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Quantitative Real-time Polymerase Chain Reaction (qRT-PCR)
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What is Real Time PCR?

In molecular biology, real-time polymerase chain reaction, also called quantitative real time polymerase
chain reaction (qPCR) is a laboratory technique based on the PCR, which is used to amplify and quantify
a targeted DNA molecule at the same time. For one or more specific sequences in a DNA sample, realtime PCR enables both detection and quantification. The quantity can be either an absolute number of
copies or a relative amount when normalized to additional normalizing endogenous controls. Also, realtime PCR is combined with reverse transcription to quantify mRNA and non-coding RNA in cells or
tissues.


How does it work?

Reverse transcription is done using the High Capacity cDNA Reverse transcription kit (Applied
Biosystems, USA). Each 20 μl reaction mixture contains 2 μg of total RNA, 4 mM of 25X dNTP mix (100
mM), 2 μL (1X) of 10X RT Random primers, 2 μL (1X) of 10X RT buffer, 1U/μl of 40 U/ml Ambion RNase
Inhibitor, 1 μl (50 U) of 50 U/ml MultiScribeTM Reverse transcriptase topped up with DEPC treated
water. The thermal cycling profile is as follows: 25 °C 10 min 37 °C 120 min 85 °C 5 seconds and hold 4
°C.
Quantitative PCR amplification will be carried out using Power SYBR- Green PCR Master Mix kit (Applied
Biosystems, USA). For each PCR, 12.5 μl (1X) 2XSYBR Green Power Master Mix will be mixed with 500
nM of each forward and reverse primer solutions (10 μM), 100 ng cDNA template topped up with
autoclaved dH2O to a final volume of 25 μl. The PCR Master mixes will be prepared using both β-actin
endogenous control strips (the most stable control gene) as well as desired target RNA primers for the
sample strips. The master mix containing endogenous primers will be added into the endogenous
control strips while the master mix containing the main sample primers will be added into the sample
strips. cDNA and nuclease free water will then be added to the specific strips. For each sample at least
three replicates should be performed. No Template Control (NTC) tubes also will be prepared using
both endogenous and sample primers to ensure that there will not be any master mix or/and primer
contamination. Then the optical 8 tubes strips will be loaded into the Applied Biosystem 7500 RealTime PCR system and the SDS 1.3.1 (Sequence Detection Software) is used to create a relative
quantification (ddCt) plate. The run then will be started. The amplification program is: 95 °C for 10
minutes, 40 cycles of 95 °C for 15 seconds and finally 60 °C for 1 minute.
After the running of the program, the SDS software will be again used to generate a dissociation curve
and later a relative quantification (ddCt) study will be created to analyze the results. The SDS software
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on the Applied Biosystem 7500 Real-Time PCR system automatically uses the equation 2-UUCT to
calculate the expression level of the pre-miRNA relative to the endogenous control.


What is it used for?

There are several applications for real-time PCR in laboratories. It is usually used for both diagnostic
and basic research. Real-time PCR is mostly used to provide quantitative measurements of gene
transcription. It may be used in recognizing how the expression of a particular gene changes over the
time, e.g., in the response of tissue and cell cultures to an administration of a pharmacological agent,
progression of cell differentiation, or in response to alterations in environmental conditions.



Contact us

For more information or troubleshooting on your Transformation, please do not hesitate to contact us
at ijpp@iau-saveh.ac.ir. You can simply mention your problem by attaching your results. We look
forward to hearing from you soon.


Read more on

http://www3.appliedbiosystems.com/sup/URLRedirect/index.htm?xDoD=4367218
http://www.appliedbiosystems.com/absite/us/en/home/support/tutorials/realtime-pcr-troubleshooting-guide.html
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Aims and Scope
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Manuscript Requirements
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provide the full names of all authors, their postal addresses and telephone and fax numbers, as well as email addresses, and indicate the corresponding author.
Author affiliations include the department, institution, and complete address of each author. The fax
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Abstract
All papers, including brief communications, should be preceded by a concise (of no more than 250
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Keywords. No more than seven items are listed beginning with the Latin name(s) of the organism(s)
studied without author’s name and arranged as follows:
Keywords: Lycopersicon esculentum; transgenic tomato plant; ethylene
Abbreviations. The abbreviation of the expressions used in the manuscript may be listed in
alphabetical order and arranged as follows:
BA: benzyladenine; PSI: photosystem I; WT: wild type
Define nonstandard abbreviations when they are first mentioned in the text and abstract.

Main Headings
The main headings within the text (Introduction, Materials and Methods, etc.) should be placed on
separate lines with the first letters capitalized. First-level subheadings should follow title capitalization
(example: Cytokinin, Dependent Signal Transduction) and be placed on separate lines. Second-level
subheadings (i.e., headings running into a paragraph) should follow sentence capitalization (example: Plant
material.).

Introduction
The introductory part of the article should explain its objective and cite relevant articles published
previously.

Materials and Methods
This section should include complete botanical names (genus, species, authority for the binomial,
and, when appropriate, cultivar) for all plants studied. Following first mentions, generic names should be
abbreviated to the initial except when confusion could arise by reference to genera with the same initial.
Growth conditions must be described. Also new procedures should be described in sufficient detail to be
repeated. A short description of other procedures should also be given. This section should also contain the
names of the manufacturers (including country name) of materials and reagents. Statistical analysis of the
results should be described. Identify the number of replications and the number of times individual
experiments were duplicated. It should be clearly stated whether the standard deviation or the standard
error is used.

Results
The result section should be presented mainly in figures and tables without their detailed discussion.
Double documentation of the same points in figures and tables is not acceptable.

Discussion
This section should contain an interpretation but not a recapitulation of the results. The Results and
Discussion sections may be combined if a description of experimental results is brief or when the
interpretation of the previous experiment is required for the logical substantiation of the next one.
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