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How scientist solve these problem
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* PCRis a method of amplifying (=copy) a target
sequence of DNA.
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The laboratory version is commonly called “in vitro” \g] \@/

since it occurs in a test tube while “in vivo” signifies

occurring in a living cell.



=>» How the amplification will be specific for certain segment?
* You must to understand these questions



by PCR primers.

* It does require the knowledge of some DNA sequence information
which flanks the fragment of DNA to be amplified (target DNA).
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DNA strands (DNA polymerase can
add a nucleotide only onto a

preexisting 3’-OH group).

(a) PCR primers must bind to sequences on either side of the
target sequence, on opposite strands. Fias
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Primer Region of DNA to
annealing site  be amplified by PCR

(b) When target DNA is single stranded, primers bind and allow
DNA polymerase to work.
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Plus Strand
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3’ Reverse Primer &’

5’ Forward Primer 3’
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same sequence of reverse DNA strand and bind to the

complementary forward strand.
3 Minus Strand Sy’

*1f there is only one primer, only one strand of the
double stranded DNA will be amplified in the PCR

reaction.



Additional reagents may included

PCR Components
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DNA Sample

Taqg polymerase
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Mix Buffer
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Nucleotides

PCR Tube /

Thermal Cycler

PCR Cycle

PCR Process (ONE Cycle)
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1. Denaturing
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l 95°C — Strands separate

l 55°C - Primers bind template 2. Annealing

l 72°C - Synthesise new strand 3. Extension




The double-stranded
template DNA is
denatured by heating,
typically to 95°C, to

separate the double o
stranded DNA.. hybridize to the template.
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The reaction is rapidly
cooled to an annealing
temperature to allow the

oligonucleotide primers to

PCR proceeds in THREE distinct steps Governed by Temperature:

y

Denaturation: (95°C) Annealing: (50-65°C)

The reaction is heated
to a temperature, typically
72°C for efficient DNA
synthesis by the
thermostable DNA
polymerase.

Extension: (72°C)
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Step 2

(50-65 °C )
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Denature DNA

Anneal Primers

Extend Primers

cycle #2 ...




» 20-35 ciclos

23 =
34 billones de copias

Adaptado de  (Andy Vicistracte 2001)




Example

9CATGCGATAAGAGTGATTGAGGTCCACCATGTTATCATGCGATAAGAGTGATTCA(;G'ICCACCATGTTATCATGCGATAAIAGTGATTGAGGT 3’

n

* GTACGCTATTCTCACTAACTCCA|GGTGGTACAATAGTACGCTATTCTCACTAAGT(EC? GGTGGTACAATAGTACGCTATTETCACTAACTCCA §°

w

3. Design the primers using primer design tool, eg.Primer3, then send them to any company who will synthesize them.

4. Make sure that the area that you want to study is between the primers (the region to be studied should be between the
forward and reverse primer).

5. Check primer specificity by BLAST.
6. Optimize your PCR and trouble shooting.
7. Start PCR.



S’ CATGCGATAAGAGTGATTGAGCTBORGE: JGAGTGATTGAGGT 3

- GTACGCTATTCTCACTAACTCCAGE! ICTCACTAACTCCA *




" CATGCGATAAGAGTGATTGAGGT CCBCCATG! FATCATCCCATAACAGTCATTCAGCET CCACCATCTTATCATGCCGATAAGAGTGATTGAGGT 3

’3 GGTGGTACAATAGTACGCTATT 5

’5 CCACCATGTTATCATGCGA

* STACGCTATTCTCACTAACTC CAGGEGE

W8 crcacTAACTCCA O

FonNanjpr"ne“ CCACCATGTTATCATGCGA'

Reverse primer:  GGTGGTACAATAGTACGCTATT




S CATGCGATAAGAGTGATTGAGCTHCHECATCITATCATGOG! TAACAGTCATTCAGGT CCACCATCTTATCATCCCATAAGAGTGATTGAGGT 3*

E—— TATTCTCACTAACTCCA (GEGTGETACAATAGTACGCTATT 5

5 CCACCATGTTATCATGCGA . TAAGAGTGATTGAGGT E——

3" sracecTarrercacraactccaGOTGGTACARTAGTACEE

AR CTCACTAACTCCA *

Tag DNA polymerase




M CC TC TC TT

Fig. 1 - Photograph of the PCR products of the TLR2 Arg677Trp (rs1695 A/G) gene (A) and 5971/C polymorphism (B). M, DNA
marker.




v sensitive,
v extensively validated standard operating procedure
v availability of reagents and equipment



v'Cloning.
v'Mutation detection.
v'Sequencing.
v'Microarrays.
v'Forensics.

v Paternity testing.



* Suppose you perform a PCR that begins with one double-strand of the

following DNA template:

A, Draw one cycle of PCR reaction below the following diagram.,

B. Label the template DNA, the primers, and what is happening at each step.



