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Real-Time qRT-PCR

(Real-Time Quantitative Reverse Transcription PCR) is a major development of PCR 
technology that enables reliable detection and measurement of products generated 
during each cycle of PCR process. This technique became possible after introduction 
of an oligonucleotide probe which was designed to hybridize within the target 
sequence. Cleavage of the probe during PCR because of the 5' nuclease activity of Taq
polymerase can be used to detect amplification of the target-specific product.

Techniques to monitor degradation of the 
probe
Intercalation of double-stranded DNA-binding 
dyes
32P probe labeling
Labeling of the probe with fluorescent dyes

TaqMan
assay (named afterTaqDNA polymerase) was one of the earliest methods introduced for real 
time PCR reaction monitoring and has been widely adopted for both the quantification of 
mRNAs and for detecting variation. The method exploits the 5' endonuclease activity of TaqDNA
polymerase to cleave an oligonucleotide probe during PCR, thereby generating a detectable 
signal. The probes are fluorescently labeled at their 5' end and are non-extendable at their 3' 
end by chemical modification. Specificity is conferred at three levels: via two PCR primers and 
the probe.Applied Biosystemsprobes also include a minor groove binder for added specificity.

https://www.ncbi.nlm.nih.gov/probe/docs/techpcr
https://www.ncbi.nlm.nih.gov/probe/docs/glossary
https://www.ncbi.nlm.nih.gov/probe/docs/glossary
https://www.ncbi.nlm.nih.gov/probe/docs/distrapplbiosystems






Nomenclature used in RT-qRT-PCR
Baseline
is defined as PCR cycles in which a reporter 
fluorescent signal is accumulating but is 
beneath the limits of detection of the 
instrument.
ΔRn
is an increment of fluorescent signal at each 
time point. The ΔRn values are plotted versus 
the cycle number.
Threshold
is an arbitrary level of fluorescence chosen on 
the basis of the baseline variability. A signal 
that is detected above the threshold is 
considered a real signal that can be used to 
define the threshold cycle (Ct) for a sample. 
Threshold can be adjusted for each experiment 
so that it is in the region of exponential 
amplification across all plots.
Ct
is defined as the fractional PCR cycle number 
at which the reporter fluorescence is greater 
than the threshold. The Ct is a basic principle 
of real time PCR and is an essential component 
in producing accurate and reproducible data.











Transient and 
stable transfection assays



Commonly used reporter genes

Lacz
Gus
gfp
cat
luc

CAT reporter gene assay



Cotransfection assay: Analysis
Of gene regulation



Commonly used  purification and detection tags





Properties of green fluorescent protein (GFP)

GFP-----CFP
RFP orDsRED
Discosoma striata



Use of Green fluorescent protein (GFP) fusion proteins





Comparison of the production
of recombinant proteins in a bacterial
host and by in vitro translation



In vitro mutagenesis







Analysis at the level of gene transcription: RNA expression and localization





Analysis at the level of translation: protein expression and localization







Analysis of DNA–protein interactions







Analysis of protein–protein interactions





Antisense technology







Mechanism of RNA interference
The diagram depicts the RNAi pathway triggered by the introduction into

cells of either viral doublestranded RNA (dsRNA) or scientist-supplied

dsRNA.

(1) The ribonuclease Dicer processes long dsRNA into double-stranded

small interfering RNAs (siRNAs), with two-nucleotide 3′ overhangs.

(2) The siRNAs trigger the formation of an RNA-induced silencing

complex (RISC).

(3) The ATP-dependent unwinding of the siRNA duplex by helicase

activity in the RISC loading complex (blue) leads to activated RISC

(green).

(4) The single-stranded siRNA is used as a guide for target RNA (viral

RNA or cellular mRNA) recognition. The complex targets RNAs of

complementary sequence for cleavage by “Slicer” activity at the

sitewhere the antisense siRNA strand is bound.

(5) In worms, flies, plants, and fungi, RNA-directed RNA polymerase

(RdRP) uses the siRNA antisense strands as primers and targets RNA as

a template to make new dsRNA. Dicer can then process the dsRNA to

make more siRNA. This starts a new round of priming and siRNA

amplification, and mRNA or viral RNA cleavage



siRNA-guided mRNA cleavage by Argonaute

siRNA (blue) 

and mRNA (orange)


