can extract high quality genomic DNA 
from major GMO crops such as wheat, corn, 
rice, cotton and soybean, and perform transgenic 
PCR detection on GMO crops.

Experimental Example

——Especially suitable for GMO Crop extraction and transgenic PCR detection

GMO Crop Extraction & Amplification Kit

Genomic DNA extraction

D15000

Part A 200 preps
Buffer PL 160 ml
RNase A 1.25 ml(100 mg/ml)
Buffer TE 2×15 ml
Part B 400 preps
2×GMO PCR Buffer 4 ml
GMO DNA Polymerase 
(2.5U/µl)  400U

Genomic DNA extraction was performed on 100 mg leaves of rice, corn, 
soybean, cotton and wheat, respectively. The experiment was repeated 
twice. 3 μl DNA from the total 100 μl eluents was loaded per lane.
The concentration of the agarose gel was 2%. The electrophoresis was 
performed under 6 V/cm for 20 min.
D15000: TIANGEN D15000 DNA Marker.

Genomic DNA of rice, corn, soybean, cotton and wheat were amplified, 
respectively. The experiment was repeated twice. 6 μl from the total 20 μl 
reaction system was loaded per lane.
The concentration of the agarose gel was 2%. The electrophoresis was 
performed under 6 V/cm for 20 min.
D15000: TIANGEN D15000 DNA Marker.

PCR Detection

Rice Corn Soybean Cotton Wheat D15000 Rice Corn Soybean Cotton Wheat
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Methylation-specific PCR(MSP)Kit
——Methylation-specific PCR detection kit

Contents 4992759 
MSP DNA Polymerase (2.5 U/µl) 400 U
10×MSP PCR Buffer 1 ml
dNTPs (2.5 mM) 1 ml 

1. Methylation-Specific PCR(MSP) Kit was applied 
to amplify 400 bp fragment using bisulfite treated 
genomic DNA as template with a reaction system of 
20 µl .

     Reaction system set-up
Components                      Volume
Template                     < 500 ng
Primer 1 (10 µM)                    1 µl
Primer 2 (10 µM)                    1 µl
dNTPs (2.5 mM)                   1.6 µl
MSP DNA Polymerase (2.5 U/µl)                 1 U
10×MSP PCR Buffer                    2 µl
ddH2O                  Up to 20 µl

2. Setting of PCR reaction cycle:

95°C    5 min

94°C    20 sec

60°C    30 sec                   35 cycles

72°C    20 sec

72°C    5 min

1-6: 6 repeats;  7: Supplier A processed sample; 
8: NTC;  Bio2-F/R and P16- Me-F/R: Two detec-
tion primers.

Bio-2            Primer-1                        Primer-2                        Primer-3                        Primer-4                        Primer-5                        Primer-6

1      2     3      4      M     1     2     3      4      M     1     2      3      4     M     1      2     3     4      M     1     2     3     4       M    1      2     3      4     M     1     2       3     4

1: Samples processed by Supplier 
A;   2: Samples processed by 
Supplier B;   3: TIANGEN treated 
sample 4: NTC;  M: D2000

Bio2-F/R                                                                               P16-Me-F/R
1        2        3        4        5        6       7         8         M       1        2        3        4         5        6        7       8

Important Notes
Do not freeze and thaw DNA templates repeatedly, as repeated 
freezing and thawing of DNA templates will affect amplification 
efficiency.  If multiple experiments are needed, aliquot the templates 
to reduce freeze-thaw times.

Cat.no. Package size
4992759 400 U

Description
This product is specially developed for customers who study the methylation 
characteristics of genomic DNA by PCR. The kit has simple components, 
including 10-fold polymerase chain reaction buffer and dNTPs. Among 
them, MSP DNA Polymerase is a thermostable polymerase modified with 
antibodies, and 10×MSP PCR Buffer is a PCR buffer optimized especially for 
MSP reaction. It is compatible with TIANGEN DNA Bisulfite Conversion Kit 
(4992447).

Features
■ The product has the advantages of rapidness, simplicity, high sensitivity, 

strong specificity and good stability.

Kit Contents

Storage Conditions
Store at -20℃ . 

Applications
■ It is suitable for methylation specific PCR 

(MSP) method to analyze the methylation 
characteristics of genomic DNA.

Experimental Example
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■ Poor primer specificit
——Re-design primer.

■ The primer concentration is too high
——Properly increase the denaturation temperature and prolong 
denaturation time.

A-1

Q Non-specific amplification
Phenomena: The PCR amplification bands are inconsistent with 
the expected size, either large or small, or sometimes both specific 
amplification bands and non-specific amplification bands occur.

■ The Mg2+ concentration is too high
——Properly reduce the Mg2+ concentration: Optimize the Mg2+ 
concentration by a series of reactions from 1 mM to 3 mM with an interval 
of 0.5 mM to determine the optimal Mg2+ concentration for each template 
and primer.

A-2

■ Excessive enzyme amount
——Reduce enzyme amount appropriately at intervals of 0.5 U.

A-3

■ The annealing temperature is too low ——Appropriately increase the 
annealing temperature or adopt the two-stage annealing method.

A-4

■ Too many PCR cycles ——Reduce the number of PCR cycles.
A-5

Frequently Asked Questions for PCRQ&A

■ The template contains protein impurities or Taq inhibitors, etc.
——Purify DNA template, remove protein impurities or extract template 
DNA with purification kits.

■ The denaturation of template is not complete ——Appropriately increase 
denaturation temperature and prolong denaturation time.

■ Template degradation ——Re-prepare the template.

A-1
Q No amplification bands

■ Poor quality of primers  ——Re-synthesize the primer.
■ Primer degradation ——Aliquot the high concentration primers into small 

volume for preservation. Avoid multiple freezing and thawing or long-term 
4°C cryopreserved.

■ Inproper design of primers (e.g. primer length not sufficient, dimer formed 
between primers, etc.) 
-Redesign primers (avoid formation of primer dimer and secondary 
structure)

A-2

A-3

■ The high annealing temperature affects the binding of primer and template.
——Reduce the annealing temperature and optimize the condition with a 
gradient of 2°C.

A-4

■ Short extension time——Increase extension time.
A-5

■ Cross contamination of target sequence or amplification products
——Carefully not to pipet the sample containing target sequence in the 
negative sample or spill them out of the centrifuge tube. The reagents or 
equipments should be autoclaved to eliminate existing nucleic acids, and 
the existence of contamination should be determined through negative 
control experiments.

■ Reagent contamination
——Aliquot the reagents and store at low temperature.

A-1

Q False positive
Phenomena: Negative samples also show the target sequence bands.

A-2

■ Mg2+ concentration is too low
——Proper ly increase Mg2+ concentrat ion: Opt imize the Mg2+ 
concentration by a series of reactions from 1 mM to 3 mM with an interval 
of 0.5 mM to determine the optimal Mg2+ concentration for each template 
and primer.

■ Improper primer design, and the target sequence has homology with the 
non-target sequence.
——Re-design primers.

Template

Primer

Mg2+ concentration

Thermostable polymerase

Annealing temperature

PCR cycles

PrimerPrimer

Mg2+concentration

Annealing temperature

Extension time

Contamination of PCR

Primer

■ Poor specificity ——Re-design the primer, change the position and 
length of the primer to enhance its specificity; or perform nested PCR.

A-1
Q Patchy or smear bands

Template DNAA-2

Mg2+ concentration

dNTP

Annealing temperature

Cycles

A-3

■ The concentrat ion of dNTPs are too high ——Reduce the 
concentration of dNTP appropriately

A-4

■ Too low annealing temperature ——Appropriately increase the 
annealing temperature.

A-5

■ Too many cycles ——Optimize the cycle number.
A-6

     
How much template DNA should be added in a 50 µl 
PCR reaction system?

0.1-1 µg
10-100 ng
0.5-5 ng
0.1-10 ng

Human genomic DNA
E. coli genomic DNA
λDNA
Plasmid DNA

Q
A

How to amplify long fragments?

The first step is to choose the appropriate polymerase. Regular 
Taq polymerase cannot proofread due to lack of 3’-5’ exonuclease 
activity, and mismatch wil l greatly reduce the extension 
efficiency of fragments. Therefore, regular Taq polymerase 
cannot effectively amplify target fragments larger than 5 kb. 
Taq polymerase with special modification or other high fidelity 
polymerase should be selected to improve extension efficiency 
and meet the needs of long fragment amplification. In addition, 
the amplification of long fragments also requires corresponding 
adjustment of primer design, denaturation time, extension time, 
buffer pH, etc. Usually, primers with 18-24 bp can lead to better 
yield. In order to prevent template damage, the denaturation 
time at 94°C should be reduced to 30 sec or less per cycle, and 
the time to rise temperature to 94°C before amplification should 
be less than 1 min. Moreover, setting the extension temperature 
at about 68°C and designing the extension time according to 
the rate of 1 kb/min can ensure effective amplification of long 
fragments.

A
Q

The error rate of PCR amplification can be reduced by using 
various DNA polymerases with high fidelity. Among all the Taq 
DNA polymerases found so far, Pfu enzyme has the lowest error 
rate and the highest fidelity (see attached table). In addition to 
enzyme selection, researchers can further reduce PCR mutation 
rate by optimizing reaction conditions, including optimizing buffer 
composition, concentration of thermostable polymerase and 
optimizing PCR cycle number.

How to improve the amplification fidelity of PCR?Q
A

■ The template is not pure ——Purify the template or extract DNA with 
purification kits.

■ Mg2+ concentration is too high ——Properly reduce Mg2+ concentration: 
Optimize the Mg2+ concentration by a series of reactions from 1 mM 
to 3 mM with an interval of 0.5 mM to determine the optimal Mg2+ 
concentration for each template and primer.
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The Mitochondrial Unfolded Protein Response Is 
Mediated Cell-Non-autonomously by Retromer-
Dependent Wnt Signaling

Cannabinoid CB1 receptors in the amygdalar 
cholecystokinin glutamatergic afferents to nucleus 
accumbens modulate depressive-like behavior

Metabolic engineering of Escherichia coli for de 
novo biosynthesis of vitamin B12

The conserved 3′ UTR-derived small RNA NarS 
mediates mRNA crossregulation during nitrate 
respiration

T5 exonuclease-dependent assembly offers a low-
cost method for efficient cloning and site-directed 
mutagenesis

RINT1 Bi-allel ic Variations Cause Infanti le-
Onset Recurrent Acute Liver Failure and Skeletal 
Abnormalities

Downregulation of TRIM27 expression inhibits the 
proliferation of ovarian cancer cells in vitro and in 
vivo

Phylogeny and classification of the East Asian 
Amitostigma alliance (Orchidaceae: Orchideae) 
based on six DNA markers

Chlorogenic Acid Improves Late Diabetes through 
Adiponectin Receptor Signaling Pathways in db/
db Mice

Identification and Characterization of a Novel 
Microvitellogenin from the Chinese Oak Silkworm 
Antheraea pernyi

Association between BMP15 Gene Polymorphism 
and Reproduc t ion Tra i t s and I t s Tissues 
Expression Characteristics in Chicken

Evaluation of Appropriate Reference Genes 
for Gene Expression Normal izat ion during 
Watermelon Fruit Development

Molecular Cloning and mRNA Expression of 
Heat Shock Protein Genes and Their Response 
to Cadmium Stress in the Grasshopper Oxya 
chinensis

Molecular Identification of Sibling Species of 
Sclerodermus (Hymenoptera: Bethylidae) That 
Parasitize Buprestid and Cerambycid Beetles 
by Using Partial Sequences of Mitochondrial 
DNA Cytochrome Oxidase Subunit 1 and 28S 
Ribosomal RNA Gene

Genetic diversity of Plasmodium vivax population 
before elimination of malaria in Hainan Province, 
China

Overexpression of porcine lipoprotein-associated 
phospholipase A2 in swine

Topic                                            Journal               IF Product                  Institution

Cell 36.216 Taq Mix  

  
HotStar TaqNature Medicine 30.641 
polymerase

 Zhejiang University

Nature   Taq Mix/DNA 
Communications 11.878 ladder   

Nucleic Acids Research 11.147 Taq Mix II 

Nucleic Acids Research 11.147
 Taq / pfu 

  polymerase 
Shandong University

American Journal of    
Human Genetics 9.924 Taq Mix 

Laboratory Investigation 3.676 RT/Taq mix Shandong University

BMC Evolutionary
 

Biology
 3.368 Taq polymerase 

PLoS one 3.234 RT/PCR mix 

  
PLoS one 3.234  
   

PLoS one 3.234 PCR mix 

PLoS one 3.234 
   

PLoS one 3.234  Shanxi University

PLoS one 3.234
 

   

  
Malaria Journal 3.109 

Taq mix/

  
DNA marker

 

BBRC 2.297 PCR mix 

Selected published papers using TIANGEN PCR products
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Institute of Genetics and 
Developmental Biology, 
Chinese Academy of 
Sciences

Tianjin Institute of Industrial 
Biotechnology, Chinese 
Academy of Sciences

Shanghai Medical College 
of Fudan University

Mayo Clinic in Rochester, 
Minnesota

Kunming Institute 
of Botany, Chinese 
Academy of Sciences

Pecking University Third 
Hospital

Shenyang Agricultural 
University

Shandong Academy of 
Agricultural Sciences

Huazhong Agricultural 
University

Chinese Academy of 
Forestry

Hainan Center for 
Disease Control & 
Prevention

Jilin University

M-MLV RT/Taq 
polymerase
Genomic DNA 
extraction/RNA 
extraction

PCR mix/genomic 
DNA extraction

Taq polymerase/
gel recovery

Taq polymerase/
genomic DNA 
extraction
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Products Guide: RT-PCR Product Series

R
T-PC

R
 Products

■ High efficiency reverse transcriptase
■ The reverse transcription efficiency is as 
   high as 90%
■ Read through templates with high GC 
   content

Products Guide: RT Product Series
According to different experimental requirements, TIANGEN has developed various RT products with different characteristics, such 
as the reverse transcription reagent FastKing RT Kit, which can completely remove gDNA residue, and TIANScript II RT Kit, which is 
especially suitable for long template transcription. Users can choose according to specific experimental requirements.

4992223/4992224/4992250 FastKing RT Kit
 (With gDNase)

4992226/4992227/4992251 FastKing gDNA 
Dispelling RT SuperMix

4992294 FastKing One Step RT-PCR Kit

4992783/4992784 QuantScript RT Kit

■ Efficient and stable reverse transcription 
   reaction
■ Suitable for synthesis of long fragment 
   cDNA
■ Specific designed for efficient reverse
   transcription of miRNA and lncRNA

4992999/4993000 TIANScript II M-MLV
 (Reverse transcriptase)

4992910/4992911 TIANScript II RT Kit

■ Complete gDNA removal in 3 min
■ Reverse transcription efficiency over 95% 
   within 15 min

■ Reverse transcription efficiency over 95%
■ Premixed reagent, efficient and convenient 
   procedure

gD
N

A
 rem

oval
gD

N
A

 rem
oval

High-efficient synthesis of gDNA-Free 

cDNA templates. Suitable for various 

complex templates and impurity residue 

templates, and is most suitable for 

fluorescence quantitative PCR 

detection.

Unique Mix formula, gDNA removal 

and RT can be completed within 18 

min by simply adding templates and 

primers.  It is most suitable for ordinary 

RT-PCR and qPCR detection.

Ideal for templates with complex 

structures and long fragment templates.

Product name

Cat. No.

RT efficiency

gDNA removal

Reaction Time

Convenience

Complex template

Product length

Recommendation

Note: gDNA residue will have a serious impact on the results of high-sensitive real-time qPCR experiments, so gDNA removal is 

essential.

4992223/4992224/4992250 4992226/4992227/4992251 4992910/4992911
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Reverse transcriptase
General reverse transcriptase (including M-MLV and AMV) has polymerase activity that catalyzes the conversion of RNA into cDNA, 
and also has endogenous RNaseH activity. RNaseH activity competes with polymerase activity in the formation of hybrid strands 
between RNA templates and DNA primers, RNA templates and cDNA extension strands, and degrades RNA strands in RNA-DNA 
complexes. RNA template degraded by RNaseH activity can no longer be used as an effective substrate for synthesizing cDNA, 
reducing the yield and length of cDNA synthesis. Therefore, elimination or reduction of RNaseH activity of reverse transcriptase will 
increase the yield of first-strand cDNA. Reverse transcriptase with good thermal stability and low RNaseH activity should be selected 
in RT-PCR reaction.
Quant is a new high-efficient reverse transcriptase recombinantly expressed by engineered Escherichia coli. Its reverse transcription 
performance is obviously superior to AMV, M-MLV series reverse transcriptase. The enzyme has high affinity with RNA, can efficient-
ly transcribe various RNA templates, and can read through RNA templates with high GC content and complex secondary structure, 
thus having a very wide application range.
TIANScrip M-MLV is a DNA reverse transcription polymerase composed of a 71 kDa monomer. It can catalyze the polymerization 
of complementary DNA using RNA or DNA/RNA hybrid strands as templates. The enzyme has been modified, so that the activity 
of RNaseH is much weaker than that of the ordinary M-MLV. Therefore, in the process of synthesizing the first strand cDNA, the 
degradation of RNA is reduced, thus increasing the rate.

RT-PCR is a technique that combines reverse transcription (RT) of RNA with polymerase chain amplification (PCR) of cDNA. Firstly, 
cDNA is synthesized from RNA by reverse transcriptase, and then cDNA is used as template to amplify the synthesized target 
fragment. RT-PCR technology is sensitive and widely used. It can be used for detecting gene expression level in cells, RNA virus 
content in cells and directly cloning cDNA sequences of specific genes.

Introduction of RT-PCR Techniques

Template RNA can be total RNA, mRNA or RNA products transcribed in vitro. The most common problem of template RNA is RNA 
degradation or genomic DNA residue. Using better RNA isolation methods, such as RNAprep Pure series RNA extraction kits, can 
inhibit RNase activity and remove genomic DNA to the maximum extent. If trace DNA needs to be completely removed, RNase-Free 
DNase I should be used for treatment before reverse transcription, or choose the FastKing RT Kit (With gDNase).

Primers used for reverse transcription can be random primers, Oligo dT and gene-specific primers according to the specific 
conditions of the experiment. For short eukaryotic cell mRNA without hairpin structure, all three primers can be used.

Template

Primer

RT-PCR Reaction System

Suitable for RNA with PolyA tail (prokaryotic RNA, eukaryotic rRNA and tRNA do not have PolyA tail). 
To ensure the binding of Oligo dT to PolyA tail, the quality of RNA samples is required to be high, and 
even a small amount of degradation will greatly reduce the amount of full-length cDNA synthesis. It is 
recommended to use 0.2-0.5 μM oligo (dT) per 20 µl of reaction system. Oligo(dT)12-18 is suitable for 
most RT-PCR.

Suitable for long or hairpin RNA with the lowest specificity. It is often used to obtain 5’-terminal 
sequences or cDNA from templates with secondary structural regions. In order to obtain the longest 
cDNA, the ratio of primer to RNA in each RNA sample needs to be determined empirically. The initial 
concentration range of random primers is 50-250 ng per 20 µl of reaction system.

GSP is antisense oligonucleoside complementary to the target sequence, which is suitable for 
situations where the target sequence is known. If the target RNA  has a secondary structure, more 
than one antisense primers shall be designed to prevent the secondary structure from blocking primer 
binding. It is suggested to use 1 pmol gene specific primer in the 20 µl first-strand cDNA synthesis 
reaction system.

Oligo dT

Gene specific 
primer
(GSP)

Random primer

RT-PCR can be carried out by one-step or two-step methods:

One-step method and two-step method

■ One-step method: Reverse transcription and PCR amplification are completed in the same tube. The tube cover does not need 
to be opened between cDNA synthesis and amplification, which can effectively avoid contamination. Moreover, since all cDNA 
samples obtained are used for amplification, the sensitivity of this method is higher, which can amplify as low as 0.01 pg of total 
RNA. One-step RT-PCR generally uses gene-specific primers to initiate cDNA synthesis.
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Select different systems according to different purposes

Purpose Recommendation

Using different primers for RT and PCR Two-step RT-PCR system

One-step RT-PCR system

Two-step RT-PCR system containing appropriate DNA polymerase

Two-step RT-PCR system containing appropriate DNA polymerase

Two-step RT-PCR system using Long Taq for PCR amplification

High sensitivity

High specificity

High fidelity

Long fragment reverse transcription

■ The two-step method, namely reverse transcription and PCR amplification are carried out in two steps. Firstly reverse transcription 
is carried out from an RNA template to obtain cDNA, and the obtained cDNA is subjected to one or more different PCR reactions. 
The two-step method can use Oligo(dT) or random primers to guide the synthesis of the first strand of cDNA, so all mRNA 
information can be reverse transcribed from a specific sample.
The one-step method is more convenient and applicable to analysis of a large number of samples or quantitative PCR. The two-
step method has greater flexibility in selecting polymerases and primers.

■ First, it should be confirmed that the template RNA has good integrity and is free of DNA contamination.
Samples should be extracted immediately after sampling or stored in RNAstore Reagent to avoid RNA degradation.
Using better RNA extraction methods, such as TRNzol and RNAprep Pure RNA extraction kit, can avoid RNA degradation and 
minimize DNA contamination.

■ RNA templates should not contain PCR inhibitors.
Reagents such as ethanol, DMSO, SDS and formamide can inhibit reverse transcription and PCR reactions. If the inhibitor is 
suspected to be contaminated, purification should be carried out first.

■ In order to prevent template degradation, RNase inhibitor RNasin (Cat. No.4992910/4992911) can be added to the reaction 
system.

■ Use appropriate amount of template RNA. Too much template will reduce specificity, while too little will result in no amplification 
band or weak band.

■ If the amplification effect is poor due to the secondary structure of the template, the reverse transcription reaction temperature can 
be increased.

■ For RNA samples < 50 ng, 0.1 µg to 0.5 µg acetyl BSA can be used in the first strand cDNA synthesis.
■ Mg2+ concentration has a great influence on the reaction results.

A series of optimization reactions can be carried out from 1 mM to 3 mM with an interval of 0.5 mM to determine the optimal Mg2+ 
concentration for each template and primer pair. Note: For real-time quantitative PCR, use the Mg2+concentration of 3 mM to 5 
mM.

■ Avoid containing complementary sequences at the 3’ end of the primers when designing primers. Avoid the sequence that can 
form internal hairpin structures. In addition, primers with similar Tm values should be considered in design.

■ The reaction system should not exceed 50 µl, otherwise the cDNA yield may be reduced.

How to improve the sensitivity of RT-PCR reaction

Two-step RT-PCR procedure

Primer annealing

First-strand cDNA synthesis

Target fragment amplification by PCR Target fragment amplification by PCR

PCR reaction using f irst-strand 
cDNA as template

Inactivate reverse transcriptase. PCR 
performed in the same system.

First-strand cDNA synthesis

Primer annealing

One-step RT-PCR procedure
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QuantScript RT Kit
——Rapid and efficient reverse transcription reaction on 50 ng-2 µg of total RNA

Kit Contents

Contents            25 rxn                 100 rxn

Quant Reverse 
Transcriptase
Oligo(dT)15(10 μM) 60 µl 240 µl
Random(10 μM) 60 µl 240 µl
10×RT mix 50 µl 200 µl
RNase-Free ddH2O 1 ml 2×1 ml
Super Pure dNTPs
(2.5mM each) 

60 µl 240 µl

25 µl             2×50 µl

(20 μl system) (20 μl system)

Cat.no. Package size
4992783 20 µl×25 rxn
4992784 20 µl×100 rxn

Description
Quantscript RT Kit (cDNA first strand synthesis kit) is specially 
prepared for the first step of two-step RT-PCR experiment. 
The product comprises a brand-new high-efficiency reverse 
transcriptase Quant Reverse Transcriptase, a reaction buffer 
and necessary reaction components for RT reaction. Total 
RNA or mRNA can be used as a template for efficient reverse 
transcription into complementary cDNA first strand with this kit, 
and further downstream experiments can be carried out.

Features
■ The reverse transcription efficiency can reach 90%.
■ The whole experiment can be completed in one step at 37℃ .
■ RNA template with high GC content and complex secondary 

structure can be read through.
■ It has good compatibility with subsequent PCR or quantitative 

PCR experiments and is compatible with various PCR 
thermostable polymerases.

Applications
■ Suitable for reverse transcription of total RNA template with 

amount of 50 ng-2 μg.
■ Real-time fluorescence quantitative RT-PCR.
■ Semi-quantitative PCR reaction.
■ 3'- and 5'- RACE, etc.

Storage Conditions
Store at -20℃ . 
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Kit Contents

Cat.no. Package size
4992294 50 μl×50 rxn

Description
The FastKing One Step RT-PCR Kit adopts the one-
step method to enable RT and PCR to be carried 
out in the same reaction system. No reagent needs 
to be added and the tube cover does not need to be 
opened in the reaction process, thus avoiding cross 
contamination between samples and improving 
the detection sensitivity. The 25×RT- PCR Enzyme 
Mix in the kit is a premixed mix form of TIANGEN 
novel reverse transcriptase (King RTase), antibody-
modified hot-start Taq DNA polymerase and RNase 
Inhibitor. It has stronger RNA affinity and thermal 
stability, extension capability to complex secondary 
structure RNA templates, and higher amplification 
efficiency and specificity to cDNA after reverse 
transcription. In addition, the 2× FastKing One 
Step RT-PCR MasterMix in this product is a new 
type of reaction system specially optimized for the 
above two key enzymes, which contains necessary 
ionic components, dNTPs, PCR stabilizers and 
enhancers. It ensures that King RTase and Taq 
polymerases have the best performance in the 
whole one-step reaction process. 

FastKing One Step RT-PCR Kit
——More efficient and sensitive one-step RT-PCR reagent

Experimental Example

Contents 50 rxn (50 μl system) 
2×FastKing One Step RT-PCR MasterMix 1.25 ml
25×RT-PCR Enzyme Mix 100 µl
RNase-free H2O 2×1 ml

Total RNA of foot-and-mouth disease virus and human tissue samples were extracted respectively. Reverse transcript 
and PCR the target fragments of different lengths using TIANGEN FastKing One Step RT-PCR Kit (1), relevant products 
from Supplier A (2) and Supplier B (3) and observe PCR products after electrophoresis. The results show that the band 
of FastKing One Step RT-PCR Kit is clear and bright, with no tailing and no non-specific bands, and 1 ng template can 
be well identified. The experimental results of TIANGEN are better than those of relevant products.

Species: foot-and-mouth disease virus.                                                                     Species: human. 
                     Fragment size:500 bp                                                                      Fragment size:1090 bp

100 ng template               10 ng template                 1 ng template               100 ng template             10 ng template               1 ng template

M         1           2         3          1          2        3          1           2          3          1           2          3         1          2         3         1          2        3

Features
■ Purity: Reverse transcription and PCR reactions are completed in one 

step to avoid cross contamination.
■ High Efficiency: Unique King reverse transcriptase with RT efficiency over 

95%.
■ Sensitive: As low as 1 ng templates can be accurately identified, 

especially for templates with low abundance.
■ Specificity: The antibody-modified Taq polymerase further improves the 

amplification efficiency and specificity.

Applications
It is suitable for detecting gene expression level in cells and tissues, cloning 
cDNA of specific genes and detecting RNA viruses. It is especially suitable 
for qualitative detection of low abundance templates.

Storage Conditions
Store at -20℃ .
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Experimental Example

Group 1: Reverse transcription without gDNase treatment;  Group 2: 
No gDNase treatment and no reverse transcription; Group 3: Reverse 
transcription after gDNase treatment; Group 4: gDNase treatment 
without reverse transcription.

Methods: Fluorescence quantitative PCR detection of the TNF-alpha 
gene (primer designed on exon with cDNA or genome as template) 
using 1 µg Hela cell RNA (with genome residue) as template.
Results: As shown in the figure, group 2 can reflect the residue of 
genome in RNA, group 3 can accurately reflect the true expression 
level of TNF-alpha, group 1 has errors in final quantitative results 
due to genome residue, and group 4 show that FastKing RT Kit can 
completely remove the residual genomic DNA in RNA.

Necessity of gDNA removal

The unavailability of fluorescence quantitative experimental data is the 
most concerning problem for scientific researchers, and non-specific 
amplification caused by genome pollution is one of the main reasons.
In an article published on Nature Protocol in 2008 dedicated to 
quantitative fluorescence experiments, it is clearly stated that genome 
contamination should be removed in advance when conducting 
quantitative fluorescence experiments. Therefore, performing genome 
removal step before fluorescence quantification to ensure that there is 
no potential threat from genome residues in the experimental results is 
a necessary condition for the experimental results to be approved by 
authoritative magazines.

Completely remove gDNA in 3 min

The new gDNase can efficiently 
and rapidly remove gDNA and 
reverse transcription can be 
directly carried out without 
complicated subsequent RNA 
purification steps.

Easy to use:  Supplied as 
premixed gDNA Buffer.
Fast and efficient: gDNA can be 
removed in 3 min.
Perfect compatibility: Through 
special optimization, it is perfectly 
compatible with RT reaction 
without phenol/chloroform 
extraction to reduce RNA loss.

Novel gDNase

Clearly stated the gDNA removal step

FastKing RT Kit (with gDNase)

Kit Contents

——Efficiently read all kinds of sequences and accurately identify low abundance templates

Contents
 25 rxn 100 rxn 1000 rxn

 (20 μl system) (20 μl system) (20 μl system) 
5×gDNA Buffer 50 μl 200 μl 10×200 μl
FQ-RT Primer Mix 50 μl 200 μl 10×200 μl
FastKing RT Enzyme Mix 25 μl 100 μl 10×100 μl
10×King RT Buffer 50 μl 200 μl 10×200 μl
RNase-Free ddH2O 1 ml 2×1 ml 10×2×1 ml

Cat.no. Package size
4992223 20 μl×25 rxn
4992224 20 μl×100 rxn
4992250 20 μl×1000 rxn

Description
The kit is an efficient, stable and fast reverse 
transcription system capable of removing 
genomic DNA pollut ion. The kit contains 
gDNase for eff iciently removing genomic 
DNA, thus effectively avoiding interference 
of genomic DNA in total RNA. The high-
efficiency reverse transcriptase FastKing RT 
Enzyme is a new type of modified reverse 
transcriptase, with a hydrophobic motif, which 
has stronger RNA affinity and thermal stability, 
thus further improving its reverse transcription 
efficiency and reaction rate, and making it more 
prominent in reading through RNA templates 
with high GC content and complex secondary 
structure and in stress resistance.

Storage Conditions
Store at -20℃

Features
■ High efficiency: The FastKing RT Enzyme is modified with hydrophobic 

motif, with RT efficiency more than 95%.
■ Sensitive: As low as 1 ng templates can be accurately identified.
■ Resistance: Capable of reverse transcription of complex templates, with 

perfect resistance to impurities.
■ Fast procedure: gDNA-free cDNA can be synthesized efficiently within 21 min.

Applications
The reverse transcribed cDNA can be used in conventional PCR, fluorescence 
quantitative PCR, cDNA library construction.
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21 min reaction in one-tube
It only takes 21 min to complete the gDNA removal and 
efficient reverse transcription process in the same tube 
without replacing the reaction tube and independent 
DNase I t reatment process. Compared with the 
traditional method that requires 12-step operation and 
140 min reaction, it greatly simplifies the operation steps 
and saves a lot of operation time.

Outstanding quality of King RTase
Ultra-high reverse transcription efficiency
——Reverse transcription efficiency is over 95%
The general reverse transcriptase has a reverse 
transcription efficiency of 40-60%, and cDNA yield can 
be increased by a higher RNA loading amount. King 
reverse transcriptase can achieve a reverse transcription 
efficiency of more than 95% due to its unique high 
affinity for RNA templates. Therefore, subsequent 
experiments can be satisfied without the need of a large 
amount of RNA input, which saves RNA and enables 
high purity and high yield of cDNA.

Easily read through complex templates
——Easily read through high GC and complex templates

Single-stranded RNA has a wide range of complex 
secondary structure regions due to hydrogen bonding 
between strands. Ordinary reverse transcriptase may 
lead to termination of reverse transcription when 
encountering complex secondary structure, thus unable 
to successfully complete cDNA synthesis. However, 
the new generation of King reverse transcriptase has 
a unique structural domain, which can destroy the 
hydrogen bond between RNA strands, thus opening the 
complex secondary structure of RNA and ensuring the 
smooth reverse transcription.

Figure 1. Reverse transcription of mouse RNA was performed using TIANGEN FastKing RT Kit (left) and 
relevant product of Supplier A (right), then MM5 gene was quantitively amplified using TIANGEN SuperReal 
PreMix Plus (SYBR Green). The amplification curve and melting curve were analyzed. The RNA input was 
1000 ng, 100 ng, 10 ng and 1 ng respectively. The results show that TIANGEN FastKing RT Kit has clear 
reverse transcription gradient and low Ct value, and has obvious advantages for reverse transcription of low 
abundance template (1 ng, blue arrow).

Figure 2. Reverse transcription of normal RNA template 
(red), template with large phenol residue (green) and 
template with alcohol residue (blue) of rats using TIANGEN 
FastKing RT Kit and relevant product of Supplier A 
respectively, quantify RNC genes using TIANGEN 
SuperReal PreMix Plus (SYBR Green), and amplification 
curves and Ct values were analyzed. The results show 
that TIANGEN FastKing RT Kit has the lowest quantitative 
Ct value after reverse transcription and excellent stress 
resistance, and has obvious advantages for templates with 
high impurity residues.

FastKing RT Kit

gDNA removal

Performance comparison of reverse 

transcriptase from different sources: 

Compared with M-MLV and AMW 

series reverse transcriptase without 

RNaseH activity, King Reverse 

Transcriptase has obvious advantages 

in reverse transcription efficiency.

Secrets of King family to easily read through complex templates

Traditional reverse transcriptase cannot 
open the complex secondary structure, 
reverse transcriptase falls off and the 
reaction is terminated.

King reverse transcriptase has the ability 
to open secondary structure and can 
smoothly reverse transcript complex 
structural regions.

23.21            25.57

23.4              28.85

23.61            28.57

Normal template
Template with 
phenol residue

Template with 
alcohol residue

Mean Ct- 
FastKing 

RT Kit

Mean Ct- 
Product from 

Supplier A
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FastKing gDNA Dispelling RT SuperMix
——gDNA removal and reverse transcription in 18 minutes

Experimental Example

Experimental example 1. cDNA 
was synthesized using one-step 
reverse quantitative reagents of 
TIANGEN FastKing gDNA Dispelling 
RT SuperMix, relevant products 
from Supplier A and Supplier B 
respectively. Detect the RN5 gene 
of mice using TIANGEN Talent 
qPCR PreMix (SYBR Green), and 
the amplification curve, melting 
curve and standard curve were 
a n a l y z e d .  T h e  r e s u l t s  s h o w 
that TIANGEN FastKing gDNA 
Dispelling RT SuperMix has the 
highest quantitative Ct value after 
reverse transcription and excellent 
stress resistance, and has obvious 
advantages for templates with high 
impurity residues.

                         FastKing gDNA Dispelling RT SuperMix
 500 ng 200 ng 100 ng 50 ng 10 ng
TIANGEN ND ND ND ND ND
Supplier A 32.78 35.90 ND ND ND
Supplier B 29.80 31.38 33.33 33.36 37.03
NRT 23.82 25.30 26.60 28.09 35.04

Experimental example 2. cDNA was synthesized using one-step reverse 
quantitative reagents from TIANGEN FastKing gDNA Dispelling RT 
SuperMix, relevant products from Supplier A and Supplier B, respectively. 
Detect human HsG gene using TIANGEN Talent qPCR PreMix (SYBR 
Green),  and manually add different concentrations of genomic DNA to 
detect the gDNA removal ability of different reagents. Ct results show that 
TIANGEN FastKing gDNA Dispelling RT SuperMix has excellent ability 
to remove genomic DNA. up to 500 ng of genomic DNA residue can be 
removed perfectly without affecting the results. ND: Not detected. NRT: 
Detection of the mix without reverse transcription.

TIANGEN Supplier A Supplier B

Cat.no. Package size
4992226 20 μl×25 rxn
4992227 20 μl×100 rxn
4992251 20 μl×1000 rxn

Kit Contents

Contents 25 rxn 100 rxn 1000 rxn 
 (20 μl system) (20 μl system) (20 μl system) 
5×FastKing-RT SuperMix 100 μl 400 μl 10×400 μl
RNase-Free ddH2O 1 ml 2×1 ml 20×1 ml

Description
This product is a highly eff icient, stable, 
fast reverse transcription premix that can 
remove genomic DNA contamination. 5× 
FastKing-RT SuperMix contains not only all 
reagents required for reverse transcription 
reaction in RT- PCR, but also thermosensitive 
gDNAse for efficient removal of genomic DNA. 
FastKing RT Enzyme is a new type of reverse 
transcriptase by molecular modification. It has 
outstanding performance in the aspects of 
RNA template with high GC content, complex 
secondary structure and stress resistance.  
The thermosensitive gDNase has fast effect, 
high efficiency and short reaction time, and will 
not affect cDNA quality after treating residual 
genomic DNA. The combination of the two 
enzymes enable the depletion of the residual 
genome and the reverse transcription reaction 
simultaneously, thus greatly facilitating the 
reverse transcription reaction.

Storage Conditions
Store at -20℃ . 

Features
■ Fast: One-step to complete genome removal and efficient reverse 

transcription within 18 minutes by only adding templates.
■ High efficiency: The reverse transcriptase is modified with a hydrophobic 

motif, with RT efficiency exceeding 95%.
■ Sensitive: As low as 1 ng templates can be accurately identified.
■ Simple and easy: The exclusive thermosensitive DNase has fast effect, high 

efficiency with shorter reaction time, and will not affect cDNA.

Applications
The reverse transcribed cDNA can be used in conventional PCR, fluorescence 
quantitative PCR, cDNA library construction, SAGE (Serial Analysis of Gene 
Expression), primer extension and other conventional experiments.
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Kit Contents Description
The kit provides all reagents for synthesizing the first strand 
of cDNA, wherein TIANScript II RTase is an improved 
Moloney murine leukemia virus reverse transcriptase 
(M-MLV), and the improved new RTase has higher template 
affinity and lower RNase H activity, thus enabling it to read 
through complex secondary structure templates and reverse 
transcript long fragment cDNA in the synthesis process of 
the first strand of cDNA. The 5×TIANScript II RTase Buffer 
provided in the product has been carefully optimized, which 
not only ensures the high-efficiency enzyme activity of 
the new RTase, but also widens the input range of RNA 
template amount, making the reverse transcribed cDNA 
have better quality for subsequent experimental analysis.

Features
■ High enzyme activity and efficiency: High reverse 

t ranscr iptase act iv i ty and good compat ib i l i ty in 
subsequent experiments.

■ Wide substrate range: Suitable for all RNA, especially 
RNA templates with complex secondary structures.

■ Long RT length: The synthesis of the cDNA first strand 
can reach 12 kb.

■ Simple operation: Simply add the required components in 
one step without adding any reagent in the middle.

Applications
■ Synthesis of cDNA first strand.
■ Construction of cDNA library.
■ One-step RT-PCR.
■ RACE analysis.

Storage Conditions
Store at -20°C.

——Suitable for templates with complex secondary structures and efficient 
synthesis of long-chain cDNA

Experimental Example

TIANScript II RT Kit

Method: Reverse transcription: refer to the instruction manual of TIANScript II 
RT Kit.
Results: The above gel picture shows the amplification results of 10 target 
genes with different lengths after reverse transcription of 1 µg of total RNA. 2 µl 
of reverse transcription products were loaded per lane.
Amplification system (PCR): 20 µl;  Sample load: 5 µl;
Marker: D15000+1 kb DNA Ladder; Gel concentration: 1%;  
Electrophoresis conditions: 6 V/cm, 20 min
Diagram of each lane: M: DNA Marker; 1: Product length: 120 bp;  2: Product 
length: 1 kb;  3: Product length: 2.5 kb; 4: Product length: 3.2 kb;  5: Product 
length: 4.6 kb; 6: Product length: 6.8 kb;  7: Product length: 7.6 kb; 8: Product 
length: 8.9 kb;  9: Product length: 10 kb; 10: Product length: 12 kb;

M          1             2             3            4            5             6             7            8           9          10

Materials: total RNA of human adherent cells.
RT-PCR starting amount: 2 µl reverse transcription product (50 ng/µl)
Method: Reverse transcription: refer to to the instruction manual of TIANScript II 
RT Kit.
Results: The above gel picture shows the amplification results of 6 target genes 
with different lengths after reverse transcription of 1 µg total RNA of human 
adherent cells using M-MLV from Supplier A and TIANGEN TIANScript II RT Kit.
Amplification system (PCR): 20 µl;  Sample load: 5 µl;
Marker: DNA MarkerIII;  Gel concentration: 1%;
Electrophoresis conditions: 6 V/cm, 20 min.
Diagram of each lane: M: DNA Marker; 1: Amplification results of the cDNA reverse 
transcribed using TIANScriptII RT Kit; 2. Amplification results of the cDNA reverse 
transcribed using relevant product from Supplier A. The length of gene 1 product is 
1.3 kb;  The length of gene 2 product is 3.0kb;  The length of gene 3 product is 5.0 
kb;  The length of gene 4 product is 7.5 kb.

M        1             2            1            2              1             2             1            2       

Comparison of efficiency and specificity of TIANScript II RT Kit 
and products from other suppliers in reverse transcription of 
long templates

Reverse transcription ability of TIANScript II RT Kit for 
different length fragments

Gene 1                 Gene 2                 Gene 3                  Gene 4  

Cat.no. Package size
4992910 20 µl×25 rxn
4992911 20 µl×100 rxn

Contents                          25 rxn               100 rxn

TIANScript II RTase(200 U/µl) 25 µl 100 µl
Oligo (dT)15(10 µM) 60 µl 240 µl
Random (10 µM) 60 µl 240 µl
5×TIANScript II RTase Buffer 150 µl  500 µl 
RNase-Free ddH2O 1 ml 2×1 ml
Super Pure dNTPs(10 mM, each) 30 µl 120 µl
RNasin (40 U/µl) 15 µl 2×30 µl

(20 μl system) (20 μl system)
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The target sequence is not expressed in the analyzed tissues.
 ——Try other tissues.

A-5

PCR reaction fails
 ——For two-step RT-PCR, the cDNA template in the PCR step cannot exceed 1/5 of the reaction volume.

A-6

Poor design of gene-specific primers
——Follow the same principles for amplification 
primer design.

A-2

RNA contaminated with genomic DNA
 ——Treat RNA with PCR-grade DNase I. Set up 
a control reaction without reverse transcription to 
detect DNA contamination.

Forming of primer dimer
 ——Design primers without complementary 
sequences at the 3’ end.

A-3

A-4

Too high Mg2+ concentration
 ——Optimize Mg2+ concentrat ion for each 
template and primer combination.

A-5

Non-specific annealing of primers and templates
——The 3’-end of primers should not  contain 2-3 
dG or dC. Use Gene-specific primers in the first 
strand synthesis instead of random primers or 
oligo(dT). Use a higher annealing temperature in 
the first few cycles, and then a lower annealing 
temperature. Use hot-start Taq DNA polymerase 
for PCR to improve the specificity of the reaction.

A-1
Q Non-specific bands appears

Contaminated with foreign DNA
 ——Use aeroso l - res is tan t t ips and UDG 
enzymes.

A-6

Q Smear bands

The content of the first strand product is too high
——Reduce the amount of the first strand product 
in the conventional PCR reaction step.

A-1

Too high primer amount in PCR reaction
——Reduce primer input.

A-2

Too many cycles
——Optimize PCR reaction conditions and reduce 
PCR cycle number.

A-3

Too low annealing temperature
——Increase annealing temperature to prevent 
non-specific initiation and extension.

A-4

Non-specific amplification of oligonucleotide 
fragments generated by DNase degradation of 
DNA 
——Extract high-quality RNA to prevent DNA 
contamination.

A-5

Small amount of starting RNA
——Increase the amount of RNA. For RNA samples less than 50 ng, 0.1 µg to 0.5 µg acetyl BSA can be used in the 
first strand cDNA synthesis.

A-4

Frequently Asked Questions for RT-PCRQ&A

RNA is degraded
——Purify high quality RNA with no contamination.  The material from which RNA is extracted should be as fresh 
as possible to prevent RNA degradation.  Analyze RNA integrity on denatured gel before RT reaction. After RNA 
extraction, it should be stored in 100% formamide. If RNase inhibitor is used, the heating temperature should be 
<45°C, and the pH should be less than 8.0, otherwise the inhibitor will release all bound RNase. Moreover, RNase 
inhibitor should be added in solutions containing ≥ 0.8 mM DTT.

A-1
Q Little or no RT-PCR product

RNA contains inhibitors of reverse transcription reactions
——Reverse transcription inhibitors include SDS, EDTA, glycerol, sodium pyrophosphate, spermidine, formamide, 
guanidine salt, etc. Mix the control RNA with the sample, and compare the yield with the control RNA reaction to check 
whether there is an inhibitor. Wash RNA precipitation with 70% (v/v) ethanol to remove inhibitors.

A-2

Insufficient annealing of primers used for synthesizing the first strand of cDNA
——Determine that the annealing temperature is suitable for the primers used in the experiment. For random 
hexamers, it is recommended to keep the temperature at 25°C for 10 min before reaching the reaction temperature. 
For gene-specific primers (GSP), try other GSP, or switch to oligo(dT) or random hexamer.

A-3
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      How to choose primers for RT-PCR?
RT-PCR is to reverse transcribe RNA into cDNA, and then use the reverse transcribed cDNA as a template for PCR 
reaction to amplify the target fragment. Choose either random primers, Oligo dT and gene specific primers according 
to the specific conditions of the experiment. All the above primers can be used for short eukaryotic cell mRNA without 
hairpin structure.
Random primer: Suitable for long RNA with hairpin structure, as well as all kinds of RNA such as rRNA, mRNA, tRNA, 
etc. They are mainly used for RT-PCR reaction of single template.
Oligo dT: Suitable for RNA with PolyA tailing (prokaryotic RNA, eukaryotic Oligo dT rRNA and tRNA do not have PolyA 
tails). Because Oligo dT is bound to PolyA tail, the quality of RNA samples is required to be high, and even a small 
amount of degradation will greatly reduce the amount of full-length cDNA synthesis.
Gene-specific primer: Complementary to the template sequence, suitable for situations where the target sequence is known.

      How to confirm the success of RNA reverse transcription to the first strand cDNA?
There are two ways:
1. Internal reference method: In theory, cDNA is DNA fragments of different lengths, so the result of electrophoresis is smear. 
If RNA abundance is low, no product will show in electrophoresis, but this does not mean no product will be amplified by 
PCR. In general, internal reference can be used to detect cDNA. If the internal reference has results, the quality of cDNA can 
be basically guaranteed (in a few cases, if the target gene fragment is too long, there may be exceptions).
2. If there is a known gene amplified by this template, it can be verified by the primers of this gene. The amplification 
of internal reference does not necessarily mean that there is no problem with cDNA. Because internal reference has 
high abundance in cDNA, it is easy to amplify. If cDNA is partially degraded for various reasons, from the perspective 
of probability, PCR results of low abundance target genes will be greatly affected. While internal reference is still high in 
abundance, the amplification will probably not be affected.

      RT-PCR can expand internal reference genes but not target genes
Partially degrade of RNA. Detect the integrity and purify of RNA
The RNA contents of different species may be different, but in general, the extracted total RNA should contain two 
clear 28S and 18S bands in gel electrophoresis, and the brightness of the former band should be twice as high as 
that of the latter. The 5S band indicates that RNA has been degraded, and its brightness is proportional to the degree 
of degradation. The successful amplification of internal reference does not mean that there is no problem with RNA, 
because the internal reference is in high abundance, RNA can be amplified so long as the degradation is not severe. 
The OD260/OD280 ratio of pure RNA measured by spectrophotometer should be between 1.9 and 2.1. A small amount 
of protein impurity in RNA will reduce the ratio. As long as the value is not too low, RT will not be affected. What matters 
the most for RT is RNA integrity.

      How to confirm the success of RT?
The extension of the internal reference gene can only indicate that RT has succeeded, but it is not necessarily related 
to the quality of the cDNA strand. Because the internal reference fragments are generally small in size and high in 
expression, they are easier to be successful in reverse transcription. However, the size and expression of target gene 
varies from gene to gene. The cDNA quality cannot be judged only by internal reference especially for the target 
fragments longer than 2 kb.
Some samples have complex secondary structures, or have rich GC content, or are precious with low abundance. In these 
cases, appropriate reverse transcriptase should be selected according to the size of the target fragment and the sample. 
For RNA templates with high GC content and complex secondary structure, it is difficult to open the secondary structure 
at low temperature, or with common reverse transcriptase . For these templates, Quant Reverse Transcriptase can be 
selected, since its reverse transcription performance is obviously better than that of M-MLV series reverse transcriptase, 
which can reverse transcribe various RNA templates efficiently and transcribe RNA into cDNA first strand to the maximum 
extent.  When using general reverse transcriptase kit, 20 µl system can only effectively reverse transcribe 1 µg of total 
RNA. Please pay attention to the maximum RT capacity of kit. If the template is added in excess, reverse transcription will 
favor the RNA with high abundance. Therefore, it is better not to exceed the maximum capacity of the system.

        How to confirm the success of PCR reaction
The internal reference can only show that the template cDNA is effective, but even the tissue cDNA template with good 
quality cannot guarantee that the target gene can be amplified well, which also depends on the normal expression 
amount of the gene in the tissue cDNA. 
The expression level of the target gene of the template used should be checked or RNA should be re-extracted to 
determine the tissues or cells with high expression of the target gene. If the PCR product of the target fragment does 
not even contain dimers, it should be the problem of the primers. Increase the amount of primers or use specific primers 
for the reverse transcription, i.e. reverse transcription can be carried out by replacing random primers with downstream 
primers. The conditions of reverse transcription are related to the activity of reverse transcriptase, so no changes are 
required. In addition, the internal reference gene can be easily amplified, so the amplification conditions of the internal 
reference gene are not necessarily suitable for the target gene, and the PCR conditions should be optimized according 
to the designed primers. If conventional PCR cannot amplify the target gene, hot-start PCR can be applied instead.

Q
A-1

Q   
A-1

Q   
A-1

Q   
A-1

Q   
A-1
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       RT-PCR cannot amplify the internal reference gene
Determine if RNA is degraded severely and if RT is successful
In general, the reason for the failure of internal reference amplification is often caused by serious RNA degradation. 
Another possible reason is reverse transcription failure. Internal reference cannot be used as a standard to judge the 
quality of cDNA single strand, but it can be used as a standard to judge whether reverse transcription is successful if 
there’s no problem of the RNA quality. The most important thing in the reverse transcription process is to maintain a 
constant temperature and a constant reaction system in order to improve the reaction efficiency.
Determine whether the primers for amplifying internal reference genes are reliable and if there’s any problems with 
reagents used in PCR.

When detecting RNA level for relative quantification, is it necessary to reverse transcribe into 
cDNA under the condition that the RNA concentration of each sample is consistent?

For relative quantification, RNA must be quantified before reverse transcription, which is also required in many reverse 
transcription kits, for example, quantify the RNA input as 1 μg. Since the reverse transcribed cDNA is a mixed solution, 
including RNA, oligo dT, enzyme, dNTP, and even a little DNA residue, deviation will be caused, so it is impossible 
to accurately quantify the cDNA. Therefore, RNA quantification is necessary. Considering the reverse transcription 
efficiency is the same among different samples, the amount of cDNA obtained should be the same, and the quantitative 
analysis can show the comparison of expression levels of different genes in the same amount of total RNA. When 
performing relative fluorescence quantitative PCR, quantitative cDNA may not be required after reverse transcription 
because the internal reference gene can be acted as reference. 

Is it possible to reverse transcript long fragments?
It is mainly related to the genes, and reverse transcription of long fragment is not feasible for most genes. Firstly, the 
efficiency of reverse transcription is far lower than that of PCR. Secondly, the GC rich region and secondary structure 
of many genes restrict both reverse transcription and PCR. Finally, the fidelity and amplification efficiency of PCR 
are difficult to guarantee at the same time. In the process of reverse transcription, no one can guarantee to get long 
fragment for low copy genes, especially using oligo dT. As for 5’ UTR with more GC, it is even more difficult. Therefore, 
it is still a reasonable method to reverse transcript with random primers, find the natural cleavage sites in the target 
fragment, amplify by segments, and then perform the restriction digestion and ligation. In general, it is difficult to directly 
amplify fragments larger than 2 kb, but it is not always impossible to obtain:
1.First of all, guarantee the integrity of RNA/mRNA, and TRIZOL extraction is prefered.
2.M-MLV RT-PCR kit can be directly used. Extend annealing time and increase cycle number in the amplification 

process properly.  Alternatively, nested PCR can be applied, or carry out one or two reactions first with appropriately 
extended denaturation and extension time before normal PCR amplification, which may help to extend fragments. Pay 
attention to the fidelity of the polymerase.

3.Long Taq can be used in PCR to obtain ideal results.
4.For protein expression application, high fidelity polymerase should be applied.

The product features of Quant/King Reverse Transcriptase and its difference from TIANScript 
M-MLV.

There are two kinds of reverse transcriptase offered by TIANGEN: Quant/King RTase and TIANScript M-MLV. The main 
difference between them is input amount of templates.
Quant is a unique reverse transcriptase, which is different from the commonly used M-MLV derived from Moloney 
murine leukemia virus. Quant is a new high-efficiency reverse transcriptase recombinantly expressed by engineering 
Escherichia coli. Quant is suitable for amplifying 50 ng-2 µg of RNA with high reverse transcriptional activity and high 
yield. Compared with ordinary MMLV or AMV, Quant’s biggest characteristic is that it has very strong affinity with RNA 
templates and can reverse transcript complex templates without high temperature denaturation. For templates with 
higher GC content, the reverse efficiency is higher. However, this reverse transcriptase has RNase H activity, which may 
affect the length of cDNA product (suitable for < 4.5 kb templates). For conventional reverse transcription, TIANScript 
MMLV reverse transcriptase is recommended. This RTase is a modified enzyme with very weak RNase H activity, which 
is suitable for long (> 5 kb) cDNA synthesis.

How to choose between one-step and two-step RT-PCR?
One-step reverse transcription and PCR amplification are completed in the same tube without opening the tube cover 
between cDNA synthesis and amplification, which is helpful to reduce contamination. Since all cDNA samples obtained 
are used for amplification, the sensitivity is higher, with a minimum of 0.01 pg of total RNA. For successful one-step RT-
PCR, gene-specific primers are generally used to initiate cDNA synthesis.
The two-step method, namely reverse transcription and PCR amplification is carried out in two steps. Firstly reverse 
transcription is carried out from an RNA template to obtain cDNA, and the obtained cDNA is subjected to one or more 
different PCR reactions. The two-step method can use oligo(dT) or random primers to guide the synthesis of the first 
strand of cDNA, and can reverse transcribe all mRNA information from a specific sample. 

A-1
Q

A-2

Q
A-1

Q
A-1

Q
A-1

Q
A-1
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Generally speaking, the one-step method is more convenient and can be applied to analysis of a large number of samples or 
quantitative PCR. The two-step method has greater flexibility in selecting polymerase and primers. However, it should be noted that 
in the one-step method, since reverse transcription and PCR reactions are carried out in the same reaction system and the same 
reaction buffer is used, the two reaction conditions cannot be optimized simultaneously, and the reverse transcription efficiency is 
very low in some PCR reaction buffers, so it is generally not recommended.

Purpose Recommendation

RT and PCR using different primers Two-step RT-PCR system

High sensitivity One-step RT-PCR system

High specificity Two-step RT-PCR system containing appropriate DNA polymerase

High fidelity Two-step RT-PCR system containing appropriate DNA polymerase

RT and PCR of long templates Two-step RT-PCR system using Long Taq for PCR amplification
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City University of Hong Kong

Central China Normal 
University

Institute of Zoology, Chinese 
Academy of Sciences

Nature 43.07 FastQuant 
   

Nature   RNA extraction/
Biotechnology 31.864 QuantScript Peking University

Nature   RNA extraction/
Biotechnology 31.864 QuantScript Peking University

Immunity 21.522 TIANScript Tsinghua University

Cell Research 17.848
 RNA extraction /

  FastQuant 
Xiamen University

Cell Research 17.848 FastQuant 
   

Science Translational 
Medicine 17.161 FaskKing Nankai University

  RNA extraction/
Cell Host & Microbe 15.753

 FastKing 

Nature Microbiology 14.3 FastQuant 

  RNA extraction/Nature Plants 13.297
 /FastQuant 

Yunnan Normal University

Science Advances 12.804 FastQuant 

Nature 
Communications 11.878 FaskKing 

Nature   RNA extraction/
Communications 11.878 FastKing/SuperReal 

Nature   FastQuant/ 
Communications 11.878 SuperReal  

Nature 
Communications 

11.878 TIANScript Xiamen University

Nature   FastKing/
Communications 11.878 SuperReal 

Nature 
Communications 11.878 QuantScript                 Yunnan University

Nucleic Acids  RNA extraction/ 
Research 11.147 FastKing 

Nucleic Acids   DNA extraction/
Research 11.147 FastQuant/SuperReal 

Molecular architecture of lineage allocation and 
tissue organization in early mouse embryo 

Genome-wide screening for functional long 
noncoding RNAs in human cells by Cas9 
targeting of splice sites

Programmable RNA editing by recruiting 
endogenous ADAR using engineered RNAs 

S lc6a8-Med ia ted Crea t ine Uptake and 
Accumula t ion Reprogram Macrophage 
Polarization via Regulating Cytokine Responses

Tom20 senses iron-activated ROS signaling to 
promote melanoma cell pyroptosis 

Distinct enhancer signatures in the mouse 
gastrula del ineate progressive cel l fate 
continuum during embryo development 

Derepression of co-silenced tumor suppressor 
genes by nanoparticle-loaded circular ssDNA 
reduces tumor malignancy

The Nuclear Matrix Protein SAFA Surveils Viral 
RNA and Facilitates Immunity by Activating 
Antiviral Enhancers and Super-enhancers

Cryptococcus neoformans sexual reproduction 
is controlled by a quorum sensing peptide

Generation of self-compatible diploid potato by 
knockout of S-RNase

Fear extinction requires ASIC1a-dependent 
regulation of hippocampal-prefrontal correlates

TSPAN15 interacts with BTRC to promote 
oesophageal squamous cel l carc inoma 
metastasis via activating NF-κB signaling

Sensing of cytosolic LPS through caspy2 pyrin 
domain mediates noncanonical inflammasome 
activation in zebrafish

Identifying and characterizing SCRaMbLEd 
synthetic yeast using ReSCuES

Oncogenic potential of truncated RXRα during 
colitis-associated colorectal tumorigenesis by 
promoting IL-6-STAT3 signaling 

An integrated genomic regulatory network 
of virulence-related transcriptional factors in 
Pseudomonas aeruginosa 
Adiponect in receptor PAQR-2 signal ing 
senses low temperature to promote C. elegans 
longevity by regulating autophagy 
Maintenance of translational elongation rate 
underlies the survival of Escherichia coli during 
oxidative stress
H2A.Z.1 crosstalk with H3K56-acetylation 
controls gliogenesis through the transcription 
of folate receptor 

Selected published papers using TIANGEN RT-PCR products

Topic                                          Journal        IF             Product                       Institution

Shanghai Institute of Biochemistry 
and Cell Biology, CAS

Shanghai Institute of 
Biochemistry and Cell 
Biology, CAS

Peking University Health 
Science Center

Institute of Microbiology, 
Chinese Academy of Sciences

Shanghai Jiao Tong University 
School of Medicine

Sun Yat-sen University Cancer 
Center

East China University of 
Science and Technology

Shenzhen Institutes of 
Advanced Technology, 
Chinese Academy of Sciences
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Title                                   Journal               IF             Product used                     Institution 

A PIF7-CONSTANS-Centered Molecular 
Regulatory Network Underlying Shade-
Accelerated Flowering
LORELEI-LIKE GPI-ANCHORED PROTEINS 
2/3 Regu la te Po l len Tube Growth as 
Chaperones and Coreceptors for ANXUR/
BUPS Receptor Kinases in Arabidopsis
A GmNINa-miR172c-NNC1 Regulatory 
Network Coordinates the Nodulation and 
Autoregulation of Nodulation Pathways in 
Soybean
RECEPTOR-LIKE KINASE 902 Associates with 
and Phosphorylates BRASSINOSTEROID-
SIGNALING KINASE1 to Regulate Plant 
Immunity
Paracrine and epigenetic control of CAF-
induced metastasis: the role of HOTAIR 
stimulated by TGF-ß1 secretion 
Reverse Evolution of a Classic Gene Network in 
Yeast Offers a Competitive Advantage
Probing the Function of Metazoan Histones with 
a Systematic Library of H3 and H4 Mutants
C o m p r e s s i o n  G e n e r a t e d  b y  a  3D 
Supracellular Actomyosin Cortex Promotes 
Embryonic Stem Cell Colony Growth and 
Expression of Nanog and Oct4
Organic cation transporter 3 (Oct3) is a distinct 
catecholamines clearance route in adipocytes 
mediating the beiging of white adipose tissue 
MORC2 regulates C/EBPα-mediated cell 
differentiation via sumoylation
JOSD1 inhibits mitochondrial apoptotic 
signalling to drive acquired chemoresistance 
in gynaecological cancer by stabilizing MCL1 
Circular RNA cESRP1 sensitises small cell lung 
cancer cells to chemotherapy by sponging miR-
93-5p to inhibit TGF-β signalling 
The Schizophrenia Susceptibility Gene OPCML 
Regulates Spine Maturation and Cognitive 
Behaviors through Eph-Cofilin Signaling

Expanded Expression Landscape and 
Prioritization of Circular RNAs in Mammals

From Hyper- to Hypoinsulinemia and Diabetes: 
Effect of KCNH6 on Insulin Secretion

  RNA extraction/
Molecular Plant 10.812

 FastQuant 
Fudan University

Molecular Plant 10.812 FastQuant 

  RNA extraction/
Molecular Plant 10.812

 FastKing 

Molecular Plant 10.812 FastQuant 

  FastQuant/
Molecular Cancer 10.679

 SuperReal 
Tianjin Medical University

Current Biology 9.193 FastQuant 

  RNA extraction/
Developmental Cell

 
9.19

 FastQuant 

Cell Systems 8.64 FastQuant/SuperReal Tsinghua University

  DNA extraction/
PLOS Biology  8.386

 FastKing 
Tsinghua University

Cell Death and   RNA extraction/
Differentiation 8.086 FastKing China Medical University

Cell Death and 
Differentiation 8.086 QuantScript 

Cell Death and    
Differentiation 8.086 FastQuant/Talent 

Cell Reports 7.815 QuantScript 
   

Cell Reports 7.815 FastKing 
   

Cell Reports 7.815 DNA extraction/RNA  
  extraction/FastQuant

East China Normal 
University

Huazhong Agricultural 
University

Fujian Agriculture and 
Forestry University

Institute of Microbiology, 
Chinese Academy of Sciences

ShanghaiTech University

Peking Union Medical 
College

Zhujiang Hospital of 
Southern Medical University

Peking University Sixth 
Hospital

Beijing Institutes of Life 
Science, Chinese Academy 
of Sciences

Beijing Tongren Hospital, 
Capital Medical University
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Products Guide: 
Fluorescent Quantitative PCR Product Series 

Dye method

SYBR Green

Saturated dye 
EvaGreen

4992929/4992881/4992904 RealUniversal Color 
PreMix (SYBR Green) 

4992214/4992215/4992248 SuperReal PreMix Plus 
(SYBR Green) 

4992217/4992218/4992249 FastFire qPCR 
PreMix (SYBR Green)

4992887/4992779 miRcute Plus miRNA qPCR 
Kit (SYBR Green)

4992778/4992886 lnRcute lncRNA qPCR Kit 
(SYBR Green)

4992885 Quant One Step RT-qPCR Kit 
(SYBR Green)

4992776/4992873 HRM Analysis Kit (EvaGreen)

4992290/4992291/4992305 SuperReal PreMix (Probe) 

4992883/4992884 SuperReal PreMix Color (Probe) 

One-step

One-step

4992220/4992221 FastFire qPCR PreMix (Probe)

4992882/4992775/4992866 Talent qPCR PreMix
(SYBR Green) 

4992777/4992876/4992902 SuperReal PreMix 
Color (SYBR Green) 

4992292/4992293 FastKing One Step RT-qPCR 
Kit (Probe)

4992874/4992875 TIANexact Genotyping 
qPCR PreMix (Probe)

R
eal-tim

e PC
R

 Products

Probe method
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Product Guide : qPCR Product Series

In the field of fluorescence quantitative PCR, TIANGEN has innovatively developed ——SuperReal series of dual-enzyme 
fluorescence quantitative reagents with strong specificity and high amplification efficiency, allowing you to obtain the best 
experimental results, and the FastFire series, which is the fastest fluorescent quantitative reagent in the market that can improve 
your work efficiency and saves experiment time. In addition, TIANGEN also provides sensitive and efficient Genotyping reagents of 
dye-based and probe-based methods for genotyping, SNP identification and other research.

SYBR Green Product Series

Probe Method and Genotyping Product Series
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■ Specificity: Fluorescence quantitative PCR has the dual specificity of primer (dye method) and probe (probe method), so the 
specificity is greatly improved compared with traditional PCR.

■ Sensitivity: The sensitivity of fluorescence quantitative PCR is usually 102 copies /ml, and the linear range is very wide, ranging 
from 0 to 1011 copies /ml for logarithmic phase analysis. Generally speaking, the number of pathogens in clinical specimens is 
0-1010 copies. In this range, fluorescence quantitative PCR is very accurate without the need to dilute the specimens.

■ Reproducibility: The fluorescence quantitative PCR results are quite stable because the threshold is set at the exponential 
amplification period. At this stage, the concentration of each reaction component is relatively stable, and the logarithm of CT and 
fluorescence signal is linear. Compared with the endpoint method, CT value is more stable and more accurate to reflect the copy 
number of the starting template.

■ Safety: No follow-up PCR operation steps, reducing the risk of product contamination.

Features of real-time fluorescence quantitative PCR

Applicability of real-time fluorescence quantitative PCR
■ Quantification of nucleic acid: For example, quantification of RNA and DNA.
■ Qualitative analysis of nucleic acid: Such as SNP analysis, genotype analysis, RNA mutation analysis, melting curve analysis, etc.

Principle of real time PCR 

Real-time fluorescence quantitative PCR technology (Real-Time PCR) is to realize quantitative and qualitative analysis of initial 
template by real-time detection of fluorescence signals of each circulating product in PCR amplification reaction. In the real-time 
fluorescence quantitative PCR reaction, a fluorescent chemical substance is introduced. As the PCR reaction progresses, the PCR 
reaction products accumulate continuously, and the fluorescence signal intensity increases proportionally. A fluorescence intensity 
signal is collected after each cycle, so that we can monitor the change of product quantity through the change of fluorescence intensity.

Quantitative principle
Fluorescence quantitative PCR involves three basic concepts:

Baseline

In the first few cycles of the PCR amplification reaction, the fluorescence signal changes little and approaches a straight line, which 
is the baseline.

Threshold setting

Generally, the fluorescence signal of the first 15 cycles of PCR reaction is taken as the fluorescence background signal. The 
fluorescence threshold is 10 times of the standard deviation of the fluorescence signal of the 3-15 cycles of PCR. The fluorescence 
threshold is set at the exponential phase of PCR amplification.

CT value

CT value is the number of cycles when the fluorescence signal in each PCR reaction tube reaches a set threshold. Research shows 
that the CT value of each template has a linear relationship with the logarithm of the starting copy number of the template. The more 
the starting copy number, the smaller the CT value, and vice versa. A standard curve can be drawn by using a standard product with 
a known starting copy number, wherein the horizontal axis represents the logarithm of the starting copy number and the vertical axis 
represents the CT value. Therefore, as long as the CT value of the unknown sample is obtained, the starting copy number of the 
sample can be calculated from the standard curve.

Principle and Application of Real-time PCR Technology
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Dye 1 is suitable for templates with few copies, dye 2 is suitable for templates with medium copies, and dyes 3-4 are 
suitable for templates with rich copies.

Summary of dyes used in different Real Time PCR instruments

ABI PRISM 7700  ROX FAM  HEX, JOE, VIC       —    —

ABI PRISM 7000 
ROX FAM  HEX, JOE, VIC      Bodipy TMR,NED     — /7900HT      

ABI 7300 ROX FAM  HEX, JOE, VIC      Bodipy TMR,NED     —      

ABI 7500   ROX FAM  HEX, JOE, VIC      Bodipy TMR, NED    Alexa Fluor 647, Cy5     

iCycler iQ and iQ5 Not required  FAM 
 HEX, JOE               

Texas Red, ROX   Cy5
     

    TET, VIC   

LightCycler 2.0  Not required  FAM  HEX, JOE, VIC      Texas Red, ROX
   Alexa Fluor 660, Bodipy 

       630/650, Pulsar 650     

Mx3000Pm 
Not required FAM  HEX, JOE, VIC      Texas Red, ROX   Cy5

     
Mx3005Pm     

Rotor-Genem 3000  Not required FAM  HEX, JOE, VIC  Texas Red,ROX   Cy5  

Fluorescence materials
Fluorescent chemical materials used in fluorescence quantitative PCR can be divided into two categories: fluorescent dyes and 
fluorescent probes. The fluorescent dye is mainly represented by SYBR Green I, which is a non-specific fluorescent chemical 
material. Fluorescent probes include Taqman, molecular beacons, fluorescent labeled primers, hybridization probes and so on, 
which belong to specific fluorescent materials. At present, SYBR Green I fluorescent dye method and Taqman method are widely 
used.

■ Brief introduction of nonspecific fluorescent dye SYBR Green I
SYBR Green I is a dye that can bind to the minor groove of double-stranded DNA. When it is not bound to double-stranded DNA, 
its fluorescence signal is very weak. When it is bound to double-stranded DNA, its fluorescence signal is greatly enhanced and can 
be detected by the instrument. SYBR Green I can be used to detect PCR amplification products. SYBR Green I has a maximum 
absorption wavelength of 497 nm and an emission wavelength of 520 nm.
SYBR Green I has many advantages in real-time detection of nucleic acid. It can be combined with all double-stranded DNA in the 
system without special customization for different templates, and the price is relatively low. It is the first choice for many laboratories 
to carry out fluorescence quantitative experiments. In addition, SYBR Green I has high sensitivity because one PCR product can be 
combined with multiple SYBR Green I dyes.
The disadvantage of SYBR Green I is that it can combine with all double-stranded DNA, so the fluorescence signals caused by 
primer dimer, single-stranded secondary structure and non-specific amplification products will affect the accuracy of quantification. 
The authenticity of fluorescence signals can be judged by analyzing the melting curve of amplification products.

■ Specific fluorescent probe and fluorescent primers
The detection of fluorescent probe and fluorescent primers involved in quantitative PCR is related to FRET principle. The principle 
of fluorescence resonance energy transfer (FRET) is that a pair of suitable fluorescent substances can form an energy donor and 
an energy acceptor pair, wherein the emission spectrum of the donor overlaps with the absorption spectrum of the acceptor.  When 
they are close to each other in space to a certain distance (1-10 nm), the fluorescence energy generated by exciting the donor is 
just absorbed by the nearby receptor, so that the fluorescence emitted by the donor is attenuated and the fluorescence intensity of 
the receptor fluorescent molecules is enhanced. The efficiency of energy transfer is related to the degree of overlap between the 
emission spectrum of the donor and the absorption spectrum of the acceptor, the relative orientation of the transition dipoles of the 
donor and the acceptor, and the distance between the donor and the acceptor.

Fluorescence 
quantitative

 system

Internal 
reference 

dye
Dye 1 Dye 2 Dye 3 Dye 4
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Primer design principles
■ The primer sequence should be selected in the conserved region of the gene. There should not form 4 or more pairs continuously 

in or between the primers, should not form ring hairpin structures. The typical primer is 18 to 24 nucleotides, and the primer needs 
to be long enough to ensure the uniqueness of the sequence and reduce the possibility that the sequence exists at non-target 
sequence sites.

■ The difference of Tm values between primers should not exceed 2°C. Avoid using base A at the 3' end of the primer and avoid the 
occurrence of 3 or more continuously identical bases. In order to avoid genome amplification, primer design is best to span two 
exons.

Taqman probe design principles
■ The probe position should be as close to the upstream primer as possible. The probe length should be 15-45 bp (preferably 20-

30 bp) to ensure binding specificity. Tm value is 65- 70°C, usually 5-10°C higher than that of primer (at least 5°C), GC content is 
40%-70%. Avoid using base G at the 5' end of the probe, because 5' G will have quenching effect, and even if it is cut off, there 
will still be quenching effect.

Parameters related to standard curve
Standard samples are required for both absolute and relative quantitative experiments in real-time fluorescence quantitative 
PCR experiments. The samples that generate standard curves can be plasmids, genomes, cDNA, PCR products or chemically 
synthesized DNA fragments.
Determination of molecular weight of standard sample: When OD260 value of DNA sample is 1, its concentration is 50 µg/ ml, and the 
concentration of plasmid sample is calculated as follows: Plasmid sample concentration (g/l) = OD260 value × nucleic acid dilution 
times ×50/1000.

Indicators for judging whether the amplification curve is good or not
■ The inflection point of the curve is clear, especially the exponential period of low concentration samples is obvious, the overall 

parallelism of the amplification curve is good, and the baseline is flat without rising.
■ The slope of the exponential phase of the curve is directly proportional to the amplification efficiency, and the higher the slope, the 

higher the amplification efficiency.
■ The standard baseline is straight or slightly lower, with no obvious upward trend.
■ The parallel amplification curves of each tube are good, indicating that the amplification efficiency of each reaction tube is similar.

Real Time PCR instrument applicable to TIANGEN Real Time PCR products
■ ABI PRISM 7000/7700/7900HT/7300/7500/7500Fast/Step One/Step One Plus/Viia7/Quant Studio series(Thermo))
■ LightCycler 480/LightCycler 1.5/2.0 (Roche)
■ DNA Engine Option/DNA Engine Option2/Chromo4 RealTime System, iCycler IQ/MyiQ/iQ5 Real Time cyclers /CFX 96 (Bio-Rad)
■ Mx3000P/Mx3005P (Stratagene)
■ Rotor Gene 3000/6000 (Qiagen)
■ Smart Cycler System (Cepheid)
■ Line-Gene (Bioer)
■ Other Real Time PCR instruments

59



For more information, please refer to : www.tiangen.com/en         Tel:+86 10 59822724         E-mail: export@tiangen.com

Real-time PCR Products
II PC

R、
R

T and real-tim
e PC

R

RealUniversal Color PreMix (SYBR Green)

Contents 125 rxn 500 rxn 5000 rxn
 (20 μl system) (20 μl system) (20 μl system)
2×RealUniversal PreMix 
(SYBR Green, blue) 

1.25 ml 4×1.25 ml 10×4×1.25 ml

50×ROX Reference Dye 250 μl 1 ml 10×1 ml
40×Dilution Buffer (Yellow) 1.25 ml 1.25 ml 10×1.25 ml
RNase-Free ddH2O 2×1 ml 5×1 ml 10×5×1 ml

——Simple and intuitive dyeing method real-time PCR reagent

Experimental Example

Template input   Supplier  Supplier
         (ng) TIANGEN A B

         100 16.79 17.28 18.04

          10 20 20.58 21.53

           1 23.59 24.31 25.26

          0.1 27.19 27.74 29.26

         0.01 31.23 31.33 32.67

 Amplification 
   efficiency 89% 92% 86%

          R2 0.9984 0.9997 0.9994

Left: Color reaction mix example
Medium: Amplify RNA from human samples with template amounts of 100, 10, 1, 0.1 and 0.01 ng respectively. HSc gene is quantified with TIANGEN RealUniversal Color 
Premix, relevant products from Supplier A and B respectively after reverse transcription. Amplification curve and melting curve is analyzed. The results show that TIANGEN 
RealUniversal Color Premix has the characteristics of strong specificity, high sensitivity and wide credible range.
Right: Amplify RNA from human samples with template amounts of 100, 10, 1, 0.1 and 0.01 ng respectively.  HS1 gene is quantified with quantitative reagents from TIANGEN 
RealUniversal Color Premix, relevant products from Supplier A and supplier B respectively after reverse transcription. Ct value, amplification efficiency and correlation coefficient 
of standard curve is analyzed. The results show that TIANGEN RealUniversal Color Premix has good amplification effect for different concentrations, which is equivalent to the 
quality of products from other suppliers.

Cat.no. Package size
4992929 20 μl×125 rxn
4992881 20 μl×500 rxn
4992904 20 μl×5000 rxn

Kit Contents Description
This product is a special reagent for real-
t ime PCR using SYBR Green I chimeric 
fluorescence. 2×RealUniversal Mix is pre-
mixed with all components required for Real 
Time PCR reaction such as polymerase, 
dNTP and SYBR Green I with the optimum 
concentration, and blue indicator is additionally 
added. Yellow sample diluent is provided in the 
kit, which is favorable for diluting and adding 
a large number of samples and reduces the 
probability of operation errors.
The product adopts high-efficiency chemically 
modified Hot-Start Taq DNA polymerase and 
carefully optimized buffer system. With the 
characteristics of high amplification efficiency, 
high amplification specificity and wide credible 
range, it has good adaptability and accurate 
quantitative results for target genes with 
different abundance from different sources.

Storage Conditions
Store at -20℃ . 

Features
■ High efficiency: The chemically modified HotStart Taq DNA polymerase and 

well-optimized buffer system greatly improve amplification efficiency
■ Simple: PCR components and SYBR Green I with the optimum concentration 

are mixed in 2×RealUniversal Mix in advance, and the reaction can be 
directly carried out by directly adding templates, primers and water.

■ Intuitive: Blue indicator is added to Mix. Yellow sample diluent is provided in 
the kit, which can be used for diluting and adding a large number of samples 
and reduces the probability of operation error.

Applications
It is suitable for various types of experiments such as expression analysis and 
nucleic acid detection by SYBR Green method on various real time instruments. 
It is especially suitable for high throughput experiments with a large number of 
samples and tedious sample loading operation.
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Contents 125 rxn 500 rxn 5000 rxn
 (20 μl system) (20 μl system) (20 μl system)

Experimental Example

Cat.no. Package size
4992214 20 µl×125 rxn
4992215 20 µl×500 rxn
4992248 20 µl×5000 rxn

Kit Contents Description
SuperReal PreMix Plus is a special reagent 
for Real-Time PCR developed on the basis of 
SuperReal PreMix. It is simple and convenient, 
with unique two-component HotStart DNA 
polymerase, optimized buffer system with 
original H-bond factor and ROX packaged 
separately. Due to the careful optimization of 
buffer, the generation of primer dimer and non-
specific amplification can be more effectively 
reduced, ensur ing higher ampl i f icat ion 
specificity and wide template adaptability.

Storage Conditions
Store in dark at -20℃ . 

Features
■ Strong specificity: The buffer has a unique equilibrium system of K+ and NH4

+ 
and an original H-Bond factor. The reaction system is upgraded and has 
higher amplification specificity.

■ High sensitivity: Able to quantitatively detect the expression level of 
transcripts with low abundance.

■ Good repeatability: The experimental results are stable and have good 
repeatability.

■ Simple and fast: Only template, primer and ddH2O need to be added in the 
premix to carry out real-time PCR reaction.

■ ROX correction: ROX dyes packaged separately are more flexible to use and 
can ensure more accurate results.

■ Widely applicable: It is widely applicable to experiments such as gene 
expression analysis and nucleic acid detection by SYBR Green method on 
various real-time PCR instruments such as ABI, Stratagene, Roche, Bio-Rad 
and Eppendorf.

SuperReal PreMix Plus (SYBR Green)
——Dual-enzyme family star products with outstanding stability and specificity

1.25 ml

250 µl
2×1 ml

4×1.25 ml

1 ml
5×1 ml

The dual-enzyme system ensures stable and efficient amplification

In some reaction systems, compared 
with the traditional single-enzyme 
amplification system, the dual-enzyme 
automatic regulation system has 
stronger fluorescence value and higher 
amplification efficiency.

Dual HotStart enzyme automatic 
regulation system

Traditional single enzyme system

10×4×1.25 ml

10×1 ml
10×5×1 ml

2×SuperReal PreMix Plus
(SYBR Green)
50×ROX Reference Dye
RNase-Free ddH2O    

Dual-enzyme Single enzyme
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Unique buffer system ensures super specificity

The reaction buffer has a unique equilibrium system of K+ and NH4
+and an original H-bond factor. The reaction system is upgraded, 

with extremely high amplification specificity.

Wide Applicability of Instruments

It has been proved by actual tests that it is widely applicable to gene expression analysis and nucleic acid detection experiments by 
SYBR Green method on ABI (Prism 7000/7300/7700/7900 HT/STEP One/7500/7500 FAST), STRATA-GENE (Mx3000P/Mx3005P/
Mx4000), Roche, Bio-Rad and Eppendorf and other real time PCR instruments.

Comparison of H-bond factor buffer system and common fluorescence quantitative buffer system:
Supplier A’s buffer system:

In the amplification experiment of hard to amplify template, the H-bond factor buffer system of SuperReal PreMix 
Plus has stronger reaction specificity and better repeatability than the common buffer system.

TIANGEN’s H-bond factor buffer system:

Nonspecific amplification
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Talent qPCR PreMix (SYBR Green)
——Good resistance to impurity interference and rapid quantification of complex templates

Experimental Example

Human UH11 gene (GC: 73.4%) was quantified by TIANGEN Talent qPCR PreMix (left) and relevant product from Supplier A (middle) and B (right). The results 
show that compared with other supliers, Talent qPCR PreMix has clear quantitative curves for 5 concentration gradients, lower Ct value, higher fluorescence 
value, and single melting curve peak, indicating Talent qPCR PreMix has good adaptability and amplification efficiency to high GC templates.

Cat.no. Package size
4992882 20 μl×125 rxn
4992775 20 μl×500 rxn
4992866 20 μl×5000 rxn

Contents 125 rxn 500 rxn 5000 rxn
 (20 μl system) (20 μl system) (20 μl system)
2×Talent qPCR PreMix
(SYBR Green) 1.25 ml 4×1.25 ml 10×4×1.25 ml

50×ROX Reference Dye 250 μl 1 ml 10×1 ml
RNase-Free ddH2O 1 ml 5×1 ml 10×5×1 ml

Kit Contents Description
This product is a special reagent for Real-Time PCR 
using SYBR Green I chimeric fluorescence. The 
2×Talent qPCR PreMix adopts antibody-modified 
Anti Taq DNA polymerase, and the unique qPCR 
Buffer system can ensure the product to carry 
out highly sensitive and fast qPCR reaction on all 
Real-Time PCR instruments. The qPCR reaction 
time can be shortened by 50%. In addition, the 
addition of H-Competitor factor and EP component 
in Buffer makes the product have a wide range of 
sample universality. It has very good applicability 
to templates with complex advanced structures, 
templates with more PCR inhibitor residues, long 
fragment amplification, etc.  
The product also has the characteristics of high 
amplification rate, high amplification specificity, wide 
credible range and the like, and can obtain results 
faster without affecting the PCR effect.

Storage Conditions
Store at -20°C. 

Features
■ Highly sensitive antibody modified polymerase can shorten the reaction 

time by half.
■ The H-Competitor competes with hydrogen bond, which ensures higher 

amplification efficiency of templates with high GC content, complex 
secondary structure and long templates.

■ EP component stabilizes PCR system, effectively protects enzyme 
activity and resists interference of various inhibitors.

■ Colorless transparent tube replaces brown tube, so that the remaining 
amount is visible.

Applications
It is suitable for expression analysis, nucleic acid detection and other 
types of experiments on various real time PCR instruments by SYBR 
Green method, especially for high GC, complex secondary structure, high 
impurity residue and long template quantification.
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Experimental Example

SuperReal PreMix Color (SYBR Green)
——Considerate and specifi c dye fl uorescence quantitative reagent

2×PreMix Dilution buff er PCR mix

A B C

Figure. 1. Graphs of amplifi cation curves and melting curves obtained by respectively quantifying human HS1 gene using TIANGEN SuperReal PreMix Plus (SYBR Green)(A) and 
SuperReal PreMix Color (SYBR Green)(B).  The template is diluted for 5 concentration gradients. The Ct values (C) obtained by comparison show that the amplifi cation of the two 
kits have considerable sensitivity, specifi city and stability.  The experiment was run on Roche LightCycler480.

A B C

Figure 2. Graphs of amplifi cation curve and melting curve obtained by respectively quantifying human HS5 gene using TIANGEN SuperReal PreMix Color (SYBR Green) 
and relevant product from Supplier T (A: TIANGEN, B: Supplier T.  Dilute the template for 5 concentration gradients, and compare the Ct values (C). The result shows that the 
SuperReal PreMix Color (SYBR Green) has higher sensitivity, specifi city and stability.  The experiment was run on Bio-Rad CFX96.

Cat.no. Package size
4992777 20 μl×125 rxn
4992876 20 μl×500 rxn
4992902 20 μl×5000 rxn

Contents 125 rxn 500 rxn 5000 rxn
 (20 μl system) (20 μl system) (20 μl system)
2×SuperReal Color PreMix
(SYBR Green) 1.25 ml 4×1.25 ml 10×4×1.25 ml

50×ROX Reference Dye 250 μl 1 ml 10×1 ml
40×Dilution Buff er (yellow) 1.25 ml 1.25 ml 10×1.25 ml
RNase-Free ddH2O 2×1 ml 5×1 ml 10×5×1 ml

Kit Contents Description
This product is a special reagent for real-time 
PCR using SYBR Green I chimeric fluorescence. 
The product is a 2× concentration PreMix mixed 
with the optimum concentration of SYBR Green I 
required for real-time PCR reaction. The indicator is 
additionally added to the product, which is benefi cial 
to the loading of a large number of samples and 
reduces the probability of misoperation.
SuperReal Color PreMix adopts a unique two-
component hotstart DNA polymerase (chemically 
modif ied HotStart Taq DNA polymerase and 
antibody modifi ed Anti Taq DNA polymerase), and 
is characterized by high amplification efficiency, 
high amplification specificity and wide credible 
range in combination with carefully optimized buff er 
system. The upgraded reagent has more prominent 
advantages in ampli f icat ion specif ic i ty after 
component adjustment.

Features
■ Color indicators are added to the reagents to 

avoid sample addition errors or omission due to 
the large number of samples.

■ High fl uorescence value, high sensitivity and high 
specifi city.

■ After strict detection, the indicator will not aff ect 
the fl uorescence value and quantitative results of 
the dye.

■ Suitable for a variety of common real time PCR 
instruments (Roche, Bio-rad, ABI, etc.).

Storage Conditions
Store in dark at -20℃ . 

Applications
It is suitable for various types of experiments such as expression analysis 
and nucleic acid detection by SYBR Green method on various real time 
PCR instruments. It is especially suitable for high throughput experiments 
with a large number of samples and complicated sample loading 
operation.
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Experimental Example

Cat.no. Package size
4992217 20 µl×125 rxn
4992218 20 µl×500 rxn
4992249 20 µl×5000 rxn

Contents 125 rxn 500 rxn 5000 rxn
 (20 μl system) (20 μl system) (20 μl system)
2×FastFire qPCR PreMix 1.25  ml 4×1.25  ml 10×4×1.25  ml(SYBR Green) 
50×ROX Reference Dye 250  µl 1  ml 10×1 ml
RNase-Free ddH2O 2×1 ml 5×1 ml 10×5×1 ml

Kit Contents Description
This product is a special reagent for Real-Time 
PCR by SYBR Green I chimeric fluorescence 
method, which can be used for rapid and specific 
quantitative detection of target DNA. The optimized 
premix can shorten the reaction time and is suitable 
for standard or fast PCR instruments.
FastFire qPCR PreMix uses antibody modified 
Anti Taq DNA polymerase and a unique fast PCR 
Buffer system to ensure sensitive qPCR reaction 
on all Real-Time PCR instruments. It has the 
characteristics of fast reaction, with 60% shorter 
PCR reaction time, high amplification efficiency, 
high amplification specificity and wide credible 
range, enabling faster result collection without 
affecting PCR effect.

Storage Conditions
Store in dark at -20℃ .

FastFire qPCR PreMix(SYBR Green)
——The fastest SYBR Green fluorescent quantitative reagent

Fastest-Improve the experiment efficiency, 
prolong the service life of the instrument 
and save energy.

The antibody modified Anti Taq DNA polymerase 
can be activated rapidly, ensuring FastFire products 
become the fastest SYBR Green reagent on the 
market at present with a unique fast Buffer system to 
improve the experimental efficiency.

The fastest SYBR Green reagent at present, shortens the reaction time 
by 1000 sec.

Features
■ Fastest: FastFire series SYBR Green products use fast activatable 

antibody modified Anti Taq DNA polymerase, cooperating with unique 
fast Buffer system, which can save up to 60% of reaction time and 
become the fastest SYBR Green reagent on the market at present.

■ Strong amplification capability: Strong amplification fluorescence signal, 
more accurate and credible results.

■ Good stability: A unique PCR stabilizer and enhancer is added to Buffer, 
making the result more stable, repeatable, accurate and credible.

■ Widely applicable: It is not only suitable for fast real time PCR 
instruments, but also suitable for common real time PCR instruments.

■ ROX correction: ROX dye is packaged separately, which is more flexible 
to use and can ensure more accurate results.
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Strong amplification capability- Stronger 
fluorescence signal 

The amplif ied fluorescence signal is stronger 
(amplification capability is strong), with a more 
standard amplification curve, high sensitivity, and can 
accurately and quantitatively detect the target gene 
of the low-concentration template. The detection 
signal of relevant product from Supplier T is weak, 
and the CT value is backward, which may lead to 
inaccurate results.

Better stability-Better repeatability of 
results

96-well parallel repeated experiments show that the 
reagent has stronger stability and better repeatability.

Use the human cDNA (concentration from 100 ng/µl to 0.01 ng/µl) as template to detect the 
β-actin  gene.

Detect the gene GAPDH using 1 ng/µl human cDNA as template.
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Contents 125 rxn 500 rxn 5000 rxn
 (20 μl system) (20 μl system) (20 μl system)
2×SuperRealPreMix (Probe)
50×ROX Reference Dye
RNase-Free ddH2O

SuperReal PreMix (Probe)
——Dual-enzyme probe quantitative reagent with stable performance

1.25 ml
250 µl
2×1 ml

4×1.25 ml
1 ml
5×1 ml

10×4×1.25 ml
10×1 ml
10×5×1 ml

Cat.no. Package size
4992290 20 µl×125 rxn
4992291 20 µl×500 rxn
4992305 20 µl×5000 rxn

Kit Contents

Description
The product adopts a unique two-component hot-start DNA 
polymerase to carry out PCR amplification. The PCR products 
are detected by the fluorescent probe added in the PCR reaction 
solution, and fluorescence intensity is detected the in the reaction 
process.
1. The double-hotstart polymerases in this product form a unique 
enzyme activity automatic regulation system. The automatic 
regulation system of enzyme activity is composed of chemically 
modified HotStart Taq DNA polymerase and antibody modified Anti 
Taq DNA polymerase, which makes SuperReal PreMix maintain 
the best DNA polymerase activity throughout the whole PCR 
reaction process. With careful optimization of Buffer system, it has 
the characteristics of accurate quantification, high amplification 
efficiency, good repeatability and wide credible range.
2. The optimized product is especially beneficial for Taq polymerase 
to perform its 5'-3' exonuclease activity, so as to achieve the best 
effect of fluorescence signal release. In addition, by the buffer 
optimization, SuperReal PreMix (Probe) also fully degrades the 
signal release of the fluorescence quenching group of the probe, so 
that higher signal can be obtained using same amount of template.

Features
■ Dual-enzyme advantage: Dual-enzyme hot-start system can 

ensure strong stability and more accurate data.
■ Wide linear detection range: The linear detection range can be up 

to 107.
■ High sensitivity: Low abundance templates such as viruses and 

microorganisms can be detected.
■ Strong amplification capability: Stronger fluorescence signal.

Precautions
■ The initial denaturation condition for PCR reaction 

must be set at 95°C for 15 min to activate the hotstart 
polymerase.

■ If the reagents are not mixed evenly, the reaction 
performance will be decreased. When using it, please 
mix it up and down and do not use the oscillator to mix it 
evenly. Try to avoid foam, and use it after instantaneous 
centrifugation.

■ Good amplification results can be obtained in most 
systems using primer with final concentration of 300 nM 
and probe with the final concentration of 200 nM.

■ If the concentration of primer needs to be further 
optimized, it can be adjusted within the range of 50-
900 nM; If the probe concentration needs to be further 
optimized, it can be adjusted in the range of 100-500 
nM.

■ In the 20 µl reaction system, the input of genomic DNA 
or cDNA template generally should be less than 100 
ng, and when reverse transcription product is used as 
template, the input should not exceed 20% of the final 
volume of PCR system.

Storage Conditions
Store in dark at -20℃ .
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The amplification fluorescence signal is 
strong (amplification capability is strong), 
with a more standard amplification curve 
and high sensitivity. It can accurately and 
quantitatively detect low-concentration 
templates, while the detection signal of 
relevant product from Supplier T is weak, 
resulting in low sensitivity, which may 
lead to undetectable low-concentration 
templates and false negative results.

Detect lectin gene with soybean GDNA (100-0.01 ng/μl) as template and compare with 
relevant product from Supplier T.

Wide adaptability of instruments

Wide linear detection range

The product has a wide linear detection 
range. It can detect templates as low 
as 1 fg/μl for lamda DNA, with high 
amplification efficiency, good repeatability 
and excellent linear relationship.

Use lamda DNA as template, dilute 7 gradients by 10 times (concentration from 1 ng/µl to 1 
fg/µl) for PCR detection.

y=-3.3239x+34.087
R2=0.9993
E=100.00%

Strong amplification capability, more standard amplification curve and higher sensitivity

It has been proven by multiple tests that the product is widely applicable to experiments such as gene expression analysis and 
nucleic acid detection by adopting a Probe method on various real time PCR instruments such as ABI, Stratagene, Roche, Bio-
Rad, Eppendorf, etc.

Experimental Example
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——Stable and effi  cient probe fl uorescence quantitative reagent

SuperReal PreMix Color (Probe)

A B

C

Figure 1. Graphs of amplifi cation curves and standard curves obtained by respectively quantifying human HSUBC gene 
using TIANGEN SuperReal PreMix Plus (Probe)(A) and SuperReal PreMix Color (Probe)(B).  The template is diluted for 
5 concentration gradients. The Ct values (C) show that the amplifi cation of the two kits has considerable sensitivity and 
stability.  The instrument used is ABI 7500 and the probe fl uorescent group is FAM.

2×PreMix Dilution buff er PCR mix

Cat.no. Package size
4992883 20 μl×125 rxn
4992884 20 μl×500 rxn

Contents 125 rxn 500 rxn
 (20 μl system) (20 μl system)
2×SuperReal Color PreMix(Probe) 1.25 ml 4×1.25 ml
50×ROX Reference Dye 250 μl 1 ml
40×Dilution Buff er (yellow) 1.25 ml 1.25 ml
RNase-Free ddH2O 2×1 ml 5×1 ml

Kit Contents Description
This product is a special reagent supplied as 2×PreMix 
for Real-Time PCR by probe method. The preparation 
of reaction solution is very simple and convenient. The 
indicator is additionally added to the product, which is 
beneficial for adding of a large number of samples and 
reduces the probabil i ty of misoperation. SuperReal 
Color PreMix adopts a unique two-component hot-start 
DNA polymerase (chemically modif ied HotStart Taq
DNA polymerase and antibody modified Anti Taq DNA 
polymerase), in combination with carefully optimized buff er 
system, the product has accurate quantification, high 
amplifi cation effi  ciency, good repeatability and wide credible 
range.

Features
■ Color indicators are added to the reagents to avoid 

sample addition errors or omission due to the large 
number of samples.

■ The SuperReal PreMix Color has high fluorescence 
value, high sensitivity and high specifi city.

■ Suitable for many common fluorescent probes (FAM, 
HEX, NED, etc.). The indicator wil l not affect the 
fl uorescence of the probe.

■ Sui table for a var iety of common real t ime PCR 
instruments (Roche, Bio-rad, ABI, etc.).

Applications
It is suitable for various types of experiments such as 
expression analysis and nucleic acid detection by probe 
method on various real t ime PCR instruments. I t is 
especially suitable for high throughput experiments with a 
large number of samples and complicated sample loading.

Storage Conditions
Store in dark at -20℃ .

Experimental Example
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FastFire qPCR PreMix (Probe)
——Fastest probe fluorescence quantitative reagent

Fastest-Improve the experiment efficiency, prolong the 
service life of the instrument and save energy.

 
The Anti Taq DNA polymerase can be activated rapidly. Combined 
with unique Buffer system, it is currently the fastest Probe reagent on 
the market.

Experimental Example The fastest Probe reagent at present, which 
shortens the reaction time by 1000 sec.

Use human cDNA as template, 10-times dilution to 7 gradients (concentration from 100 ng/µl to 0.1 pg/µl).

Cat.no. Package size
4992220 20 µl×125 rxn
4992221 20 µl×500 rxn

Contents 125 rxn 500 rxn
 (20 μl system) (20 μl system)
2× FastFire qPCR PreMix (Probe) 1.25 ml 4×1.25 ml
50×ROX Reference Dye 250 µl 1 ml
RNase-Free ddH2O 2×1 ml 5×1 ml

Kit Contents Description
This product is a special reagent for rapid and sensitive 
Real-Time PCR quantitative detection of DNA using 
sequence-specif ic probes. The optimized premixed 
solution can shorten the reaction time by more than 60%, 
and is suitable for standard or fast PCR instruments. 
FastFire qPCR PreMix uses antibody modified Anti Taq 
DNA polymerase, and cooperates with a unique fast PCR 
buffer system to ensure sensitive qPCR reaction on all 
Real-Time PCR instruments. It has the characteristics of 
fast reaction, which shortens PCR reaction time by 60%, 
high amplification efficiency, high amplification specificity 
and wide credible range, enabling faster collection of high 
accuracy results.

Storage Conditions
Store in dark at -20°C.

Features
■ Fastest: Probe method FastFire series adopt antibody modified 

Anti Taq DNA polymerase that can be activated quickly, and 
cooperate with unique fast Buffer system, which can save up to 
60% of reaction time and become the fastest probe reagent on 
the market at present.

■ Strong amplification capability: Strong amplification fluorescence 
signal, more accurate and credible results.

■ Good stability: A unique PCR stabilizer and enhancer are added 
to buffer to make the result more stable, repeatable, accurate 
and credible.

■ Widely applicable: It is not only suitable for fast real time 
PCR instrument, but also suitable for common real time PCR 
instrument.

■ ROX correction: ROX dye is packaged separately, which is 
more flexible to use and have more accurate results.

Wider linear detection range

The product has a wide linear detection range. It can detect templates as low as 0.1 pg/µl, with high amplification efficiency, good 
repeatability and excellent linear relationship.
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Experimental Example

Cat.no. Package size
4992776  20 µl×125 rxn
4992873 20 µl×500 rxn

Contents 125 rxn 500 rxn
 (20 μl system) (20 μl system)
2×HRM Analysis PreMix(EvaGreen)    1.25 ml 4×1.25 ml
50×ROX Reference Dye    250 µl 1 ml
RNase-Free ddH2O    2×1 ml 5×1 ml

Kit Contents Description
This product combines the advantages of saturated dye 
EvaGreen and antibody modified polymerase. It is a 
professional kit suitable for High Resolution Melting (HRM) 
analysis. This product is 2×PreMix, and the preparation of 
PCR reaction solution is very simple and convenient. It has 
the characteristics of high resolution and high adaptability of 
templates.
Different from SYBR Green, EvaGreen does not inhibit 
PCR reaction at high concentration.  The binding of double-
stranded PCR products with EvaGreen dye is saturated, 
so it is called Saturated Dye. The Dye Rearrangement 
phenomenon of SYBR Green wil l not occur and the 
difference of single base between amplification products can 
be well distinguished. The product can be used for analysis 
of known SNPs, screening of unknown SNPs, scanning of 
unknown mutant genes, methylation PCR analysis, etc.

Applications
■ Known SNP typing.
■ Unknown SNP screening.
■ Unknown mutant genes scanning.
■ Methylation PCR analysis.

Features
■ High resolution: Adopt EvaGreen saturated dyes, which has 

high resolution of melting curve in saturated state and can 
distinguish the variation of single base.

■ High specificity: Use antibody modified hotstart DNA polymerase 
to reduce non-specific amplification and improve specificity.

■ High stability: The carefully optimize Buffer system increase the 
stability of melting curve and improve the reliability of results.

■ ROX correction: ROX dye is packaged separately, which is 
more flexible to use and have more accurate results.

Storage Conditions
Store in dark at -20℃ .

HRM Analysis Kit (EvaGreen)
——Professional reagent for high resolution melting curve analysis

The results show that HRM Analysis Kit is an ideal SNP locus analysis method with high repeatability of melting curve of the same genotype, clear 
resolution of different genotypes and no misjudgment. 
SNP information: ......CGGAAGAACACGTCG[A/G]CAGGAGCAGGCGCCT…… (Allele Frequency: A=0.314, G=0.686)
Primer: For 108 bp fragment (FEN1_F: CCTCAACGCTCTCACCATTTTG; FEN1_R: GGCACTTCCTTTTCCGGTTGTG)

Genomic DNA was extracted from 100 µl of human blood sample using TIANamp Blood DNA Kit. 50 ng DNA was 
loaded for the real time PCR detection. According to NCBI SNP library, the known SNP of FEN1 gene (RS 174538) is 
selected and detected using Roche LightCycle480. The results are as follows:

Red line: AG heterozygote
Blue line: GG homozygote
Green line: AA homozygote

Red line: AG heterozygote
Blue line: GG homozygote
Green line: AA homozygote
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According to NCBI SNP library, select known SNPs for detection, and 
the detected 
SNP information is as follows:
RefSNP number: rs174538
Gene Name: FEN1 (flap structure-specific endonuclease 1) 
Sequence: CGCTCCGCCACCGGAAGAACACGTCG[A/G]CAG- 
GAGCAGGCGCCTAGCACAACCG
Allele Frequency: A=0.314, G=0.686
According to the sequence information on both sides of the SNP site, 
primers are designed: FEN1_F: CCT- CAACGCTCTCACCATTTTG; 
FEN1_R: GGCACTTCCTTTTCCGGTTGTG;
The length of amplified PCR product is 108 bp. The reaction system 
set up and run on Roche LightCycle480 instrument to detect 24 
samples. The results are as follows:

Instrument Requirements
HRM has higher requirement for instruments. ABI 7500 Fast, ABI 
7900HT, Roche LightCycler 480, Qiagen Roter-Gene and other 
special software can be used to carry out HRM experiments.

Experimental Example

Figure 1. A known SNP, NCBI Assay ID is ss869699 is detected using 
HRM Analysis Kit (EvaGreen). The length of PCR product was 108 bp. 24 
samples were tested.  The experiment was run on Roche LightCycler480 
instrument, and melting curve signal parameters were collected: Ramp 
Rate 0.05; Acquisitions 12. The result was analyzed using Gene scanning 
method. The results show that the resolution of different genotypes of 
HRM Analysis Kit is high, the melting curve of the same genotype has high 
repeatability, and there is no misjudgment.
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TIANexact Genotyping qPCR PreMix (Probe)
——Probe reagent for accurate typing of SNP site

Experimental Example

A. Compared with Competitor I, TIANexact shows stronger 
fluorescence signal and tighter clustering effect under the 
condition of low concentration template.

B. When treated with humic acid (50 ng/µl), the PCR 
amplification of Competitor I is completely inhibited, while 
TIANexact still show accurate results.

Cat.no. Package size
4992874 20 µl×125 rxn
4992875 20 µl×500 rxn

Contents 125 rxn 500 rxn
 (20 μl system) (20 μl system)
2×TIANexact Genotyping 
PreMix (Probe)   1.25 ml 4×1.25 ml

50×ROX Reference Dye   250 µl 1 ml
RNase-Free ddH2O   2×1 ml 5×1 ml

Kit Contents Description
This product is a ready-to-use 2×hot-start PCR premix 
reagent specially applied to probe SNP detection. The 
premixed reagent contains specific antibody modified Taq 
DNA polymerase and can effectively detect extremely low 
abundance DNA templates. Specially prepared unique 
PCR buffer can effectively eliminate numerous inhibition to 
PCR and influence on fluorescence signal quenching, and 
has good specificity and amplification efficiency for SNP 
identification, especially for crude samples, which shows 
high stress resistance. It is suitable for crude extracts of 
plants, animals and some environmental samples. The 
buffer is premixed with blue indicator dye, which has no 
effect on PCR reaction and probe fluorescence. It makes the 
operation more convenient and avoids the sample adding 
errors generated during the operation of a large number of 
small sample systems (10 μl systems).

Applications
■ Known SNP typing.

Storage Conditions
Store in dark at -20℃ .

Features
■ High specificity: Specific antibody modified hot-start Taq DNA 

polymerase reduces non-specific amplification and improves 
specificity.

■ Effective genotyping: Unique Buffer system can effectively 
shield the influence of PCR inhibitors on SNP typing.

■ High accuracy: Strong SNP typing fluorescence signals make 
the results easier to determine.

■ Wide application: Applicable to plant, animal and other samples, 
also applicable to the detection of crude extract of some 
environmental samples.

■ Blue indicator: The premixed reagent contains blue indicator 
dye to avoid sample loading errors.

■ ROX correction: ROX dye is packaged separately, which is 
more flexible to use and have more accurate results.

TIANexact Genotyping qPCR PreMix (Probe)

Competitor I

TIANexact Genotyping qPCR PreMix (Probe)

Competitor I
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——One-step Real-Time RT-PCR with SYBR-Green

Materials: Human total RNA; 
Target gene: β-actin gene;
Template dilution: Dilute the template by multiples of 10 to 0.001ng -100ng;
One Step RT-qPCR Kit: Quant One Step RT-qPCR Kit (SYBR Green).

Amplification curve Melting curve

Fl
uo

re
sc

en
ce

Temperature
(°C)

Quant One Step RT-qPCR Kit (SYBR Green)
Cat.no. Package size
4992885 50 µl×50 rxn

Contents 50 rxn
 (50 μl system)
2×Quant One Step RT-qPCR Mix (SYBR)* 1.3 ml
HotMaster Taq Polymerase (2.5 U/µl) 130 µl
Quant RTase (for one step) 30 µl
RNase-Free ddH2O 2×1 ml

* includes dNTP Mixture, Mg2+, SYBR Green I and ROX 
Reference Dye etc.

Kit Contents Description
This kit is a special product for Real Time One Step RT-PCR by 
SYBR Green chimeric fluorescence method. The Real Time RT-
PCR reaction using the product can be continuously carried out in 
the same reaction tube. The operation is simple and pollution can 
be effectively prevented. The reaction system can perform real-
time detection on the amplifying products, which greatly improves 
detection sensitivity and omits electrophoresis steps after PCR 
reaction. It is very suitable for detection of trace RNA.
This kit uses reverse transcriptase Quant RTase and HotMaster 
Taq DNA Polymerase which are most suitable for Real Time RT-
PCR. Quant Reverse Transcriptase is a new and efficient reverse 
transcriptase recombinantly expressed by engineering bacteria. It 
has high affinity with RNA and can read through RNA templates 
with high GC content and complex secondary structure. Quant 
RTase is modified on the basis of Quant Reverse Transcriptase 
to make it more suitable for one-step real-time PCR. HotMaster 
Taq DNA Polymerase uses an inhibitor to block the substrate 
binding site of HotMaster Taq DNA Polymerase by means of 
temperature regulation: When the temperature is lower than 
40℃ , inactive enzyme-inhibitor complexes are formed; When 
the temperature is increased to the primer-specific annealing 
temperature, the binding balance moves towards the forming 
direction of the template-specific primer complex, thus minimizing 
the generation of non-specific amplification products in the whole 
PCR amplification process and greatly improving the accuracy of 
fluorescence quantitative PCR reaction.
The kit can obtain a good standard curve in a wide quantitative 
area, accurately and quantitatively detect target genes, and has 
good repeatability and high reliability.

Applications
The kit is suitable for one-step Real Time RT-PCR. It can 
accurately and simply perform mRNA expression analysis and is 
suitable for various types of real time PCR instruments.

Storage Conditions
Store in dark at -20℃ .

Features
■ Real Time One Step RT-PCR reaction can be performed 

to quickly and accurately analyze trace RNA such as 
RNA virus. The improved HotMaster Taq Polymerase 
is used in the kit, which has the characteristics of high 
amplification efficiency, high amplification sensitivity and 
high amplification specificity.

■ SYBR Green and ROX Reference Dye etc. are mixed 
in advance in 2×Quant One Step SYBR RT-qPCR Mix. 
The preparation of reaction solution is very simple and 
convenient.

Experimental Example
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Cat.no. Package size
4992292 50 μl×50 rxn
4992293 50 μl×200 rxn

Kit Contents Description
This product is a special reagent for one-step RT-qPCR 
using probe method (TaqMan, Molecular Beacon, etc.). The 
Real Time One Step RT-qPCR reaction can be continuously 
carried out in the same reaction tube using the product. 
The operation is simple. The cross contamination between 
samples can be avoided and the detection sensitivity is 
improved. The kit adopts a premix of TIANGEN novel 
reverse transcriptase (King RTase), novel antibody modified 
hot start Taq DNA polymerase and RNase Inhibitor, and 
has stronger RNA affinity and thermal stability, and higher 
amplification efficiency and specificity. In addition, the 2× 
FastKing One Step Probe RT-qPCR MasterMix in this 
product is a new type of reaction system specially optimized 
for the above two key enzymes. It contains necessary ionic 
components, dNTPs, PCR stabilizers and enhancers, which 
can ensure the best performance of King RTase and the 
new type of hot start Taq DNA polymerase in the whole one-
step reaction process.

Storage Conditions
Store at -20℃ .

Features
■ No cross-contamination: Reverse transcription and fluorescence 

quantification are completed in one step to avoid cross 
contamination.

■ Sensit ive: Templates as low as 1 ng can be accurately 
identified, especially suitable for templates with low abundance.

■ Stress resistance: Can be applied on complex templates, 
perfect against foreign interference, suitable for various 
templates

■ Simple operation: Optimize product composition and improve 
experimental efficiency

Applications
The kit is suitable for probe one-step Real-Time RT-PCR, It can 
accurately and simply perform mRNA expression analysis. It is 
especially suitable for detection of trace RNA on various real time 
PCR instruments.

Experimental Example

FastKing One Step RT-qPCR Kit (Probe)
——More sensitive and efficient one-step reverse transcription and probe-based  
        fluorescence quantitative reagents

Total RNA of human 293T cells, corn leaves and enteroviruses were extracted respectively and the housekeeping genes were reverse transcribed and quantified by 
FastKing One Step RT-qPCR Kit (Probe) and relevant product from Supplier A respectively in one step. The results show that TIANGEN FastKing One Step RT-qPCR Kit 
(Probe) has high fluorescence value, lower CT value, clear gradient and good repeatability, which obvioiusly outperforms the product from Supplier A.
A: 293T cells. Orange line: TIANGEN, Red line: Supplier A.
B: Corn leaf. Blue line: TIANGEN, Green line: Supplier A.
C: Enterovirus. Pink line: TIANGEN, Purple line: Supplier A.

CBA

Contents 50 rxn 200 rxn
 (50 μl system) (50 μl system)
2×FastKing One Step 
Probe RT-qPCR MasterMix 1.25 ml 4×1.25 ml

25×FastKing Enzyme Mix 100 µl 400 µl
50×ROX Reference Dye 250 µl 1 ml
RNase-Free ddH2O 2×1 ml 5×1 ml
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Frequently Asked Questions for Fluorescent 
Quantitative PCRQ&A

Q Q

Q

Q
Q

How to select the suitable PCR program The fluorescent signal appears too later.

The linearity of the standard curve is not good.

Low amplification efficiency.

No signal appears

——Most double-stranded DNA starts melting at 
95°C. In some cases, DNA cannot be denatured 
well at 90-94°C. Due to partial denaturation, the 
number of probes and primers participating in the 
reaction is correspondingly reduced, so the reac-
tion efficiency will decrease. For specific hot-start 
enzymes, the steps of heat activation should be 
added correspondingly.

Low amplification efficiency and the reaction condi-
tions are not optimized enough.
——Refer to Q5.
Insufficient sample quantity on PCR template or 
template degradation.
——Increase template quantity to ensure template 
integrity.
Low enzyme activity or the buffer composition 
changes.
——Pay attention to the validity period and storage 
conditions of reagents.
Too long PCR product.
——Generally, a product length of 100-150bp is adopt-
ed.

Errors in sample addition and inaccurate dilution, 
which make the standard substance not gradient.
——Improve the precision of experimental operation.
The standard substance degrades.
——Avoid repeated freezing and thawing of the 
standard, or prepare and dilute the standard again.
Primers or probes are not good.
——Redesign better primers and probes.
Inhibitors exist in the template or the template con-
centration is too high.
——Reduce the template quantity or dilute the tem-
plate.

Primers or probes are not designed reasonably.
——Adjust and redesign better primers or probes.

Some components in the reaction reagent, especial-
ly fluorescent dyes, are degraded.
——Check whether the kit is expired or improperly 
stored. Change to a new kit.

The reaction conditions are not optimized enough.
——The annealing temperature can be appropriate-
ly lowered or changed to a three-step amplification 
method.

There are PCR inhibitors in the reaction system.
——It is generally introduced when adding the tem-
plate. The template should be diluted appropriately 
and then added into the reaction system to reduce 
the influence of inhibitors.
Magnesium ion concentration is low.
——Increase magnesium ion concentration appro-
priately. Adjust according to the spacing of 0.5 mM

——15 to 20 seconds is sufficient for denaturing 
amplicon. A longer product may take 30 seconds, 
but a denaturation time of 60 seconds is usually 
not required.

——Design annealing temperature according to 
Tm value of primer and probe. The annealing time 
of the three-step SYBR Green is about 20 to 35 
seconds and the extension time is 30 to 60 sec-
onds. Double labeled probe usually uses a two-
step process, where annealing and extension are 
combined into one step. The time is about 45 to 60 
seconds and the temperature is usually 60°C.

——For signal acquisition, SYBR Green should be 
acquired at 72°C extension, where most of DNA is 
in double-stranded state. For two-step detection, 
signal acquisition should be in the integration step 
of annealing extension. For Taqman method, sig-
nals are generally collected at the end of annealing 
or at the end of extension.

The instrument does not match the consumables 
or the detection channel is incorrect.
——Regularly overhaul instruments and replace 
them with matching consumables.
The number of reaction cycles is not enough.
——Generally, more than 35 cycles are required, 
and cycles can be increased according to exper-
imental conditions (for example, 45 cycles), but 
more than 45 cycles will increase excessive back-
ground signals.
Primers or probes degrade.
——Its integrity can be detected by PAGE electro-
phoresis. Re-synthesis if it is degraded.
Improper design of primer or probe.
——The Tm value of the probe should be 5-10°C 
higher than that of the primer, otherwise the probe 
will not hybridize but the product has already be-
gun to extend. The difference between Tm values 
of upstream and downstream primers should not 
exceed 4°C. Avoid secondary structures in primers 
or probes.
Template degradation.
——Impurities should be avoided in sample prepa-
ration and avoid repeated freezing and thawing.

A-1

A-5

A-1

A-1

A-1

A-2

A-3

A-4

A-5

A-2

A-3

A-4

A-2

A-3

A-4

A-2

A-3

A-4

A-1
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Q The experimental repeatability is not good.

The sample addition is not accurate.
——Improve the precision of experimental operation.

A-1

Q

Q

Q

Q

The melting curve is a single peak, but the 
peak shape is poor.

The negative control also showed obvious 
amplification.

The melting curve is single peak, but Tm 
value is low.

The melting curve is not a single peak.

——The peak is relatively wide and the tip is not 
sharp enough, which may be due to the influence 
of the ion ratio in the solution system and also 
related to the product sequence. Excessive GC 
content will cause the melting curve to widen. It is 
generally believed that when the span of the peak 
does not exceed 7°C, the result is reliable and 
does not affect the final quantification.

——The target segment is a short segment, such 
as miRNA. The Tm value of these products is 
lower than that of common products.
——If the target fragment is a long fragment, it may 
be the peak of primer dimer, but there is no peak of 
specific product. Common PCR can be performed 
with the same template and primer, followed by 
agarose electrophoresis. Whether specific bands 
are generated can be judged according to the size 
of electrophoresis bands, thus adjusting the primer 
sequence or primer concentration.

Primer design is not optimized enough.
——Compared with the melting curve of the 
negative control, it can be judged whether it is 
primer dimer or non-specific amplification. Adjust 
primer design accordingly to avoid primer dimer, 
hairpin structure or nonspecific amplification.
The primer concentration is not good.
——Appropriately reduce the concentration of 
primers (200-250 nM is suggested), and pay 
attention to the concentration ratio of upstream and 
downstream primers.

Magnesium ion concentration is too high.
——Appropriately reduce magnesium ion concen-
tration, or select a more appropriate premix kit.

The template has genomic contamination.
——The introduction of genomic DNA should be 
avoided during RNA extraction, and the influence 
of genome amplification should be avoided by 
designing trans-intron primers.

The temperature conditions of the samples on the 
instrument are different.
——Try to avoid the experiment of sample group in 
the hole of the outermost circle of the instrument, 
and correct the instrument regularly.
The template concentration is low.
——The lower the initial concentration of the 
sample, the greater the influence of impurities 
and the worse the repeatability. Educe the dilution 
multiple of the sample.

The reagents, enzymes or water used are 
contaminated.
——Use new reagents and water to clean the 
experimental area.
Effect of primer dimer.
——Negative amplification after 35 cycles is 
normal and can be analyzed with melting curve. 
If the primer dimer Ct is too forward, the primer 
should be redesigned.
Degradation of probe during reaction.
——Use PAGE electrophoresis to detect the 
probe. Re-synthesis if it is degraded.

——The peak is asymmetric, and the curve slopes 
of the upper peak and the lower peak are different. 
The largest possibility is that there is non-specific 
amplification with different lengths, but the ratio 
is smaller. Using high concentration agarose 
electrophoresis, the band may have dispersion. 
Using three-step amplification and adjusting 
annealing temperature can effectively improve 
this situation. If the upper peak curve is relatively 
gentle, it may be incomplete extension, forming a 
series of short PCR products. It can be considered 
to increase the extension time while adjusting the 
annealing temperature.

A-1

A-1

A-1

A-1

A-2

A-2

A-2

A-2

A-2

A-3

A-4

A-3

A-3

However, the peak with too large span may be 
generated by superposition of two amplification 
products with similar sizes. High concentration (3%-
4%) agarose electrophoresis should be performed 
to detect the presence of non-specific amplification. 
If so, the melting curve is equivalent to a non-single 
peak and the result is not credible. Refer to Q “The 
melting curve is not a single peak” for adjust-
ment scheme. In addition, it should be confirmed 
that no deletion mutation will occur in the amplifica-
tion sequence.
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Title                                     Journal  IF          Product used                    Institution

Cell 36.216 SuperReal 

Science Advances 12.804 FastFire 

Science Advances 12.804 SuperReal  Wuhan University

Nature Structural & 
Molecular Biology 12.109 RealUniversal  Wuhan University

Nature   RNA extraction /
Communications 

11.878
 SuperReal 

  
Nature   RNA extraction / 
Communications 

11.878
 SuperReal 

  
Nature   RNA extraction / 
Communications 

11.878
 SuperReal 

  

Nature   RNA extraction /
Communications 11.878 FastKing/SuperReal 

Nature 
Communications 11.878 SuperReal 

Nature   FastQuant/ 
Communications 11.878 SuperReal 

Nature   miRNA/
Communications 11.878 RealUniversal 

Nature 
Communications 11.878 SuperReal 

Nature 
Communications 11.878 SuperReal Beijing Forestry University

Nature   FastKing/
Communications 11.878 SuperReal City University of Hong Kong

Nucleic Acids 
Research 11.147 One-Step qPCR 

Nucleic Acids   DNA extraction/

Research 11.147 FastQuant/ 
  SuperReal 

Nucleic Acids   FastQuant/
Research 

11.147
 SuperReal 

  

Nucleic Acids   DNA extraction /
Research 

11.147
 SuperReal 

  
Nucleic Acids    
Research 

11.147
 

SuperReal
 

    

Nucleic Acids 
Research 

11.147 SuperReal  Wuhan University

Regulat ion of HIV-1 Gag-Pol Expression 
by Shiftless, an Inhibitor of Programmed -1 
Ribosomal Frameshifting
Harnessing a previously unidentified capability 
of bacterial allosteric transcription factors for 
sensing diverse small molecules in vitro
Drosophila Dicer-2 has an RNA interference–in-
dependent function that modulates Toll immune 
signaling
A novel class of microRNA-recognition elements 
that function only within open reading frames
Suppression of SRCAP chromatin remodelling 
complex and restriction of lymphoid lineage 
commitment by Pcid2
Multiple truncated isoforms of MAVS prevent 
its spontaneous aggregation in antiviral innate 
immune signalling
Ube2D3 and Ube2N are essential for RIG-I-
mediated MAVS aggregation in antiviral innate 
immunity
Sensing of cytosolic LPS through caspy2 pyrin 
domain mediates noncanonical inflammasome 
activation in zebrafish
Inhibition of the mevalonate pathway enhances 
cancer cell oncolysis mediated by M1 virus
Identifying and characterizing SCRaMbLEd 
synthetic yeast using ReSCuES
Dop1 enhances conspecific olfactory attraction 
by inhibiting miR-9a maturation in locusts
DNA-PK inhibition synergizes with oncolytic 
virus M1 by inhibiting antiviral response and 
potentiating DNA damage
A mapping framework of competition–cooperation 
QTLs that drive community dynamics
An integrated genomic regulatory network 
of virulence-related transcriptional factors in 
Pseudomonas aeruginosa 
Zika virus NS3 is a canonical RNA helicase 
stimulated by NS5 RNA polymerase
H2A.Z.1 crosstalk with H3K56-acetylation 
controls gliogenesis through the transcription of 
folate receptor  
Quantitative proteomics reveals that long 
non-coding RNA MALAT1 interacts with DBC1 
to regulate p53 acetylation  
Brain-specific deletion of histone variant H2A.
z results in cortical neurogenesis defects and 
neurodevelopmental disorder  
LncRNA lnc-RI regulates homologous recom-
bination repair of DNA double-strand breaks 
by stabilizing RAD51 mRNA as a competitive 
endogenous RNA  
The RNA binding protein EWS is broadly in-
volved in the regulation of pri-miRNA process-
ing in mammalian cells 

Selected published papers using TIANGEN real-time PCR products

Institute of Biophysics, Chinese 
Academy of Sciences

Institute of Microbiology, 
Chinese Academy of Sciences

Institute of Biophysics, Chinese 
Academy of Sciences

Shanghai Institute of 
Biochemistry and Cell Biology, 
CAS
Shanghai Institute of 
Biochemistry and Cell Biology, 
CAS

East China University of 
Science and Technology

Sun Yat-sen University 
Zhongshan School of Medicine

Institute of Zoology, Chinese 
Academy of Sciences

Sun Yat-sen University 
Zhongshan School of Medicine

Institute of Zoology, Chinese 
Academy of Sciences

Peking Union Medical College, Chinese 
Academy of Medical Sciences

Shenzhen Institutes of Advanced Technology, 
Chinese Academy of Sciences

Tianjin Medical University

Institute of Zoology, Chinese 
Academy of Sciences

Institute of Radiation 
Medicine, Chinese Academy 
of Medical Sciences



For more information, please refer to : www.tiangen.com/en         Tel:+86 10 59822724         E-mail: export@tiangen.com

Epigenetics

II PC
R、

R
T and real-tim

e PC
R

79

Nucleic Acids  RNAprep/ 

Research 
11.147 FastQuant/ Tsinghua University

  SuperReal 

Molecular Plant 10.812 RNA extraction/
  SuperReal 

  RNA extraction/
Molecular Plant 10.812 FastKing/ 
  SuperReal 

Molecular Plant 10.812 RNA extraction/
  SuperReal 

Molecular Plant 10.812 SuperReal 

Molecular Cancer 10.679 FastQuant/
  SuperReal Tianjin Medical University

Huazhong Agricultural 
University

Shanghai Jiao Tong University

China Agricultural University

RNAe: an effective method for targeted protein 
translation enhancement by artificial non-coding 
RNA with SINEB2 repeat  
Hat Connects JAZ Repressors with the TPR2 
Co-repressor to Suppress Jasmonate-Respon-
sive Anthocyanin Accumulation
A GmNINa-miR172c-NNC1 Regulatory Network 
Coordinates the Nodulation and Autoregulation of 
Nodulation Pathways in Soybean
The Genome of Artemisia annua Provides In-
sight into the Evolution of Asteraceae Family 
and Artemisinin Biosynthesis
Robust Transcriptional Activation in Plants Us-
ing Multiplexed CRISPR-Act2.0 and mTALE-Act 
Systems
Paracrine and epigenetic control of CAF-in-
duced metastasis: the role of HOTAIR stimu-
lated by TGF-ß1 secretion 
Hormone and receptor interplay in the regula-
tion of mosquito lipid metabolism 
Selective replication of oncolytic virus M1 re-
sults in a bystander killing effect that is potenti-
ated by Smac mimetics 
Identification and characterization of alphavi-
rus M1 as a selective oncolytic virus targeting 
ZAP-defective human cancers 
Heterochromatin protects retinal pigment epi-
thelium cells from oxidative damage by silenc-
ing p53 target genes
Compression Generated by a 3D Supracellular 
Actomyosin Cortex Promotes Embryonic Stem Cell 
Colony Growth and Expression of Nanog and Oct4
RNF20 controls astrocyt ic differentiat ion 
through epigenetic regulation of STAT3 in the 
developing brain
A negative feedback loop of ICER and NF-κB regu-
lates TLR signaling in innate immune responses
Long noncoding RNA lncAIS downregulation 
in mesenchymal stem cells is implicated in the 
pathogenesis of adolescent idiopathic scoliosis
DC-SIGN–LEF1/TCF1–miR-185 feedback loop 
promotes colorectal cancer invasion and metas-
tasis 
Circular RNA cESRP1 sensitises small cell lung 
cancer cells to chemotherapy by sponging miR-
93-5p to inhibit TGF-β signalling 
Tet3-Mediated DNA Demethylation Contributes 
to the Direct Conversion of Fibroblast to Func-
tional Neuron
The Ant i -Warburg Effect El ic i ted by the 
cAMP-PGC1α Pathway Drives Differentiation of 
Glioblastoma Cells into Astrocytes
Two B-Box Domain Proteins, BBX18 and 
BBX23, Interact with ELF3 and Regulate Ther-
momorphogenesis in Arabidopsis
Zika Virus Infection in Hypothalamus Causes 
Hormone Deficiencies and Leads to Irreversible 
Growth Delay and Memory Impairment in Mice

PNAS 9.661 FastQuant/
  SuperReal 

PNAS 9.661 SuperReal Sun Yat-sen University

PNAS 9.661 SuperReal Sun Yat-sen University

PNAS 9.661
 RNA extraction / 

  SuperReal 

  FastQuant/
Cell Systems 8.64 SuperReal Tsinghua University

Cell Death and   gDNA extraction/

Differentiation 8.086 RNAprep/FastQuant/ 
  SuperReal 
Cell Death and   FastQuant/ 
Differentiation 

8.086
 SuperReal 

Cell Death and    
Differentiation 8.086 SuperReal 

Cell Death and    
Differentiation 8.086 miRNA/SuperReal 

Cell Death and    
Differentiation 8.086 FastQuant/Talent 

Cell Reports 7.815
 gDNA extraction/

  FastQuant/ 
  SuperReal 

Cell Reports 7.815 SuperReal Sun Yat-sen University

Cell Reports 7.815 RNA extraction/
  SuperReal Color Fudan University

Cell Reports 7.815 One-Step qPCR Capital Medical University

Title                                 Journal            IF           Product used                    Institution

Institute of Zoology, Chinese 
Academy of Sciences

Zhongshan Ophthalmic Cen-
ter, Sun Yat-Sen University

University of Electronic Sci-
ence and Technology of China

Institute of Zoology, Chinese 
Academy of Sciences

10th People’s Hospital of 
Tongji University

Institute of Zoology, Chinese 
Academy of Sciences

Peking Union Medical College 
Hospital/Institute of Biophysics, 
Chinese Academy of Sciences

The Second Hospital of Dalian 
Medical University

Zhujiang Hospital of Southern 
Medical University

Real-time PCR Products
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Introduction of miRNA Technology

miRNA Product Selection Guide

microRNA (miRNA) is a kind of small RNA composed of 18-25 nucleotides, which does not encode proteins but plays an important 
role in regulating gene expression. The sequences of miRNA are highly species conservative. Their expression has unique temporal 
and spatial specificity. It has been proved that miRNA plays a huge role in regulating physiological processes such as embryo 
development, tissue differentiation, cell metabolism, signal pathway, disease occurrence and development. miRNA is one of the hot 
fields in biological research today.
The research of miRNA is divided into non-functional study on miRNA biosynthesis, maturation process and origin and evolution, 
and functional study on which biological regulation pathways miRNA participates in and what are the effects of miRNA. In general, 
the functional research of miRNA mainly adopts the following technical route:

TIANGEN’s provides a complete set of products for miRNA extraction, reverse transcription and fluorescence quantitative detection, 
and combining with an optimal miRNA forward detection primer library, a mature and high efficient fluorescence quantitative PCR 
detection can be carried out directly, thus realizing rapid and accurate quantification of reverse transcription products.

(CD201/202)

Cells, animal tissues, 
plant tissues, serum, 
plasma, FFPE and 
other samples

miRcute miRNA 
Isolation Kits 
(4992860/4992863/4
992865/4992733)

miRcute Plus miRNA 
First-Strand cDNA Kit 
(4992786/4992909)

miRcute Plus miRNA 
qPCR Kit (SYBR 
Green) 
(4992887/4992779)

Searching 
special miRNAs

Looking for 
target relationship

Confirm target 
relationship

Determine biological 
functions

Confirm miRNA 
expression

High-throughput 
sequencing

Published 
literatures               

Phenotypic 
screening

……

Bioinformatics 
prediction 

Direct 
Intracellular 
screening 

Signal pathway 
detection

Cell properties 
detection

In vivo detection

Dual luciferase 
assay

Western blot 
&ELISA

RT-qPCR

……

Northern blot

Real time PCR
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miRcute Plus miRNA First-Strand cDNA Kit (4992786/4992909)

Diagram of miRNA Tail-added Reverse Transcription

81

miRNA has a short length of only 18-25 nucleotides, therefore, it cannot be 
detected by common reverse transcription and fluorescence quantitative 
PCR, and its sequence needs to be artificially prolonged for detection. 
Tailing reverse transcription uses poly(A) polymerase to add poly(A) tail 
to mature miRNA, then uses Oligo-d(T) with Universal Tag sequence at 
the 5’ end as reverse transcription primer to obtain artificially lengthened 
first strand miRNA cDNA, and finally uses reverse primer complementary 
to Universal Tag sequence to carry out dyeing method fluorescence 
quantitative PCR detection. Tailing reverse transcription has been adopted 
by many laboratories around the world for its fast workflow, accurate result 
and high detection throughput. It has become the main method for miRNA 
reverse transcription and fluorescence quantitative PCR detection.
Tailing reverse transcription is applied for the reverse transcription of mature 
miRNA which generates the first strand cDNA corresponding to miRNA. 
This kit uses total RNA or miRNA a template, or contains all reagents in 
the miRNA 3’ end poly(A) modification process and reverse transcription 
process with high poly(A) modification and reverse transcription efficiency. 
It can efficiently prepare the first strand cDNA corresponding to miRNA 
from 20 pg-2 μg total RNA.

miRNA extraction and RT-qPCR detection
miRNA extraction methods are mainly divided into two categories: 1. After extracting the total RNA in the sample, separate the small 
fragment RNA in the total RNA by PAGE electrophoresis or PEG, then precipitate the small fragment RNA to recover miRNA;  2. 
Under an appropriate amount of ethanol, the special silica matrix adsorption material can specifically adsorb small fragments of RNA 
(less than 200 nt), and obtain miRNA solution after elution.
The manual extraction of miRNA usually adopts the first method, while miRNA kit generally uses the latter. The main disadvantage 
of the former is the complicated experimental steps and many factors affecting the results. Therefore, the final miRNA solution has 
poor purity and is most possible to inhibit downstream experiments. In contrast, the latter method is easy to operate and with good 
miRNA purity, but the price is slightly higher than the former. It is worth noting that it has been reported that different methods for 
miRNA extraction will lead to different results, where the quantitative determination of miRNA extracted by silica matrix adsorption 
method is more accurate.
The obtained miRNA solution should be stored at -20°C or -80°C. Avoid repeated freezing and thawing to prevent miRNA 
degradation. Generally, the results detected by UV spectrophotometer cannot accurately reflect the concentration of miRNA. For 
one reason, the amount of miRNA contained in the solution is relatively low, the OD260 of the solution cannot correctly reflect the 
content of nucleic acid in the solution.  The other reason is that the miRNA solution obtained by any method all contains other small 
fragments of RNA (such as snRNA, 5SRNA, etc.), therefor the OD260 measured is the absorbance value of the mixture of miRNA and 
other small fragments of RNA rather than the absorbance value of pure miRNA.
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miRcute Plus miRNA qPCR Kit (SYBR Green) (4992887/ 4992779)
The kit adopts the principle of SYBR Green I chimeric fluorescence to carry out miRNA fluorescence quantitative detection. The kit 
contains 2×miRcute miRNA Premix required for miRNA fluorescence quantitative detection and Reverse Primer used in combination 
with miRcute Plus miRNA First-Strand cDNA Kit. 2×miRcute miRNA Premix (including SYBR, ROX) is a new generation of pre-
mixed real time PCR detection reagent specially developed for miRNA quantitative detection. It contains specially modified hot 
start DNA Polymerase and a buffer system specially designed for miRNA fluorescence quantitative PCR detection, which makes 
the detection reaction more specific and sensitive with excellent linear relationship in the large concentration gradient range of 
templates. Combining with the optimized miRNA fluorescence quantitative upstream detection primers, mature miRNA can be easily 
detected.

Applicable instrument of miRcute miRNA Fluorescence Quantitative Kits
Applied Biosystems: PRISM7000/7300/7500/7700/7900HT,7500Fast, Step one/Step one plus PCR System, ViiA7, etc.
Roche: LightCycler series
Bio-rad: CFX96 etc.
Stratagene: Mx3000P, Mx3005P and Mx4000 etc.
Eppendorf: Mastercycler ep realplex 
Bioer: Line-Gen
Bio-rad: iCycler IQ/MyiQ/iQ5/CFX96 etc. Other Real Time PCR thermal cyclers

miRNA Upstream Fluorescence Quantitative Detection 
Primer Design
TIANGEN is committed to providing a complete set of mature miRNA detection plan. Using TIANGEN’s matching miRNA extraction 
(4992860/4992863/4992865/4992733), reverse transcription (4992786/4992909) and fluorescence quantification (4992887/4992779) 
kits, experimenters only need to prepare miRNA fluorescence quantification upstream detection primers to carry out the experiment. 
In addition, TIANGEN also provides part of popular miRNA fluorescence quantitative upstream detection primers (list is constantly 
being updated), which makes the experimental results faster and more accurate. To design miRNA fluorescence quantitative 
upstream detection primers, first search the website of Sanger miRbase (http://www.mirbase.org/) for the microRNA specific 
sequence, gene distribution and detailed sequence registration information of various species that have been published so far.

Principles for miRNA upstream fluorescence quantitative detection primer design
Principle 1: Follow the most common principle of primer design.
■ Select highly conservative target sequences with uniform base distribution;
■ The primer length is usually 20-30 bp, the Tm value is usually 55-65°C and the temperature of upstream and downstream 

primers is ensured to be consistent as far as possible. The GC content is 40-60%, and the product size is 50-250 bp;
■ Select primers with △ G low at the 3’ end and relatively high at the 5’ end and in the middle.
■ Avoid the occurrence of more than 3 consecutive identical bases;
■ The energy value of primer dimer and hairpin structure should not be too high. The absolute value of △ G (free energy) should 

not exceed 6 kcal/mol.

Principle 2: Based on mature miRNA sequences, and replace U with T (the most basic design method).

Principle 3: The Tm value of the downstream primer provided in the kit is 65℃ , and the Tm value of the upstream primer 
shall be designed to be 60-65℃ .
Use common sequence analysis software such as Primer Premier, Oligo, Primer Express to evaluate the GC content of primers, 
whether hairpins are formed within primer, or whether there are non-specific structures such as folding between primers. The 
Reverse Primer provided in miRcute Plus miRNA qPCR Kit (SYBR Green) is designed by integrating the specificity of multi-species 
sequences, which has very low probability of forming non-specific binding with upstream primers, so that one only needs to consider 
the specific binding within upstream primers for the primer design.
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If the Tm value of the primer directly designed according to principle 2 is too low, add several bases (mainly G or C) at the 
5’end of the primer;
For example: For hsa-miR-1 sequence (TGGAATGTAAAGAAGTATGTAT), no non-specific structure was found by software analysis, 
but its Tm is relatively low. According to the design rule of miRNA upstream primers, randomly add bases (mainly G or C) one by 
one at the 5’ end of the primers. Check Tm and non-specific folding after each base adding until the upstream and downstream Tm 
are matched. The adjusted primer sequence is GCGTCCTGGAATGTAAAGAAGTATGTAT

If the Tm value of the primer directly designed according to principle 2 is too high, remove several bases at the 5’ or 3’ end 
of the primer.
For example: For hsa-miR-23a-5p sequence (GGGGTTCCTGGGGATGGGATTT), through software analysis, there is no non-
specific structure, but Tm is high. According to the upstream primer design rule of miRNA, randomly delete bases one by one 
from the 5’ end of the primer, and check Tm and non-specific folding after each base deletion one by one until the upstream and 
downstream Tm to be matched. The adjusted primer sequence is GGTTCCTGGGGATGGGATTT

If the primer directly designed according to principle 2 produces serious primer dimer during fluorescence quantification, 
and there is a hairpin with more than 4 bases or an upstream primer dimer, change the 1-2 bases of the 5’ non-specific 
binding part to other bases to enhance specificity.
For example, for hsa-miR-7070 sequence (CATCTTACCGGGCAGCATTAGA), the software analysis shows a non-specific structure 
and relatively low Tm, reverse the base at the non-specific binding site with more than 4 bases. After solving the non-specific 
problem, add bases at the 5’ end so that the upstream and downstream Tm can be matched. 
The adjusted primer sequence is GCAACTTACCTGGCAGCATTAGA

Design of upstream detection primers for miRNA with strong homology:
Example: Fo mouse miRNA with homologous sequence:
a: UACCCUGUAGAUCCGAAUUUGUG 
b: UACCCUGUAGAACCGAAUUUGUG

Through upstream primer design to distinguish the two sequences by fluorescence quantitative method. Search for the first different 
base of the two sequences from the 3’ end, take this base as the 3’ end of the primer or 2-3 bases after this base as the 3’ end of 
the primer, and discard the rest sequences. After that, check and add the bases one by one at the 5’ end to match the Tm at the 
upstream and downstream. The designed primers should be cross-verified with the synthesized cDNA of miRNA.
Adjusted Primer a: GCTCAGTCAGGCCTACCCTGTAGAT
Adjusted Primer b: GCTCAGTCAGGCCTACCCTGTAGAA

Input the full sequence of primers to find out whether other miRNA of the same species have 
interference, and if so, adjust the specificity according to principles 1-3 above.

At the end of primer design, blast the sequence on the following web page to check specificity.

83



For more information, please refer to : www.tiangen.com/en         Tel:+86 10 59822724         E-mail: export@tiangen.com

Epigenetics
II PC

R、
R

T and real-tim
e PC

R

84

miRNA Fluorescence Quantitative Internal Reference Selection
Fluorescence quantitative PCR is a commonly used miRNA detection method in the biological field. Real-time detection of target 
miRNA through the change of fluorescence intensity in the system can calculate the initial content of trace miRNA in the sample, 
and has the advantages of simple operation, high sensitivity, high accuracy, etc. The operation of fluorescent quantitative PCR has 
relatively high requirements. Many factors can lead to deviation of results (such as RNA quality, etc.), so the calibration of internal 
reference genes is needed to correct this deviation. The selection of miRNA internal reference genes is very important, since 
inappropriate control will seriously affect the calculation results.
The ideal miRNA internal reference gene can be expressed in all samples without any difference, which will not be restricted by the 
target cells, and can correctly reflect the efficiency of preservation, extraction and quantification of the target gene. In fact, there is no 
such internal reference gene. Researchers can only choose the gene as close as possible to this condition as the internal reference. 
It is required that the gene has higher expression in all samples and the expression level tends to be consistent. In addition, the 
length of the quantitative internal reference of miRNA should be close to the target miRNA itself to ensure that they have similar 
extraction efficiency and reverse transcription efficiency.
At present, for the relative quantification of qPCR, the most commonly used internal reference genes are 5S and U6 nuclear small 
molecule RNA. In addition, the internal reference genes commonly used in human tissues also include: RNU48, RNU44, U47, 
RNU6B, or some miRNA with stable expression, such as miR-103, miR-191, etc. Before the experiment, the selected internal 
reference should be quantitatively detected in different samples to verify the stability of its expression.

miRNA Detection External Reference (4992934)
In samples with unstable internal reference expression such as serum and plasma, if the expression level of the target miRNA 
needs to be detected and compared, a common control of multiple internal reference can be adopted, but the method of detecting 
external reference is mostly adopted. The miRNA detection reference (4992934) is a synthetic single-stranded small RNA, a miRNA 
of Caenorhabditis elegans, which has no homologous sequence in human, mouse and rat and will not interfere with quantification. In 
the process of RNA extraction, the sample is first lysed, the external reference is then added to the lysate, and then the conventional 
extraction process can be performed. After reverse transcription, use corresponding detection primer (CD200-01) for fluorescence 
quantification to measure and compare the content of the target miRNA. The purity of the external reference for miRNA detection 
is high and there’s no limit of the RNA extraction method. Only 1 pmol of the external reference is needed to efficiently quantify and 
compare the target miRNA.

Forward Fluorescence Quantitative Detection Primer Library
The miRNA forward detection primer library contains the miRNA forward primers verified by experiments, with the advantages of 
high sensitivity and high specificity. After the synthesis of cDNA from miRNA by TIANGEN miRcute Plus miRNA First-Strand cDNA 
Kit, the forward primers are matched with the universal reverse primer in miRcute Plus miRNA qPCR Kit (SYBR Green), and high-
efficiency fluorescence quantitative PCR detection of mature miRNA can be performed to accurately quantified target miRNA without 
fluorescent probe.
By the end of 2019, more than 937 miRNA-specific primers for human and mouse had been found in the miRNA primer library and 
the library is being continuously updated. The primer library can be directly searched on the front page of TIANGEN official website.
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Experimental Example

Description
The miRcute Plus miRNA cDNA First-Strand cDNA Kit adopts the 
A-tailing method to carry out reverse transcription of miRNA first 
strand cDNA. The kit adopts a two-component form, thus simplifying 
the experimental operation process and reducing the possibility of 
operation errors. miRNA RT Enzyme Mix in this product includes 
E.coli Poly(A) Polymerase, RTase and RNasin. The E. coli Poly 
(A) Polymerase not only has high A-tailing efficiency, but also can 
specifically recognize single-stranded miRNA, thus avoiding further 
reverse transcription reaction of miRNA precursors with double-
stranded structures. The RTase has been molecular modified 
to remove RNase H activity and increase the affinity of RNA 
template, thus enabling miRNA reverse transcription reaction to 
have higher efficiency and sensitivity. The 2×miRNA RT Reaction 
Buffer in this product contains all the raw materials and primers 
for miRNA A taling reaction and reverse transcription reaction. It is 
carefully optimized to ensure that the Poly(A) modification process 
and reverse transcription process at the 3’ end of miRNA can be 
efficiently carried out at the same time.

Applications
Fluorescence quantitative study of miRNA by dye-based/probe-
based method

Important Notes
This kit must be used together with miRcute Plus miRNA qPCR Kit 
(SYBR Green) (4992887/4992779)

Kit Contents
Contents  25 rxn 50 rxn
miRNA RT Enzyme Mix 50 µl 100 µl 
2× miRNA RT Reaction Buffer 250 µl 500 µl
RNase-Free ddH2O 1 ml 1 ml

Cat.no. Package size
4992786 20 μl×25
4992909 20 μl×50

miRcute Plus miRNA First-Strand cDNA Kit
——Faster and more sensitive reagent for reverse transcription of miRNA by tailing method

Figure. 1. Reverse transcription of human miRNA mimic mix with TIANGEN 
miRcute Plus miRNA First-Strand cDNA Kit and similar products of Supplier Q 
(left) Supplier T (right), respectively. The hsa-miR-133a-3p was detected by real 
time PCR.  The results show that for the same RNA sample, the amount of cDNA 
obtained after reverse transcription of TIANGEN miRcute Plus miRNA First-Strand 
cDNA Kit (red line) is larger than that of other Suppliers (blue line), indicating  
higher RT efficiency.
miRNA mimic mix sample amount: 2×108copies; Reverse transcription system: 20 
μl. 2 μl was sent for quantification;  Quantitative reagent: TIANGEN miRcute Plus 
miRNA qPCR Kit (SYBR Green) (4992887/4992779);  Instrument: ABI 7500 fast.

Figure 2. Use TIANGEN miRcute Plus miRNA First-Strand 
cDNA Kit (top row) and relevant product from Supplier Q (lower 
row) to reverse transcribe human total RNA respectively, 
and then hsa-miR-122-5p is quantitatively detected by real 
time PCR.  The results show that for the same RNA sample, 
TIANGEN miRcute Plus miRNA First-Strand cDNA Kit has 
higher sensitivity and stability than Supplier Q, and is more 
suitable for downstream experiments.
Total RNA of Human Huh7 cell is extracted by TRNzol 
Universal (4992730).  Reverse transcription loading: 100 
ng-1 pg; Reverse transcription system: 20 μl. 2 μl was 
sent for quantification; Quantitative reagent: TIANGEN 
TIANGEN miRcute Plus miRNA qPCR Kit (SYBR Green) 
(4992887/4992779); Instrument: ABI 7500 fast.  

Features
■ Time-saving and labor-saving: A-tailing reaction and 

reverse transcription reaction is combined in one step, 
reducing the operation steps and saving half of the 
reaction time.

■ Strong specificity: Specific modification and reverse 
transcription of single-stranded miRNA to avoid the 
influence of miRNA precursor with secondary structure.

■ High sensitivity: All miRNA A-tailing products are 
used for further reverse transcription reaction, greatly 
improving the detection rate of low abundance miRNA. 

■ Widely applicable: Reverse transcription reaction can 
be carried out on miRNA extracted from almost all 
materials. The input range of templates can reach 20 
pg-2 µg (mass range) and 10 fM-100 pM (concentration 
range).

Storage Conditions
Store at -20°C



For more information, please refer to : www.tiangen.com/en         Tel:+86 10 59822724         E-mail: export@tiangen.com

Epigenetics
II PC

R、
R

T and real-tim
e PC

R

86

         Template
Primer        7a     7a2     7b      7c      7d      7c      7f1      7f2      7g      7i
hsa-let-7a-3p 100.00% 0.04% 1.55% 0.03% 0.08% 0.07% 2.47% 0.62% 0.02% 0.26%
hsa-let-7a2-3p 2.54% 100.00% 4.13% 4.33% 4.76% 3.47% 3.23% 4.35% 4.71% 2.76%
hsa-let-7b-3p 0.62% 1.05% 100.00% 0.79% 0.42% 1.04% 2.80% 2.01% 0.57% 0.25%
hsa-let-7c-3p 0.00% 0.00% 0.44% 100.00% 0.14% 0.00% 0.22% 0.00% 0.02% 0.49%
hsa-let-7d-3p 0.01% 0.08% 0.13% 0.56% 100.00% 0.01% 0.00% 0.08% 0.02% 0.03%
hsa-let-7e-3p 3.00% 1.81% 2.55% 2.92% 3.60% 100.00% 2.79% 2.51% 3.17% 2.59%
hsa-let-7f1-3p 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.84% 0.00% 0.00%
hsa-let-7f2-3p 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1.04% 100.00% 0.00% 0.00%
hsa-let-7g-3p 3.66% 4.01% 3.28% 4.09% 3.16% 3.73% 3.40% 4.45% 100.00% 4.25%
hsa-let-7i-3p 0.00% 0.00% 0.01% 0.48% 0.03% 0.01% 0.00% 0.00% 0.01% 100.00%

Experimental Example

miRcute Plus miRNA qPCR Kit (SYBR Green)
——Higher specificity and sensitivity

Table 1. There are 10 kinds of 3p miRNA in the human let-7 family, with little or even single base difference among them.  The 10 miRNA mimics were used as templates and 
different primers were used to amplify the 10 miRNA respectively by using the TIANGEN miRcute Plus miRNA qPCR Kit (SYBR Green).  The results show that the specific 
primer only amplifys the specific template, and the non-specific recognition rate is less than 5%, indicating that TIANGEN miRcute Plus miRNA qPCR Kit (SYBR Green) has 
good specificity and can distinguish miRNA with single base difference. 

Figure. 1. Use TIANGEN miRcute Plus miRNA 
qPCR Kit (SYBR Green) and similar products of 
Supplier Q, E and T to quantify hsa-miR-15a-5p 
respectively. The amplification curve, melting curve 
and standard curve results show that, for the same 
cDNA sample, TIANGEN miRcute Plus miRNA 
qPCR Kit (SYBR Green) has higher specificity, 
sensitivity and linear range, and its quantification is 
more accurate than that of other suppliers.
Total RNA of Human 293T cells was extracted 
with TRNzol Universal (4992730) and 1 μg was 
taken for reverse transcription. TIANGEN miRcute 
Plus miRNA First-Strand cDNA Kit (4992786) was 
used for reverse transcription, with 20 μl reaction 
system. After reverse transcription, cDNA was 
diluted 10-105 times respectively, and 2 μl was 
taken for quantification. The instrument used is ABI 
7500 fast.

hsa-let-7a-3p MIMAT0004481 CUAUACAAUCUACUGUCUUUC
hsa-let-7a-2-3p MIMAT0010195 CUGUACAGCCUCCUAGCUUUCC
hsa-let-7b-3p MIMAT0004482 CUAUACAACCUACUGCCUCCC
hsa-let-7c-3p MIMAT0026472 CUGUACAACCUUCUAGCUUUCC
hsa-let-7d-3p MIMAT0004484 CUAUACGACCUGCUGCCUUUCU
hsa-let-7e-3p MIMAT0004485 CUAUACGGCCUCCUAGCUUUCC
hsa-let-7f-1-3p MIMAT0004486 CUAUACAAUCUAUUGCCUUCCC
hsa-let-7f-2-3p MIMAT0004487 CUAUACAGUCUACUGUCUUUCC
hsa-let-7g-3p MIMAT0004584 CUGUACAGGCCACUGCCUUGC
hsa-let-7i-3p MIMAT0004585 CUGCGCAAGCUACUGCCUUGCU

TIANGEN                                         Company Q                                      Company E                                      CompanyT

Description
The kit adopts the principle of SYBR® Green I chimeric 
fluorescence to carry out miRNA fluorescence quantitative 
detection. The kit contains all reagents for quantitative 
miRNA fluorescence detection, including 2×miRcute 
Plus miRNA Premix, 50×ROX Reference Dye and 
Reverse Primer. Among them, 2× miRcute Plus miRNA 
Premix (With SYBR & ROX) is a new generation of pre-
mixed fluorescent quantitative PCR detection reagent 
specially developed for miRNA quantitative detection. 
The DNA Polymerase uses chemically modified hot-start 
polymerase, cooperating with a special buffer system, 
it has better reaction specificity, higher sensitivity, and 
accurate quantification can be carried out in a wider range.

Features
■ High sensitivity: Target miRNA of total RNA of pg grade 

can be detected.
■ Strong specificity: The completely upgraded system can 

better distinguish single base differences and perfectly 
distinguish different miRNA within family.

■ Good versatility: Suitable for various types of fluorescence 
quantitative PCR instruments.

Kit Contents

Contents  125 rxn 500 rxn
 (20 μl system) (20 μl system)
2×miRcute Plus miRNA PreMix
(SYBR&ROX) 1.25 ml 4×1.25 ml

Reverse Primer (10 µM) 55 µl 220 µl 
50×ROX Reference Dye 250 µl 1 ml 
RNase-Free ddH2O 2×1 ml 5×1 ml

Cat.no. Package size
4992887 20 μl×125
4992779 20 μl×500

Applications
Detect reverse transcribed cDNA of miRNA by fluorescence 
quantitative PCR

Storage Conditions
Store in dark at -20°C

Important Notes
This kit must be used together with miRcute Plus miRNA First-
Strand cDNA Kit (4992786/4992909).
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Description
This product is a chemically synthesized short-segment 
single-stranded RNA, suitable for comparison of miRNA 
content in liquid phase samples with unstable internal 
reference expression such as serum and plasma. When 
extracting RNA, the product is added after the sample 
lysis, and the relative fluorescence quantitative detection 
of the target miRNA is carried out by matching the miRNA 
external reference upstream detection primers (CD200-01).

Storage Conditions
The dry powder can be stored at -20°C for 6 months. For 
long-term storage, please store at -80°C. Avoid repeated 
freezing and thawing.

Description
The miRNA Forward Detection Primer Library is applied 
to the miRNA fluorescence quantitative detection method 
developed by TIANGEN, with the advantages of high 
sensitivity and specificity. Without the use of fluorescent 
probes, the fluorescence quantitative detection of mature 
miRNA can be directly carried out in combination with 
TIANGEN miRcute Plus miRNA First-Strand cDNA Kit 
(4992786/4992909) and miRcute Plus miRNA qPCR Kit 
(SYBR Green) (4992887/4992779).

Features
■ Specificity: No homologous fragment in human, mouse and rat 

are detected, ensuring no interference for quantification.
■ Sensitivity: There is no restriction on RNA extraction methods, 

and only 1 pmol is needed for efficient quantification and 
comparison.

■ Stability: The external control ensures the quality can be 
controlled, and errors caused by unstable expression of internal 
reference can be eliminated.

Features
■ High efficiency: Each primer has been verified by experiments by 

TIANGEN.
■ Time-saving: Ideal experimental effect can be achieved without 

primer pre-screening, design and synthesis.
■ Convenience: The best annealing temperature and primer 

dosage has been set.
■ Economy: High cost performance.
■ User-friendly: The dry powder package is suitable for shipping 

and long-term storage.

Cat.no. Package size 
4992934 1 OD

Package size Remark 
1 OD Dry powder, no primer sequence

External Control for miRNAs
——Reference for relative quantification of miRNA in liquid phase samples

 Important Notes
This product is only used for detection of liquid samples such as serum/plasma/body fluid. It is suggested to use internal 
reference for experiments on samples such as cells and tissues.

miRNA Forward Detection Primer Library

TIANGEN Cat Number                               Content

TIANGEN miRNA Specific qPCR Primer For External Control

CD200-01                                   miRNA external control primer
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 Frequently Asked Questions for miRNA Extraction
 and DetectionQ&A

What types of samples can be extracted by miRcute miRNA extraction kits?

What is the difference between the miRNA extracted by miRcute miRNA Isolation Kit and 
TRNzol reagent?

Is it suggested to measure the concentration of the miRNA extracted by miRcute miRNA 
extraction kits?

Can miRcute miRNA extraction kits be used to extract mRNA and miRNA respectively?

Q

Q

Q

Q

A

A

A

A

miRcute miRNA Isolation Kit (4992860) can extract miRNA from cells, tissues, serum plasma, plant tissues or total RNA 
containing miRNA. miRNAprep Pure FFPE Kit  (4992863) can extract miRNA from FFPE samples. miRcute Serum/
Plasma miRNA Isolation Kit (4992865) is specially designed for miRNA extraction from serum and plasma, while miRcute 
Plant miRNA Isolation Kit  (4992733) is specially designed for miRNA extraction from plants, especially plants rich in 
polysaccharides and polyphenols.

Using TRNzol to extract miRNA may result in selective loss of miRNA. Phenol and salt residues may exist in RNA extract-
ed by TRNzol method, which has inhibitory effect on subsequent reverse transcription and other experiments might cause 
failure of subsequent experiments. Comparative data show that miRNA extracted by miRcute miRNA Isolation Kit can 
significantly reduce the residues of phenol and salt, while there is relatively high salt content in the total RNA extracted by 
TRNzol method (the absorbance value in the figure below represents the salt concentration). 

For tissues, cells and other samples, the electrophoresis detection of miRNA products extracted by miRcute miRNA 
Isolation Kit will show bright bands, but the products are mostly 5SRNA, 5.8SRNA and tRNA, so the absorbance value 
of this solution detected by UV spectrophotometer cannot truly represent the miRNA content in the products. For serum 
or plasma samples, electrophoresis is not recommended after miRNA extraction, because the circulating nucleic acid 
content is low, and no bands will show on an electrophoresis gel. The miRNA concentration detected by an ultraviolet 
spectrophotometer is also unreliable, but fluorescence quantitative PCR detection with higher sensitivity can be 
performed to detect miRNA concentration.

If mRNA and miRNA needs to be quantified separately, it is recommended to use the extraction solution of extracting 
total RNA (see the manuals for details). After conventional reverse transcription and poly(A)-tailing reverse transcription 
respectively, the target mRNA and miRNA are quantified respectively. If mRNA and miRNA needs to be extracted 
separately, it is suggested to use miRcute miRNA Isolation Kit for miRNA extraction. At the Column miRspin adsorption 
step, miRNA will be left in the filtrate, and the subsequent extraction can be carried out according to the steps in the 
manual. mRNA is bond to the Column miRspin, and after washing the miRspin with RNase-Free 70% ethanol (self-
prepared) once, mRNA can be eluted by RNase-Free elution buffer or ddH2O.

miRNA extracted by miRcute miRNA Isolation Kit, absorbance at 230 nm                      Total RNA extracted by TRNzol, absorbance at 230 nm
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What is the difference between miRNA reverse transcription by poly(A)-tailing and stem-loop 
method?

How to avoid miRNA precursor amplification when the poly(A)-tailing miRcute Plus miRNA 
First-Strand cDNA Kit is combined with the miRcute Plus miRNA qPCR Kit (SYBR Green) to 
detect mature miRNA?

What is the detection sensitivity of the miRcute Plus miRNA qPCR Kit (SYBR Green) 
combined with the poly(A)-tailing miRcute Plus miRNA First-Strand cDNA Kit?

Can probe-based qPCR method be used for fluorescence quantification after reverse 
transcription with miRcute Plus miRNA First-Strand cDNA Kit (4992786/4992909)?

Can miRcute miRNA kits be used to detect piRNA, qiRNA and other microRNAs?

Q

Q

Q

Q

Q

A

A

A

A

A

With the poly(A)-tailing, the reverse transcription product can be used for subsequent multi-miRNA detection, which is 
more accurate, convenient and fast, and does not need probe and stem-loop primers which requires high cost and long 
synthesis time. Although in principle, stem-loop method has higher specificity than poly(A)-tailing method, but with the 
progress of enzyme technology, there is no significant difference between the two methods.

miRNA precursors present spatial hairpin structural characteristics (double-strand). The miRcute Plus miRNA First-Strand 
cDNA Kit with poly(A)-tailing adopts single-strand dependent poly(A) polymerase, and does not interact with double-
strand in the reaction with poly (A)-tailing, thus avoiding further reverse transcription and amplification of precursors. 
Moreover, the Quant RTase used subsequently is also a single-strand dependent reverse transcriptase, thus avoiding the 
amplification of precursors to the greatest extent.

The antibody-modified hot-start polymerase has excellent specificity and sensitivity. miRNA can be detected from total 
RNA as low as 5 pg (compared with stem ring method which can detect miRNA from 25 pg total RNA, the sensitivity is 
higher), and the difference of single base can be distinguished for miRNA family, so as to ensure high specificity of miRNA 
detection.

Yes. After reverse transcription, please use probe-based qPCR reagents (TIANGEN SuperReal PreMix Plus (Probe)/
FastFire qPCR PreMix (Probe)/SuperReal PreMix Color (Probe)) and matching reverse primers to conduct probe-based 
miRNA quantitative detection. The detection probes shall be self-provided.

Yes. The miRcute miRNA extraction kit can extract all RNA with sizes less than 200 nt at the same time. These miRNAs 
can be reverse transcribed by miRcute Plus miRNA First-Strand cDNA Kit, and then quantified by SYBR method by 
using miRcute Plus miRNA qPCR Kit (SYBR Green). For designing and synthesizing forward quantitative primers, please 
consult TIANGEN customer service.

 Poly(A)-tailing RT method Stem loop RT method

Detection throughput Multiple miRNA can be detected in one Only one miRNA can be detected 
 RT reaction in one RT reaction 
Accuracy Internal reference and miRNA are reverse Internal reference and miRNA are reverse
 transcribed in the same reaction system.  transcribed in different reaction systems, and is
 High accuracy. cause error. 

Specificity ★★★★ ★★★★★

Sensitivity ★★★★★ ★★★★

Reaction Time + + + + + + + + + 
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Mi+C2:C21croRNA 301A Promotes Intestinal 
Inflammation and Colitis-Associated Cancer 
Development by Inhibiting BTG1

Long non-coding RNA GAS5 controls human 
embryonic stem cell self-renewal by maintain-
ing NODAL signalling

Phytochrome-interacting factors directly 
suppress MIR156 expression to enhance 
shade-avoidance syndrome in Arabidopsis

TGF-β signaling alters H4K20me3 status via 
miR-29 and contributes to cellular senescence 
and cardiac aging

MicroRNA-27a controls the intracellular survival 
of Mycobacterium tuberculosis by regulating 
calcium-associated autophagy

Dop1 enhances conspecific olfactory attraction 
by inhibiting miR-9a maturation in locusts

A fungal pathogen deploys a small silencing 
RNA that attenuates mosquito immunity and 
facilitates infection 

A Brassica miRNA Regulates Plant Growth and 
Immunity through Distinct Modes of Action

Melatonin improves reprogramming efficiency 
and proliferation of bovine-induced pluripotent 
stem cells

Detecting and characterizing microRNAs of di-
verse genomic origins via miRvial

MicroRNA-202 maintains spermatogonial stem 
cells by inhibiting cell cycle regulators and RNA 
binding proteins

MicroRNA-276 promotes egg-hatching syn-
chrony by up-regulating brm in locusts 

Targeting the MIR34C-5p-ATG4B-autophagy 
axis enhances the sensitivity of cervical cancer 
cells to pirarubicin

Extracellular Vesicles from Albumin-Induced 
Tubular Epithelial Cells Promote the M1 Macro-
phage Phenotype by Targeting Klotho

DC-SIGN–LEF1/TCF1–miR-185 feedback loop 
promotes colorectal cancer invasion and metastasis 

Transcriptional control of PAX4-regulated miR-
144/451 modulates metastasis by suppressing 
ADAMs expression

MicroRNA-Catalyzed Cancer Therapeutics Based 
on DNA-Programmed Nanoparticle Complex

Co-effects of matrix low elasticity and aligned 
topography on stem cell neurogenic differentia-
tion and rapid neurite outgrowth

Title                                    Journal              IF              Product used                     Institution  

Gastroenterology 18.392
 miRNA extraction/RT/ Tenth People’s Hospital

  Quantification of Tongji University

Nature    Shanghai Second Military
Communications 

11.878 miRNA extraction 
Medical University

 

Nature   miRNA extraction/RT/ Institute of Biotechnology,
Communications 11.878 Quantification Academy of Agricultural Sciences

Nature   miRNA RT/
Communications 11.878 Quantification Peking University

Nature   miRNA RT/ Tongji University
Communications 11.878 Quantification School of Medicine

Nature   miRNA RT/ Institute of Zoology, Academy
Communications 11.878 Quantification of Agricultural Sciences

Nature   miRNA RT/ Institute of Plant Physiology 

Communications 11.878 Quantification
 & Ecology, Shanghai Institutes 

   of Biological Sciences, CAS

Molecular Plant 10.812 miRNA extraction/ Institute of Microbiology, 
  RT/Quantification Chinese Academy of Sciences

Journal of pineal  miRNA extraction/ Institute of Zoology, Academy
research 10.391 RT/Quantification of Agricultural Sciences

Nucleic Acids 
Research 

10.162 miRNA extraction/RT Jianghan University

Nucleic Acids 
10.162

 miRNA RT/ Institute of Zoology, Academy 
Research  Quantification of Agricultural Sciences

PNAS 9.661 FastQuant/RealMaster/ Institute of Zoology, Academy
  miRNA series of Agricultural Sciences

   Chongqing Third MilitaryAutophagy 8.593 miRNA extraction
 Medical University

  miRNA extraction/RT/ Nanfang Hospital of Southern
Molecular Therapy 8.402 External control University of Science
   and Technology

Cell Death and   miRNA RT/Quantification The Second Hospital of
Differentiation 8.086 SuperReal Dalian Medical University

Oncogene 7.519 miRNA quantification School of Medicine,Shanghai 
   Jiaotong University

ACS applied 
materials & interfaces 7.504 miRNA extraction Suzhou University

Nanoscale 7.367
 miRNA extraction 

Tsinghua University  FastQuant/SuperReal 

Selected published papers using TIANGEN miRNA products
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Introduction of lncRNA Technology
Long Non-coding RNAs (lncRNAs) are single-stranded RNA larger than 200 nt without open reading frame for protein coding. It has 
the function of regulating gene expression at the transcription level or translation level. It has been proved that lncRNAs play an 
important role in the process of Ontogeny and disease development (Bartonicek et al, Mol Cancer. 2016), which is one of the most 
advanced research fi eld in epigenetics at present.

Number of published articles on lncRNA and miRNA. The number of articles 
published in the fi rst nine years of lncRNA research (2009- 2017, blue line) 
is higher than that in the fi rst nine years of miRNA research (2001-2009, red 
line). Source: NCBI PubMed.

The functional studey of lncRNA usually requires three steps: fi nding 
research target, confi rming research target and confi rming biological 
function. The commonly used experimental techniques are as 
follows:

lncRNA extraction
In order to study lncRNA, we must fi rst extract lncRNA. The length of lncRNA is similar to that of mRNA, so lncRNA can be extracted 
in the same way as common total RNA. Both precipitation method and silica matrix adsorption method can be used with good 
performance.
TIANGEN has been providing professional RNA extraction reagents for a large number of reseachers, of which TRNzol series and 
RNAprep series are very suitable for total RNA extraction including lncRNA. 

Reverse transcription and quantifi cation of lncRNA
In the process of confi rming lncRNA expression, it is essential to quantify specifi c lncRNA by RT-qPCR. qPCR can not only verify the 
accuracy of high-throughput experiments, but also confi rm whether the lncRNA expression trend in the sample is the same as the 
published data.
For a long time, the quantifi cation of lncRNA has been adopting the same method or even reagent as that of mRNA. Although 
lncRNA can be extracted by traditional methods, due to the many diff erences between lncRNA and mRNA, diff erent methods should 
be used for fl uorescence quantifi cation of lncRNA and mRNA.
The abundance of lncRNA is only 1/10 of that of mRNA (Cabili et al, Gene Dev, 2011;   Aleksandra et al, Genome Biol, 2016）. It is 
estimated that there are more than 30,000 kinds of lncRNA in the human body, but there are no more than 1,000 kinds of lncRNA 
with more than one copy in a cell (Djebali et al, Nature,2012). Therefore, the sensitivity of traditional quantitative reagents for mRNA 
is far from suffi  cient and is not suitable for reverse transcription and fl uorescence quantitative experiments of lncRNA.

Similarity

Diff erence

Tissue specifi city Tissue specifi city
Can form functionally related secondary structures Can form functionally related secondary structures
Post-transcriptional processing (5' cap and 3' tail) Post-transcriptional processing (5' cap and 3' tail)

Encode protein, directly express gene  Does not encode protein, regulates gene expression
Highly conserved in diff erent species Less conserved
Most of them are distributed in cytoplasm and a  A small amount are distributed in cytoplasm,and a large
few in nucleus. amount in nucleus, chromatin and sub-nucleus regions. 
About 20,000-24,000 species in total More than 30,000 species, 3-100 times higher than mRNA species
High expression level Low expression level with 1/10 of that of mRNA
More uniform GC content  Great fl uctuation of GC content

IncRNAmRNA

Searching special 
lncRNAs

Confirming lncRNA 
expression

Confirming biological 
function

Signal pathway 

detection

Cell properties 

detection

In vivo detection

……

Published 

literature

lncRNA chips

Transcriptome 

sequencing

……

Real-time PCR

Immunofluor

escence 

localization

RACE

……
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Due to the difference between lncRNA and mRNA, TIANGEN has specifically developed the detection reagent according to the 
characteristics of lncRNA. It is the first detection reagent kit specially suitable for reverse transcription of lncRNA and fluorescence 
determination by dye method in China.

Biological Function of lncRNA and Its Interaction with miRNA
After finding the target lncRNA and confirming it as the research object, the 
most important work is to confirm its biological function. With the deepening of 
research, it has been shown that lncRNA can combine with both nucleic acid and 
protein to play an important regulatory role in transcription and translation. The 
classical working mechanism of lncRNA can be classified into four categories 
(Kevin et al, Mol Cancer. 2011): 
• Signal: Express at a specific time or location as a marker of a specific time, 

place, or physiological state.
• Decoy: Bind with RNA-binding proteins to make proteins detach from mRNA, 

thus regulating transcription.
• Guide: Bind with RNA-binding protein to guide the protein to bind with mRNA, 

thus regulating transcription.
• Scaffold: Bind with various proteins and nucleic acids, and act as a scaffold for 

protein complex assembly.
For each lncRNA, its working mechanism may be the simultaneous action of 
multiple mechanisms. In addition, there are still many non-classical mechanisms 
reported. For example, as a non-coding RNA, lncRNA can also code a 
polypeptide under certain circumstances (Ingolia et al, Cell, 2011;   Kim et al, 
Nature, 2013)。
Furthermore, the relationship between lncRNA and miRNA is also a frontier 
direction for the study of lncRNA function. This research direction originates 
from ceRNA hypothesis. ceRNA (competitive endogenous RNA) hypothesis 
was first put forward by famous cancer geneticist Professor Pierpaolo Pandol in 
2011. The hypothesis points out that transcripts sharing miRNA binding sites will 
compete to bind the same miRNA, thus regulating the expression level of each 
other. miRNAs’ ceRNA include synthetic antisense miRNAs, circRNA, lncRNA, 
pseudogene RNAs, etc. (Thomson et al, Nat Rev Genet, 2016). Combining the 
miRNA research to the lncRNA project can deepen the significance of the lncRNA 
project and make the experiment smoother and more successful.
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In a word, as the representative of non-coding RNA, lncRNA is the frontier direction of epigenetics research at present, and the 
studies have covered all fields of life science research. In addition to the above basic ideas and principles for lncRNA research, 
there are also different directions and methods for deepening lncRNA research.
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lnRcute lncRNA qPCR Kit (SYBR Green)

——Sensitive and stress-resistant special fluorescent quantitative reagent for lncRNA

lnRcute lncRNA First-Strand cDNA Kit
——Ultra-sensitive lncRNA specific reverse transcription reagent

Description
The lnRcute lncRNA First-Strand cDNA Kit is a product specially 
developed for reverse transcription of long-chain non-coding RNA 
(lncRNA). Compared with mRNA, lncRNA has the characteristics 
of low abundance, large difference in GC content and more 
complex secondary structure, and traditional reverse transcription 
reagents are difficult to achieve ideal effects on lncRNA. This kit 
contains gDNase for efficiently removing genomic DNA, which 
can effectively avoid interference of residual genomic DNA on 
subsequent detection results. The reverse transcriptase used in lnR 
RT Enzyme Mix in this kit is FastKing RT Enzyme. This enzyme is 
a new molecular modified reverse transcriptase, with a hydrophobic 
motif added, and has stronger RNA affinity and thermal stability, 
which makes this kit outstanding in aspects of stress resistance and 
high reverse transcription efficiency for templates with GC content, 
complex secondary structure or low abundance. This kit is especially 
suitable for reverse transcription reaction of lncRNA with relatively 
low expression level and relatively complex secondary structure.

Applications
The reverse transcribed cDNA can be used for fluorescent quantitative 
PCR of lncRNA, and for routine PCR of mRNA, f luorescent 
quantitative PCR, cDNA library construction and other experiments.

Description
Compared with mRNA, lncRNA has the characteristics of low 
abundance, large difference in GC content and more complex 
secondary structure, and traditional quantitative reagents are difficult 
to achieve ideal effects on lncRNA. The 2×lnR lncRNA PreMix in this 
kit is a new generation of pre-mixed fluorescent quantitative PCR 
detection reagent specially developed for quantitative detection of 
lncRNA. The antibody modified hot-start DNA Polymerase ensures 
that the product has higher detection sensitivity while ensuring higher 
reaction specificity. In addition, the addition of H-competitor factor 
and EP component in Buffer makes the product have a wide range 
of sample universality. It has very good amplification applicability for 
templates with different GC contents, complex advanced structures, 
more PCR inhibitor residues and long fragments, etc., which is 
especially suitable for quantitative detection of lncRNA with relatively 
complex advanced structures and relatively low overall abundance.

Applications
It is especially suitable for experiments of lncRNA expression 
analysis by SYBR Green method on various real t ime PCR 
instruments, and is also suitable for quantification of templates with 
high GC, complex secondary structure, high impurity residue and 
long fragment cDNA.

Kit Contents
Contents  25 rxn 50 rxn
 (20 μl System) (20 μl System)
5×gDNA Buffer 50 μl 200 μl
lnR-RT Primer Mix 50 μl 200 μl
lnR RT Enzyme Mix 25 μl 100 μl
10×lnR RT Buffer 50 μl 200 μl
RNase-Free ddH2O 1 ml 2×1 ml

Cat.no. Package size
4992785 20 μl×25
4992908 20 μl×100

Cat.no. Package size
4992778 20 μl×125
4992886 20 μl×500

Kit Contents

Contents  125 rxn 500 rxn
 (20 μl System) (20 μl System)
2×lnR lncRNA PreMix 
(SYBR Green) 1.25 ml 4×1.25 ml
50×ROX Reference Dye 250 μl 1 ml
RNase-Free ddH2O 1 ml 5×1 ml

Features
■ High efficiency: Stable and efficient King reverse 

transcriptase with RT efficiency over 95%.
■ Sensitivity: The sensitivity-enhancing components are 

added to the buffer solution, ensuring the high sensitivity 
with lower limit of detection reaching 0.1 ng total RNA.

■ Stress resistance: Suitable for complex templates, 
perfect resistance to foreign interference

■ Fast reaction: gDNA-free cDNA can be synthesized 
within 21 min .

Storage Conditions
Store at -20°C

Features
■ Highly sensitive antibody modified polymerase, suitable 

for fast quantitative workflow and can efficiently 
complete lncRNA detection.

■ The H-Competitor factors compete for hydrogen bonds, 
perfectly amplifying high GC and complex lncRNA 
templates.

■ The EP component stabilizes PCR system, effectively 
protects enzyme activity and resists interference of 
various inhibitors.

Applications
Store at -20°C
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Total RNA of human (left), mouse (middle) and rat (right) are extracted, and lncRNA (human: HEIH, mouse: NONMMUT000882, rat: NONRATT000076) was detected by TIANGEN 
lnRcute lncRNA First-Strand cDNA Kit+lnRcute lncRNA qPCR Kit (SYBR Green) (blue line) and the reagent provided by Supplier B (RT and quantitative reagent, red line), respectively. 
The amplification curve and melting curve results show that TIANGEN lncRNA specific detection reagent has high specificity and good species universality, and is superior to the 
mRNA general reagent of Supplier B.

Total RNA of Arabidopsis thaliana was extracted, and lncRNA COOLAIR 
was detected with TIANGEN lnRcute lncRNA First-Strand cDNA Kit+lnRcute 
lncRNA qPCR Kit (SYBR Green) and the reagent provided by Supplier A (RT 
and quantitative reagent), respectively. Amplification curve, melting curve, 
standard curve and Ct value are displayed. The results show that TIANGEN 
lncRNA specific detection reagent has high specificity and excellent gradient, 
and is superior to the mRNA universal reagent of Supplier A. NTC: Negative 
control. ND: Not detected.

   Detection Primers                       COOLAIR

            Brand  TIANGEN Supplier A

 100 ng 26.32 30.81

 25 ng 28.7 32.79

 6.25 ng 30.9 34.24

 1.56 ng 33.1 36.77

 NTC ND ND

TIANGEN Supplier A

Experimental Example

Average 
Ct value 
of each 
template 
gradient
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The long noncoding RNA T5120 regulates nitrate 
response and assimilation in Arabidopsis

LncRNA ZEB1-AS1 down-regulation suppresses 
the proliferation and invasion by inhibiting ZEB1 ex-
pression in oesophageal squamous cell carcinoma

Long non-coding RNA CDKN2B antisense RNA 1 
gene contributes to paclitaxel resistance in endo-
metrial carcinoma

Silencing of GAS5 alleviates glaucoma in rat mod-
els by reducing retinal ganglion cell apoptosis

Whole-transcriptome RNA sequencing reveals the 
global molecular responses and ceRNA regula-
tory network of mRNAs, lncRNAs, miRNAs and 
circRNAs in response to copper toxicity in Ziyang 
Xiangcheng (Citrus junos Sieb. Ex Tanaka)

The global effects of PmRunt co-located and co-ex-
pressed with a lincRNA lncRunt in pearl oyster 
Pinctada fucata martensii

LncMSEN1, a mantle-specific LncRNA participating 
in nacre formation and response to polyI: C stimu-
lation in pearl oyster Pinctada fucata martensii

Knockdown of lncRNA KCNQ1OT1 suppresses the 
adipogenic and osteogenic differentiation of tendon 
stem cell via downregulating miR-138 target genes 
PPARγ and RUNX2

Long non-coding RNA CDKN2B antisense RNA 
1 gene inhibits Gemcitabine sensitivity in bladder 
urothelial carcinoma

Long non-coding RNA GHET1 contributes to che-
motherapeutic resistance to Gemcitabine in bladder 
cancer

Resveratrol exhibits an effect on attenuating retina 
inflammatory condition and damage of diabetic reti-
nopathy via PON1

Long Noncoding RNA Expression Signatures of 
Colon Cancer Based on the ceRNA Network and 
Their Prognostic Value

Comparative profiling of differentially expressed 
microRNAs in estrous ovaries of Kazakh sheep in 
different seasons

Title                                         Journal                 IF         Product used                   Institution

New Phytologist 7.299 lncRNA RT Shandong Agricultural
   University

Journal of Cellular    The Cancer Hospital
and Molecular  4.658 DNA extraction/ of Zhengzhou
Medicine  lnc RNA RT/Quantification University

Frontiers in   TRNzol/lnc RNA RT/ China Medical 
Oncology 4.137 Quantification University
   
Human Gene  lnc RNA RT/  XiangYa School of
Therapy 3.855 Quantification Medicine, CSU

  RNA extraction/
BMC Plant Biology 3.67 miRNA extraction/l Southwest University
  lnc RNA RT/Quantification 

Fish & Shellfish  lnc RNA RT/  Guangdong Ocean
Immunology 3.298 Quantification University

Fish & Shellfish   lnc RNA RT/ Guangdong Ocean
Immunology 3.298 Quantification University

Cell Cycle 3.259
 lnc RNA RT/ Yuying children’s  

  FastFire quantification Hospital of Wenzhou
   Medical College

  lnc RNA RT/ China Medical 
Journal of Cancer 3.182 Quantification University 

Cancer    Shengjing Hospital of
Chemotherapy  3.008 TRNzol/lnc RNA RT/ China Medical 
and Pharmacology  Quantification University

Experimental Eye   lnc RNA RT/ Xi’an Peihua
Research 2.998 Quantification University

   Nanfang Hospital of
Disease Markers 2.761 lnc RNA Quantification Nanfang Medical 
   University

Gene 2.638 lnc RNA RT/ Shihezi University
  Quantification 

Selected published papers using TIANGEN lncRNA products
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Introduction of Methylation Technology
DNA methylation is a covalent modification of DNA bases, which exists in all higher organisms. DNA methylation can turn off the 
activity of some genes, while demethylation can induce the reactivation and expression of genes, thus leading to the change of gene 
expression. DNA methylation plays an important role in maintaining normal cell function, genetic imprinting, embryonic development 
and human disease. With the development of methylation research, a variety of methylation detection methods have been developed 
to meet the requirements of different types of research. These methods can be divided into three categories: the detection of the overall 
level of methylation, the verification of the methylation of gene specific sites and the search for new methylation sites.

PCR-based methylation detection method

Methylation specific PCR (MSP)

After DNA is treated with bisulfite, unmethylated cytosine will be transformed into uracil, while methylated cytosine will not be changed. 
Using the processed product as a template for PCR, the methylation site  can be obtained by sequencing comparison (Bisulfite 
sequencing PCR, BSP). For the other method-methylation specific PCR (methylation specific PCR, MSP), the methylation of the target 
site can be directly determined on the electrophoregram  after PCR with specific primers, so as to save the time of construction of 
vectors and sequencing.  
In methylation specific PCR, two pairs of primers are usually designed, which both need the following requirements: 1. The detection 
site needs to be designed on the primers; 2. The two pairs of primers can only be complementary matched with the two possible 
sequences after bisulfite treatment, i.e. one pair of methylated DNA strand after treatment and the other pair of non-methylated 
DNA strand after treatment. For detection of MS-PCR amplification products, if fragments can be amplified using the primers for the 
methylated DNA chain after treatment, it indicates that the detected site has methylation; if fragments are amplified using the primers 
for the non-methylated DNA chain after treatment, it indicates that the detected site does not have methylation. In addition, quantitative 
PCR analysis can be used to accurately quantify the methylation degree of the target sites. 

High resolution melting (HRM)

High-resolution melting (HRM) is a kind of analytical method based on the difference of DNA sequence in length, GC content and base 
complementarity. It uses high-resolution melting curve to analyze and detect samples. Its high temperature uniformity and resolution 
make it have high resolution. Like many fluorescent PCR techniques, HRM uses the property that specific dye can be inserted into 
DNA double strand, and by recording the fusion curve by real-time monitoring the combination of fluorescent dye and PCR amplification 
product in the process of temperature rising, the sample can be detected. The dye used in HRM is saturated dye, which greatly 
improves the accuracy of the melting curve, and can distinguish the single base difference from the curve shape.
As low as 0.1% methylation degree can be detected by HRM, and the methylation percentage of unknown samples can be determined 
according to the standard curve of known methylation degree. HRM is a highly sensitive methylation detection method, and with its high 
repeatability and low cost, it is very suitable for tumor research and clinical application.

DNA after bisulfite treatment

Methylation-

specific primers
Non-methylation-

specific primers

Methylation Non-methylation

Add 

Primer I/II
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DNA Bisulfite Conversion Kit 
——The conversion and purification can be completed in 2 h, with the  conversion rate up to 99%

Important Notes
■ If the treated DNA sample is less than 100 ng, it is strongly recommended that Carrier RNA be added to Buffer PB to a final 

concentration of 10 μg/ml.

Table 1: Conversion rate of unmethylated “C” to “U”

 Sample amount Recovery sample  Conversion sample  Recovery rate Conversion rate
 (ng) amount (ng) amount (ng) (%) (%)

Supplier A 1350.0 862.1 856.9 63.9 99.4
Supplier B 1350.0 880.5 878.7 65.2 99.8
TIANGEN 1350.0 878.2 876.4 65.1 99.8

Using human genome as experimental material, the recovery rate of the sample can reach 65%, and the ratio of 
unmethylated “C” to “U” can reach more than 99%.

Description
This product is specially developed for DNA bisulfite conversion 
in DNA methylation research. The kit can finish the treatment of 
DNA samples in 2 hours, and the conversion rate of unmethylated 
cytosine to uracil is over 99%. This kit adopts a unique component 
of DNA protective agent, which guarantees the quality and recovery 
of DNA after conversion. In addition, this kit also uses the method of 
on-column sulphurous acid group removal, which makes the whole 
operation process easier.

Features
■ Simple and fast: The conversion and purification process can be 

completed in 2 hours, with low requirements for instruments and 
equipment, which is suitable for research institutions at all levels.

■ High conversion rate: The conversion rate of unmethylated 
cytosine to uracil in DNA sample is over 99%.

■ High sensitivity: This kit can process DNA samples of as low as 
500 pg and up to 2.5 μg.

Applications
The DNA samples processed by this kit are suitable for methylation 
specific PCR/qPCR, sequencing and microarray.

Kit Contents
Contents  50 preps
Bisulfite Dry Powder 10 preps/tube×5 
Buffer BM 5 ml
Buffer DB 10 ml
Buffer DP 0.5 ml
Buffer BL  30 ml
Buffer PB 30 ml
Buffer PW 2×15 ml
Carrier RNA 310 µg
RNase-Free ddH2O 1 ml
Buffer EB 15 ml
Spin Columns CB1 50 
2 ml Collection Tube 50 

Cat.no. No. of preps
4992447 50

Required Reagents
Anhydrous ethanol

Storage Conditions
Store at room temperature (15-25°C).

Experimental Example
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Description
This product is specially developed for customers who study the 
methylation characteristics of genomic DNA by PCR. The kit has 
simple components, including 10-fold polymerase chain reaction 
buffer and dNTPs. Among them, MSP DNA Polymerase is a 
thermostable polymerase modified with antibodies, and 10×MSP 
PCR Buffer is a PCR buffer optimized especially for MSP reaction. It 
is compatible with TIANGEN DNA Bisulfite Conversion Kit (4992447).

Features
■ The product has the advantages of rapidness, simplicity, high 

sensitivity, strong specificity and good stability.

Kit Contents
Contents  4992759
MSP DNA Polymerase (2.5 U/µl) 400 U
10×MSP PCR Buffer 1 ml
dNTPs (2.5 mM) 1 ml

Cat.no. Package size
4992759 400 U

Methylation-specific PCR(MSP)Kit
——Methylation-specific PCR detection kit

Experimental Example

1. Methylation-Specific PCR(MSP) Kit was applied 
to amplify 400 bp fragment using bisulfite treated 
genomic DNA as template with a reaction system of 
20 μl.

   Reaction system set-up

Components  Volume
Template < 500 ng
Primer 1 (10 µM) 1 µl
Primer 2 (10 µM) 1 µl
dNTPs (2.5 mM) 1.6 µl
MSP DNA Polymerase
(2.5 U/µl) 

1 U

10×MSP PCR Buffer 2 µl
ddH2O Up to 20 µl

2. Setting of PCR reaction cycle
            95°C    5 min

94°C    20 sec
60°C    30 sec                   35 cycles
72°C    20 sec
72°C    5 min

1-6: 6 repeats; 7: Supplier A processed sample 8: NTC; Bio2-F/R and 
P16- Me-F/R: Two detection primers.

Bio-2      Primer-1                     Primer-2                    Primer-3                    Primer-4                     Primer-5                     Primer-6
1      2     3      4      M     1     2      3     4     M    1       2     3      4      M    1      2     3      4      M    1      2      3      4     M    1      2      3     4     M     1     2       3      4

1: Samples processed by Supplier A;
2: Samples processed by Supplier B;
3: TIANGEN treated sample 4: NTC;
M: D2000

Bio2-F/R                                                                                P16-Me-F/R
1          2           3           4         5          6          7           8           M         1           2          3          4           5           6          7         8

Important Notes
Do not freeze and thaw DNA templates repeatedly, as repeated 
freezing and thawing of DNA templates will affect amplification 
efficiency. If multiple experiments are needed, aliquot the 
templates to reduce freeze-thaw times.

Storage Conditions
Store at -20°C

Applications
■ It is suitable for methylation specific PCR (MSP) 

method to analyze the methylation characteristics of 
genomic DNA.
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Experimental Example

HRM Analysis Kit (EvaGreen)
——Professional reagent for high resolution melting curve analysis

The results show that HRM Analysis Kit is an ideal SNP locus analysis method with high repeatability of melting curve of the same genotype, clear 
resolution of different genotypes and no misjudgment.
SNP information: ......CGGAAGAACACGTCG[A/G]CAGGAGCAGGCGCCT…… (Allele Frequency: A=0.314, G=0.686)
Primer: For 108 bp fragment (FEN1_F: CCTCAACGCTCTCACCATTTTG; FEN1_R: GGCACTTCCTTTTCCGGTTGTG)

Genomic DNA was extracted from 100 μl of human blood sample using TIANamp Blood DNA Kit. 50 ng DNA was loaded for the 
real time PCR detection. According to NCBI SNP library, the known SNP of FEN1 gene (RS 174538) is selected and detected using 
Roche LightCycle480. The results are as follows:

Description
This product combines the advantages of saturated dye EvaGreen 
and antibody modified polymerase. It is a professional kit suitable 
for High Resolution Melting (HRM) analysis. This product is 2× 
PreMix, and the preparation of PCR reaction solution is very simple 
and convenient. It has the characteristics of high resolution and high 
adaptability of templates.
Different from SYBR Green, EvaGreen does not inhibit PCR reaction 
at high concentration. The binding of double-stranded PCR products 
with EvaGreen dye is saturated, so it is called Saturated Dye. The 
Dye Rearrangement phenomenon of SYBR Green will not occur and 
the difference of single base between amplification products can be 
well distinguished. The product can be used for analysis of known 
SNPs, screening of unknown SNPs, scanning of unknown mutant 
genes, methylation PCR analysis, etc.

Features
■ High resolution: Adopt EvaGreen saturated dyes, which has high 

resolution of melting curve in saturated state and can distinguish 
the variation of single base.

■ High specificity: Use antibody modified hotstart DNA polymerase 
to reduce non-specific amplification and improve specificity.

■ High stability: The carefully optimize Buffer system increase the 
stability of melting curve and improve the reliability of results.

■ ROX correction: ROX dye is packaged separately, which is more 
flexible to use and have more accurate results.

Kit Contents
Contents  125 rxn 500 rxn
2x HRM Analysis PreMix
 (with EvaGreen) 1.25 ml 4×1.25 ml

50×ROX Reference Dye 250 µl 1 ml
RNase-Free ddH2O 2×1 ml 5×1 ml

Cat.no. Package size
4992776 20 µl×125
4992873 20 µl×500

Applications
■ Known SNP typing.
■ Unknown SNP screening.
■ Unknown mutant genes scanning.
■ Methylation PCR analysis.

Storage Conditions
Store in dark at -20°C

Red line: AG heterozygote
Blue line: GG homozygote
Green line: AA homozygote

Red line: AG heterozygote
Blue line: GG homozygote
Green line: AA homozygote

99




