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 (Real time PCR)

 primer لا لدب

conventional PCR لا نم قدا ريتك



PCR لا تامادختسا

 Genetic material هيف يشا يا

Hepatitis C و HIV لتم تاسوريافلا صيخشت يف اندعاسب هيضالما ةرضاحلما انيكح ام لتمو

 5 ديلاسب هطقنلا ياه حيضوت
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Polymerase chain reaction
PCR

By
Dr. Walaa Bayoumie El Gazzar

PCR
•  PCR is an in vitro DNA amplification

procedure in which millions of copies of a
particular sequence of DNA can be produced
within a few hours.

• The flanking sequences of the gene of interest
should be known.

•
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Material required

1-Target DNA .
2- Two synthetic oligonucleotide primers:
 These primers are complementary to the end of

each strand of target DNA to be amplified. The
selection of primer requires the knowledge of
the flanking sequences of the gene of interest.

• Two DNA primers of about 20- 30 nucleotides
with complementary sequence of the flanking
region can be synthesized.( just at the edges of
the region to be copied)

3- Heat stable DNA polymerase:
 This enzyme is derived from bacteria Thermus

acquaticus that can tolerate high temperatures.
Therefore the enzyme is not denatured at high
temperature. This polymerase is not denatured
even at temperature around 95°C.

 
4- All four deoxyribonucleotide triphosphates

(dNTPs).
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Technique steps

Step 1: Separation (Denaturation):
  DNA strands are separated (melted) by heating

at 95°C for 15 seconds to 2 minutes.
Step 2: Priming (Annealing):
   The reaction mixture is cooled to about 50-

65°C for about 1-3 minutes. The temperature
chosen for cooling is usually about 2-3 below
Primer melting temperature (Tm).

 
 

• The melting temperature (Tm) of an
oligonucleotide is the temperature at which
50% of the oligonucleotide is duplexed with its
perfect complement and 50% is free in
solution.

• The primer melting temperature (Tm) can be
defined as the temperature at which half of the
primers dissociate from the template DNA. 

•Forward primers anneal to the antisense strand of the double-
stranded DNA, which runs from 3′ to 5′ direction, whereas reverse
primers anneal to the sense strand of the double-stranded DNA, which
runs from 5′ to 3′ direction.

Step 3: Polymerization (extension)
(elongation):

   New DNA strands are synthesized by Taq
polymerase. The polymerase reaction is
allowed to take place at 72°C for 30 seconds in
presence of dNTPs (all four deoxy
ribonucleotide triphosphates).

 
4-The steps of 1,2 and 3 are repeated.
   In each cycle, the DNA strands are doubled.

These cycles are generally repeated by
automated instrument, called (Tempcycler or
thermalcycler).

Identification of the PCR product
 
• Agarose gel electrophoresis is a basic and

essential technique in molecular biology. It is
routinely used for analysis of PCR products. It
is the first step for analysis of specific DNA
and RNA fragments by northern and Southern
blots. 

• Gel electrophoresis is used to separate mixtures
of DNA, RNA, or proteins according to
molecular size. In gel electrophoresis, the
molecules to be separated are pushed by an
electrical field through a gel that contains
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Electrophoresis

Reverse Transcriptase PCR (RT-
PCR)

• Refers to utilization of mRNA for the
formation of target DNA using reverse
transcriptase enzyme.

• Essentially normal PCR is preceded by reverse
transcription (to convert the RNA to cDNA).
This is widely used in expression mapping,
determining when and where certain genes are
expressed.

• Presence of HIV RNA in blood can be
detected as early as 4 weeks after infection.

• There are three types of HIV tests: antibody
tests, antigen/antibody tests, and nucleic
acid tests (NAT).

• An antibody test looks for antibodies to HIV
in your blood or oral fluid.

• An antigen/antibody test looks for both HIV
antibodies and antigens.

• A NAT looks for the actual virus in the blood.

• Can an HIV test detect the virus
immediately after exposure?

• No HIV test can detect HIV immediately after
infection. That’s because of the window period
—the time between HIV exposure and when a
test can detect HIV in your body. The window
period depends on the type of HIV test. A
nucleic acid test can usually detect HIV the
soonest (about 10 to 33 days after exposure).

• If you've been exposed to hepatitis C, it takes
about 1-2 weeks for viral particles (called
HCV RNA) to be found. Hepatitis C
antibodies appear after RNA is detectable and
can take 3-12 weeks to appear.

Quantitative PCR (Q-PCR)

•     Used to measure the quantity of a PCR
product (commonly in real –time) QRT-PCR.
It quantitatively measures starting amounts of
DNA, cDNA or RNA.

 
•    Quantitative real time PCR has a very high

degree of precision.
 
•     QRT-PCR methods use fluorescent dyes or

DNA probes to measure the amount of
amplified product in real time.

Clinical Applications of PCR

• 1. Diagnosis of bacterial and viral
diseases:

   In early phases of tuberculosis, the sputum may
contain only very few tubercle bacilli, so that
usual acid fast staining may be negative. But
PCR could detect even one bacillus present in
the specimen. Any other bacterial infection
could also be detected similarly. The specific
nucleotide sequences of the bacilli are
amplified by PCR and then detected by
Southern blot analysis.

• 2. Medicolegal cases:
 
●DNA profiling
• Modern-day DNA profiling is also

called short tandem repeat (STR)
analysis. It uses the polymerase
chain reaction (PCR)to produce many
copies of specific STR sequences.

• In STR analysis the primers used in
the PCR are designed to attach to

3. Diagnosis of genetic disorders:
  The PCR technology has been widely used to

amplify the gene segments that contain known
mutations for diagnosis of inherited diseases
such as sickle cell anemia, beta thalassemia,
cystic fibrosis, etc.

 
4. PCR is especially useful for prenatal

diagnosis of inherited diseases, where cells
obtained from fetus by amniocentesis are very
few.

5. Cancer detection:
   PCR is widely used to monitor residual

abnormal cells present in treated patients.
Similarly identification of mutations in
oncosuppressor genes such as p53,
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 قيرط نع نوكب هنا انيكحر سايركنبلا نم ينلوسنلاا عات expression لا سايق نع هيضالما ةرضاحلما انيكح يللا لاثلما يز
reverse transcriptase PCR



٩ ةطقن حيضوت
 عبارلا رهشلا لبق هسنج اوفرعي مهدب وناك نيوبلاا ةلاح يف دولولما سنج ةفرعم يف دعاسب PCR لا
لًاثم ينعم سنج بيصتب ةلئاعلاب هيثارو ضارما اهدحا هنيعم بابسلا

 probe هيمسنب يشا قيرط نع DNA لا نم ينعم segment دخان اندب هنا هتركف
هجرختسن اندب يللا segment لل لمكم هلمعنب primer لا هبشيب



علطيح يللا عاعشلاا نم

 نع strands لا لصفن مزلا probe لا طحن ام لبق
alkaline media ب هطحا ينا قيرط

 31 ةرضاحمب فللما ةلمكت


