POLYMERASE CHAIN
REACTION
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Technical overview

DNA consists of four elements: A, C, Gand T

DNA molecule




What you need for PCR

Two short DNA fragment that stick specifically to each
of the DNA strands at some distance of each other

Primers

- Can be specific for: - Bacterial species - Genes (e.g., toxin gene)

DApparatus to perforrm about 35 cycles of a three
temperature procedure

- OS5 “C (denaturation of DNA)

- 50-60 “C (annealing of primers)

- 72 “C (extension of the primers)

I:l FPut Nmnto onmne reactionmn tube:

- Sample (+/- target DINAY)
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TEMPERATE PROCEDURE

Step 2 Step 3

30X
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. Jemplate DNA (0.5 - 50/ng)

Oligenucleotide primers (0.1 — 2:0/uM)
« dNTP’s (20 —250 uM)
 Thermostable DNA pol (0.5 — 2.5 U/rxn)
e MgCl, (1 — 5 mM) Toq POYMEIGEER 4
« Buffer (usually supplied as 10X)

Working concentrations MgCl,
KCL (10 — 50 mM)
Tris-HCI (10 mM, pH 8.3)

NaCl, (sometimes)

Prime




PCR MASTER MIXES

The lyophilised Master Mixes contain all reagents which are
necessary for a successful PCR:

- Tag DNA Polymerase
-dNTP's

- pnmers for the specific infection
- Stabilizers and enhancer

You have to add only a dilution butfer and your DNA sample to start
thermocycling.




PCR MASTER MIXES

Reagents 1X () SX (U Final conc.

2X Tag Master Mix 10 50 1X

10 LAM Forward primer 2.0 1 kLM
10 1 LLM

20 -
= 50 ng (2.5 ng/LD

U ala tube az 18 U1+ 2 LU
template DN A

10 LLM Reverse primer
Nuclease free water
DNA template (25 ng/LLD)

Total

/




Polymerase Chain Reaction(PCR)

» PCR targets and amplifies a specific region '/ul/mam;a i Reacfion: (PCR)

J).'

of a DNA strand.

» It is an invitro technique to generate large
quantities of a specified DNA.
» Often, only a small amount of DNA is

available eg.A drop of blood, Semen strains,
Single hair, vaginal swabs etc.

Single copy Many copies
DNA DNA
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= Primers
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» Taq polymerase:- is a thermostable DNA polymerase named after
the thermophilic bacterium Thermus aquaticus from which it was originally isoldted by Chien et
al. in 1976. Its name is often abbreviated to Taq Pol or simply 7agq. It is frequently used in

the TagMan version of polymerase chain reaction (PCR), a method for grectly amplifying short
segments of DNA.
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» [he reaction mixture is heated to a temperature between

dl0-38° € so that the ds DNA is denatured into single Gm...
strands by disrupting the hydragen bonds between |
complementary bases. 0 D we
» Duration of this step is -2 mins. . — Iztlﬁ
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ANnealng Primers

ANNEALING:
— b
» [emperature of reaction mixture is cooled to 49-60° C ~hine?
= g
0 =
» Primers base pair with the complementary sequence in the Gmm ‘

ONA. il
» Hydrogen bonds reform. D_ D ne-




EXTENSION: echtnof DNAS /nrn i
» The temperature is now shifted to 72° C which is ideal for

polymerase. Now}y'mmud
» Primers are extended by joining the bases complementary il
to DNA strands. ﬂ s
» tlongation step continues where the polymerase adds dNIP's N & oo
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from a'to 3, reading the template from 3" to o' side, bases are
added complementary to the template.
»Now first cycle is over and next cycle is continued ,as PCR

machine is automated thermocycler the same cycle is repeated
upta 30-40 times.

Tomplate ONA
DNA polymerose



ing PCR

Temperature (*C l Time No. of Cyele
-

Denature 30 e

Annealing 5 30 sec

Extenston 2 mun 30 e¢

Fmal Extension 72 ] 5 min —

Vg
—-

Denature

Annealing

Extension

Final Extension - 5 min —







Advantages of PCR

Quick

Reliable




Disadvantage of PCR

Need for equipment

Taq polymerase is expensive

Contamination




Applications of PCR

. Virus dete
Help in the diagnosis of certain diseg
Used In cloning and Sequencer of DNA
Detection the length of DNA
. Technology of ¢ DNA (complementary DNA)

Determine the desired gene from a mixture of genes
9. Human genome project

10.Diagnosed of cancer
11.0rgan transplantation
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Restrictions of PCR

Contamination of reagents or lab results in false
positive results

e to @ mistake in the protocol




