


PCR

Polymerase Chain Reaction
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Development/Invention of PCR Technique

1993 Nobel Prize in Chemistry



PCR: Polymerase Chain Reaction

* Allows amplification of specific DNA molecules (fragments) in vitro
through cycles of enzymatic DNA synthesis

* The most popular and widely used technlque in all fields of biological
studies probably.

* Why?



1. simple

2. powerful

A. sensitive — sensitivity

B. specific — specificity

C. reliable - reliability; fidelity
3. fast



DNA Replication

* Purpose: To duplicate DNA molecule

* Principle:
e Separation of DNA double-stranded template
* Primer formation

* Extension of new DNA strands by aDNA polymerase and deoxyribonucleoside
triphosphates (dNTPs)

* Other proteins involved
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Role of three DINA polymerases at replication fork
Lagging steand s I
Leading strand R
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Principle of PCR

* Purpose:
* Condition:

* Components:



Purpose

* To amplify a lot of double-stranded DNA molecules (fragments) with same
(identical) size and sequence by enzymatic method and cycling condition.



Condition

* 1. Denaturation of ds DNA template

* 2. Annealing of primers

e 3. Extension of ds DNA molecules



Denaturation

Melt of ds DNA

Tm: melting temperature

Consequences of DNA Strands Separation

* Decrease in hydrophobic interactions betweer DNA bases
* Increase in UV absorbance
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Annealing

Primers anneal to denatured template DNA



* Primer properties
* PRIMER LENGTH
* MELTING TEMPERATURE
* GC CONTENT
* SECONDRY STRUCTURE
* REPEATS
* RUN
» STABILITY 3



* PRIMER LENGTH
*TM
» ANEALI!




*GC%

* GC CONTENT



» SECONDRY STRUCTURE
*HAIR PAIN
- SELF-DIMER
- CROSS-DIMER



*REPEATS
*RUN



Extension

* DNA polymerase synthesizes (polymerizes) new DNA molecule by adding
deoxyribonucleoside complementary to the corresponding template base
ina 5’ to 3’ direction.



Cycling

Cycle number

Ramp time



Basic PCRH
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Chemical Components

* Enzyme

. Buffers and MgCl,

100 mM Tris-HCI, pH 8.3
* 500 mM KClI
* 15 mM MgCl,
* 0.1% gelatin

* Deoxynucleoside triphosphates (ANTPs)
* Template DNA
* Primers



PCH ingredienis

Primers _ .
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Thermostable DNA polymerase




Instrumentation




PCH ingredienis

Primers _ .
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DNA template w

Thermostable DNA polymerase




Verthication of PCR product on
agarose or separide gel

ladder PCR fragments




Fail5afe PCR 2X PreMix
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